
ABSTRACT 

LAYTON, ROBBIE DALE. What Really Matters? The Role of Environmental Characteristics of 

Nearby Greenspace in Opinions of Park System Adequacy and Predicting Visits to Parks. (Under the 

direction of Gene Bressler and Art Rice). 

 

While the provision of parks and other public greenspace environments has long been 

considered important in America and elsewhere, a body of empirical evidence to support this 

assumption has only begun to emerge within the past few decades. Gaps remain in the 

evidence base for determining what kind of greenspace to provide, how much to provide, 

where to provide it, and other decisions that must be made to assure that beneficial outcomes 

occur. As a result, such determinations typically rely upon normative standards and 

deliberative processes--asking people what they want or think they need--rather than on 

empirical evidence. Consequently, public perceptions play a large role in the way that 

greenspace is allocated within a community.  

An assumption of this cross-sectional study was that managing those characteristics 

of greenspace most related to public perceptions of greenspace adequacy will yield the best 

results in terms of public support for and satisfaction with greenspace systems. The role of 

greenspace characteristics in stimulating use of parks was investigated as well, based on the 

assumption that greenspace use, satisfaction, and outcomes are interrelated with one another.  

The Ecological Model of Behavior and Affordance Theory provided the study 

theoretical framework. Study participants were selected at random from the adult populations 

of each of four communities in the U.S. and aggregated to form a single dataset of 1,816 

participants reflecting a range of socio-economic characteristics. Data from questionnaires 

reporting (a) participantsô opinions about how well needs are met in their community, and (b) 

the frequency of visits to parks were correlated with characteristics of the greenspace system 



around each participantôs home derived through GIS. Multiple regression models were used 

to test relationships while controlling for respondent characteristics. 

Results indicate that characteristics of the greenspace environment within close 

proximity (0.333 miles) of an individualôs home are not reliable predictors of either opinion 

of overall greenspace adequacy in the community or the number of park visits. However, 

characteristics of the participant, including age and gender, relative importance assigned to 

parks, and community they lived in were found to be reliable predictors. Findings aligned 

with research in the literature indicating that perceptions of greenspace do not align with 

objective measures. This suggests that matching greenspace allocation with neighborhood 

demographics may be more reliable allocation strategies than those based on normative 

standards or perceived needs. The results also suggest that subjective variables, such as 

greenspace quality, design, and aesthetics, may play a stronger role than objective variables, 

such as quantity of greenspace and distance from home, in predicting behavioral outcomes 

associated with greenspace. Future research should seek to isolate and measure subjective 

characteristics of greenspace and test their relationship with greenspace or park use. 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2016 Robbie Dale Layton 

All Rights Reserved



What Really Matters? The Role of Environmental Characteristics of Nearby Greenspace in Opinions 

of Park System Adequacy and Predicting Visits to Parks  
 

 

 

by 

Robbie Dale Layton 

 

 

A dissertation submitted to the Graduate Faculty of 

North Carolina State University 

in partial fulfillment of the  

requirements for the degree of 

Doctor of Philosophy 

 

Design 

 

 

Raleigh, North Carolina 

2016 

 

APPROVED BY: 

 

 

_______________________________  _______________________________ 

Professor Eugene Bressler                Professor Arthur Rice 

Committee Co-Chair                                                   Committee Co-Chair 

 

 

 

_______________________________  _______________________________ 

Professor Robin Moore                Professor Myron Floyd, PhD



 

 

ii  

 

DEDICATION  

This dissertation is dedicated first and foremost to Professor Gene Bressler--the 

person singly most responsible for making it happen. Without his encouragement, 

inspiration, and guidance, I would never have undertaken, let alone completed this effort. 

Secondly, this is dedicated to the faculty and staff at NCSU as well as all of the good people 

of the State of North Carolina, who provided the institutional system and financial support 

that made this possible. Last, but not least, it is dedicated to all of the thinkers and doers upon 

whose shoulders any fragments of new knowledge that might be found herein were built. 



 

 

iii  

 

BIOGRAPHY  

Robbie Layton is certified by the Council of Landscape Architectural Registration 

Boards (CLARB) as a Professional Landscape Architect (PLA) and holds registrations in 

multiple states. He was inducted to the American Society of Landscape Architects (ASLA) 

Council of Fellows in 2010. He is also a member of the National Recreation and Parks 

Association (NRPA) and is a Certified Park and Recreation Professional (CPRP).  

After completing his BLA degree from Texas Tech University, Robbie was employed 

by the U.S National Forest Service, then worked for a private firm prior to helping found 

Design Concepts, CLA, Inc., where he is a senior principal. The nationally recognized, 

award-winning landscape architecture and planning firm is celebrating its 35th anniversary in 

2016.  

During the course of his career he has overseen a wide range of projects, from small-

scale site designs to regional and statewide comprehensive master plans. His efforts over the 

past three decades have focused on the landscape of the public realm at all scales; and the 

research presented here is a culmination of the interests, insights, and inquiries ignited by that 

work and by his experiences in the classroom as both a student and an instructor. He received 

his MLA degree from the University of Colorado, Denver, and has taught studio and lecture 

courses at both the undergraduate and graduate levels for the past 18 years. He has also 

presented at conferences across the USA and has written articles on a variety of topics for 

trade journals and peer-reviewed publications. Robbie has served on the Roster of Visiting 

Evaluators for the Landscape Architecture Accreditation Board since 2005.  



 

 

iv 

 

ACKNOWLEDGMENTS  

 An endeavor such as this consumes oneôs existence for a number of years, during 

which time anyone who touches your life in a positive way contributes to its success. It is 

impossible to name here all of the many people who did so, but I will mention a few. First 

among these is Nancy Walker, who signed on at the beginning for what has turned out to be 

much more than she bargained for in a new relationship. Yet she has seen it through with 

patience and loving enthusiasm. Second are my colleagues at NCSU, who provided insight, 

guidance, and commiseration at key points. In particular, this includes my cohorts and good 

friends Teresa Penbrooke, Ozlem Demir, Ece Altinbasak, Jong Seon Lee, Mohsen Ghiasi 

Ghorveh, Muntazar Monsur, Sonika Rawal, Nicholas Serrano, Payam Tabrizian, and George 

Hallowell. We made this journey together. 

 I am grateful to all of the faculty members in the Landscape Architecture program at 

NCSU, who welcomed me into their fold and provided so much encouragement. I was 

fortunate to share the classroom with great teachers like Carla Delcambre and Kofi Boone, 

who inspired me with their scholarship, professionalism, and humanity. I also appreciate the 

unofficial ñsecond homeò offered to me by Myron Floyd, Michael Edwards, Jason Bocarro, 

and others in the Department of Parks, Recreation and Tourism Management at NCSU. That 

connection was crucial to the development and ultimate success of this work. I am 

particularly indebted to Luis Suau for his guidance on statistical procedures. 

 Thanks go to my colleagues at Design Concepts for carrying the flag in my absence. 

Dave Peterson and Carter Marshall walked me through some tight spots with my data and 



 

 

v 

 

kept me connected to the real world as I explored the intellectual side of our profession. They 

played a huge role. 

 The many friends I have made in North Carolina, as well as the ones in Colorado who 

stuck with me from afar, are what allowed me to survive the journey. Among these, Bob 

Massengale has always been there and never failed when I needed him. Roger, Vivian, Brent, 

Kurt, Reid, Miche, Chris, Linda, and so many others, including my LAR students and all the 

guitar pickers I have met in the Triangle region, have each done their part. Mark and Kaitlin 

kept my Colorado home safe and ready for my return at all times, allowing me to focus on 

the task at hand. 

 Most importantly, my committee membersðProfessors Gene Bressler, Art Rice, 

Robin Moore, and Dr. Myron Floyd--are to be thanked for taking me on and sticking with 

me. It took a tremendous amount of work and dedication on their part to bring me so far from 

where I began. They didnôt have to do it--but Iôm glad they did.  

 

 

  

 

 



 

 

vi 

 

TABLE  OF CONTENTS 

  

LIST OF TABLES ................................................................................................................... ix 

LIST OF FIGURES .................................................................................................................. x 

CHAPTER 1: INTRODUCTION ........................................................................................... 11 

1.1 Greenspace as a Matter of Public Policy ...................................................................... 12 

1.2 Problem Statement ........................................................................................................ 14 

1.2.1 Allocation of greenspace........................................................................................ 14 

1.2.2 Public opinion. ....................................................................................................... 16 

1.3 Study Purpose ............................................................................................................... 19 

1.4 Study Significance: Informing the Process for Greenspace Allocation........................ 23 

1.5 Definition of Key Terms ............................................................................................... 24 

CHAPTER 2: LITERATURE REVIEW ................................................................................ 29 

2.1 Defining ñGreenspaceò ................................................................................................. 30 

2.2 Greenspace Research .................................................................................................... 32 

2.3 Human Responses to Greenspace ................................................................................. 33 

2.3.1 The connection of greenspace with human health. ................................................ 33 

2.3.2 Perceptions of greenspace. ..................................................................................... 34 

2.4 Use of Greenspace ........................................................................................................ 37 

2.5 Access to Greenspace ................................................................................................... 42 

2.5.1 The concept of access. ........................................................................................... 42 

2.5.2 Measurements of greenspace. ................................................................................ 44 

2.5.3 The provision of greenspace. ................................................................................. 45 

2.6 Shifts in Greenspace Allocation Procedures ................................................................. 53 

2.7 Conclusions from the Literature Review ...................................................................... 55 

CHAPTER 3: CONCEPTUAL FRAMEWORK AND RESEARCH QUESTIONS ............. 57 

3.1 The Social Ecological Model ........................................................................................ 58 

3.2 The Concept of Affordance .......................................................................................... 61 

3.3 Conceptual Framework ................................................................................................. 62 

3.4 Hypothesis and Research Questions ............................................................................. 65 



 

 

vii  

 

CHAPTER 4: METHODOLOGY .......................................................................................... 67 

4.1 Research Strategy/Design ............................................................................................. 67 

4.2 Study Area .................................................................................................................... 69 

4.2.1 Study area locations. .............................................................................................. 71 

4.3 Sampling ....................................................................................................................... 78 

4.4 Survey Methods ............................................................................................................ 80 

4.4.1 Response rate. ........................................................................................................ 84 

4.5 Data and Measures ........................................................................................................ 86 

4.5.1 Survey data............................................................................................................. 86 

4.5.2 GIS data. ................................................................................................................ 90 

4.5.2.1 Secondary GIS data......................................................................................... 90 

4.5.2.2 Primary GIS data............................................................................................. 92 

4.5.2.3 Data from GRASP® ..................................................................................... 101 

4.6 Compilation of Final Dataset ...................................................................................... 118 

4.7 Data Analysis Strategy ............................................................................................ 119 

4.7.1 Dependent variables. ............................................................................................ 120 

4.7.2 Independent variables. ......................................................................................... 121 

4.7.3 Control variables. ................................................................................................. 121 

4.7.4 Statistical analyses. .............................................................................................. 122 

4.7.4.1 Method for examining correlates for degree of needs met. .......................... 123 

4.7.4.2 Method for examining correlates for visits to greenspace. ........................... 124 

CHAPTER 5: ANALYSIS AND FINDINGS ...................................................................... 126 

5.1 Introduction ................................................................................................................. 126 

5.2 Descriptive Statistics ................................................................................................... 126 

5.2.1 Sample description. .............................................................................................. 126 

5.2.2 Descriptions of dependent variables. ................................................................... 128 

5.2.3 Descriptions of independent variables. ................................................................ 128 

5.4 Bivariate Correlations ................................................................................................. 129 

5.5 Research Question #1 (RQ1): Relationship of Environmental Variables to Opinion of 

Greenspace Adequacy ....................................................................................................... 132 

5.6 Research Question #2 (RQ2): Relationship of Environmental Variables to Frequency 

of Park Visits..................................................................................................................... 140 



 

 

viii  

 

5.7 Summary of the Analysis and Findings ...................................................................... 144 

CHAPTER 6: DISCUSSION ................................................................................................ 145 

6.1 Findings for Opinion of Park System Adequacy to Meet Needs ................................ 145 

6.1.1 Greenspace adequacy and GRASP® variables. ................................................... 146 

6.1.2 Greenspace adequacy and control variables. ....................................................... 147 

6.1.3 Conclusions for greenspace adequacy study........................................................ 153 

6.2 Findings for Park Visits .............................................................................................. 155 

6.2.1 Park visits and distance to nearest greenspace. .................................................... 157 

6.2.2 Park visits and number of components. ............................................................... 158 

6.2.3 Park visits and GRASP® values. ......................................................................... 159 

6.2.4 Park use and other greenspace variables. ............................................................. 161 

6.2.5 Park use and significant control variables. .......................................................... 161 

6.2.6 Park use and other control variables. ................................................................... 162 

6.3 Limitations .................................................................................................................. 163 

6.4 Future Study ................................................................................................................ 171 

6.5 Implications of the Study ............................................................................................ 175 

6.5.1 Implications for practice. ..................................................................................... 176 

CHAPTER 7: CONCLUSIONS ........................................................................................... 179 

REFERENCES ..................................................................................................................... 182 

APPENDICES ...................................................................................................................... 203 

Appendix A ï IRB Approval Letter.................................................................................. 204 

Appendix B ï Study Area Maps ....................................................................................... 205 

Appendix C - Surveys ....................................................................................................... 209 

Appendix D - GRASP® Overview ................................................................................... 232 

Appendix E ï Component and Modifier Codes and Descriptions for GRASP®-IT Audit 

Tool ................................................................................................................................... 241 

Appendix F ï Sample Grasp®-IT Audit Data .................................................................. 246 

Appendix G ï Testing of the GRASP®-IT Audit Tool .................................................... 253 

Appendix H ï Statistical Analysis of GRASP® Composite Indicators............................ 269 

Appendix I ï Correlations for All Variables..................................................................... 277 

 

 
 



 

 

ix 

 

LIST OF TABLES 

Table 4.1 Data sources. ........................................................................................................... 69 

Table 4.2 Potential study locations. ........................................................................................ 71 

Table 4.3 Study location statistics. ......................................................................................... 78 

Table 4.4 Comparison of survey demographics by study location. ........................................ 80 

Table 4.5 Summary of raw data from surveys. ....................................................................... 84 

Table 4.6 Review of buffer types and distances ..................................................................... 96 

Table 4.7 Locations where data were obtained for each variable. ........................................ 119 

Table 5.1 Descriptive statistics for aggregated dataset variables. ........................................ 130 

Table 5.2 Significant variables with bivariate correlations greater than r = 0.50. ................ 131 

Table 5.3 Results of multicollinearity test for independent variables. ................................. 131 

Table 5.4 Correlations of all variables with dependent variables. ........................................ 132 

Table 5.5 Logistic regression for degree of greenspace needs met. ..................................... 138 

Table 5.6 Linear regression for number of park visits in previous 12 months. .................... 143 

 

 

 

 

 

 

 



 

 

x 

 

LIST OF FIGURES 

Figure 1.1 Relationship model for theoretical context of the study. ...................................... 22 

Figure 2.1 Multi -dimensional aspects of access to greenspace .............................................. 43 

Figure 2.2 Diagram of sources referenced in the literature review ........................................ 56 

Figure 3.1 The Ecological Model ........................................................................................... 59 

Figure 3.2 Bedimo-Rung Framework..................................................................................... 63 

Figure 3.3 Greenspace characteristics and human behaviors. ................................................ 64 

Figure 4.2 GIS example .......................................................................................................... 95 

Figure 4.3 Creation of new polygons for GS parcels intersecting an address buffer ............. 98 

Figure 4.4 The concept of modifiers. ................................................................................... 105 

Figure 4.5 Scoring concept for modifiers. ............................................................................ 106 

Figure 4.6 Process for determining GRASP® Modified Component Value for Individual 

Components. ......................................................................................................................... 112 

Figure 4.8 Sample GRASP® Neighborhood Perspective ï Tulsa, Oklahoma. .................... 116 

Figure 4.9 Walkability Analysis example ï Tulsa, Oklahoma. ............................................ 117 

Figure 4.10 Process diagram. ............................................................................................... 125 

Figure 7.1 Norm curve example. .......................................................................................... 180 



 

11 

CHAPTER 1: INTRODUCTION  

Among the democratic ideals to emerge from the American experience in the United 

Statesô first century as a sovereign nation was the concept of urban park systems. Spawned in 

response to deteriorating living conditions in industrializing cities, parks were conceived as 

an antidote to congestion, pollution, and other urban ills (e.g., Cohen et al., 2012; Cranz & 

Boland, 2004; Crompton, 2007). The idea of providing urban parks to improve the health and 

ñmoral fiberò of citizens took root in American cities and spread to other settlements, large 

and small, throughout the world (Ibid.). By the end of the 19th century, government-run 

systems made up of parks, greenways, open space, and other elements were common in 

many municipalities (Retzlaff, 2010). These systems serve as public infrastructure, much like 

streets, sanitary sewers, and other utilities.  

In the literature, the term ñparksò is used to refer to both the parts of a system and the 

system as a whole. One may refer to the ñpark systemò as made up of a number of ñparks,ò 

but those may include greenways, nature preserves, and other types of sites. This is true in 

scholarly literature as well as common usage. Seeking greater clarity, this document will use 

the term ñpublic greenspaceò or simply ñgreenspaceò to refer to the elements that make up a 

park system as well the system itself, and reserve the use of ñparkò to refer to a specific type 

of element within a greenspace system. However, quotations from the literature may be 

included that do not follow this convention. 

Since the parks movement began, it has been intuitively recognized that greenspace 

provides benefits to public health and welfare, but until recently empirical evidence to 
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support this assumption was lacking (Cohen et al., 2012). Research within the past few 

decades has demonstrated that the benefits are real, suggesting that they should be made 

available to everyone fairly and equitably as a matter of environmental justice. However, due 

in part to the historic lack of an evidence base for decision-making, the procedures by which 

greenspace is allocated have been as much political as rational (Crompton, 2000). Recent 

research indicates that access to greenspace is not equitably distributed in many places 

(Boone et al., 2009; Smale & McLauren, 2005; Smith & Floyd, 2013), raising a need to 

better understand the forces at play in the decision process for greenspace planning. As with 

many things political, public opinion plays a large role in the decision process, but little 

research has focused on how such opinions come to be formed--i.e., factors that associated 

with opinions about the greenspace system in the human mind. A better understanding of the 

relationship between the characteristics of greenspace and how constituents judge it could 

lead to better and more equitable decisions about where and how to provide greenspace. 

Beyond the invert behavior of judging greenspace, understanding which factors affect overt 

behavioral outcomes--i.e., visits to parks--could lead to a better return on the public resources 

invested in the provision of greenspace. More frequent visits, longer stays, and increased 

engagement of visitors with greenspace are examples of how this might occur. 

1.1 Greenspace as a Matter of Public Policy 

In the literature, ñgreenspaceò may refer to lands that range across a spectrum from 

completely private to completely public (e.g., Barbosa et al., 2007; Bates & Santerre, 2001; 

Kellett & Rofe, 2009). This study concerned public greenspace, i.e., parcels of land that are 

held or managed by a public agency for purposes of relaxation, pleasure, and other activities 
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beyond those associated with the basic needs of producing food, clothing and shelter. This 

study also focused on greenspace that is within or adjacent to an urban area--as defined by 

the U.S. Census Bureau (Census.gov, 2016)--as opposed to rural. (Thus, it does not include 

national and state parks and other greenspace areas that are in wilderness areas or remote 

locations.) In the U.S., public greenspace may be held at the federal, state, or local level. The 

rights and responsibilities of public agencies as landowners and managers of greenspace 

emanate from the U.S. Constitution, which states: ñThe powers not delegated to the United 

States by the Constitution, nor prohibited by it to the States, are reserved to the States 

respectively, or to the peopleò (U.S. Const. amend. X). It allows entities down to the state 

and local level to pass taxes and make laws for the health, safety and welfare of citizens, 

sometimes referred to as the ñpolice powerò (Moiseichik, 2010, p. 19).  

While places for the enjoyment of the outdoors have been a part of the built 

environment for several thousand years, the typical neighborhood parks, greenways, and 

other greenspace features that we associate with cities and suburbs today are a relatively 

recent phenomenon, arising as a function of government policy within approximately the past 

150 years (Lagasse & Cook, 1965; Stanley et. al., 2012). The emergence of government-

designated parks for the general public coincides with the rise of a middle class with time for 

leisure and a desire to escape the industrializing cities where the middle class lifestyle was 

prevalent (Giles-Corti et al., 2005). While early advocates saw the potential for parks to 

return economic as well as health benefits to the community (Rogers, 2009), greenspace 

became common in North American and European cities in the 19th century primarily 

through reformist movements aimed at treating the poor physical health and ñmoral 
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degradationò brought about by living conditions in rapidly growing industrial cities (Giles-

Corti et al., 2005). Garvin and Berens (1997) add that during this time Americans recognized 

that investments in public parks stimulated expansive private investment, changed residential 

settlement, encouraged social interaction, and deeply affected the social fabric of the 

community. As a result, parks, trails and other greenspace features became policy elements 

that cities and states use to meet their responsibility to promote the health, safety, and welfare 

of their residents (Crompton, 2010). This is accomplished primarily through municipal or 

state planning and laws, but also from the initiative of institutions such as churches, schools, 

and corporations across a range of public, semi-public and private settings (Stanley et al., 

2012). The sustained provision of greenspace as communities evolve and grow over time is 

dependent upon the decision process by which it is allocated. 

1.2 Problem Statement 

1.2.1 Allocation of greenspace.  

At the local level the responsibility for providing greenspace often falls to municipal 

or county parks and recreation agencies and/or districts (Moiseichik, 2010). These agencies 

typically make decisions about the allocation of greenspace through a strategic planning 

process (Burtz, 2010). The strategic plan includes plans for managing the agency, as well as 

its programs and physical resources, including greenspace. The physical resource planning 

process commonly used is a standardized one, as outlined by Rasmussen (2010, Exhibit 11.3 

on p. 219), that has been in use since the mid-1900s. It relies upon both the application of 

formal standards and response to public input. During the mid-20th century, much of the 

decision process for allocation fell to administrators who were guided by sets of standards 
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(Kellett & Rofe, 2009). However, over the past several decades the emphasis has shifted to 

direct citizen involvement to identify needs and respond to public desires (Crompton, 1999; 

Roberts, 2004). Crompton (1999) states that since this change in philosophy was introduced 

to the field of parks and recreation in 1991, the focus has shifted from ñmeritorious 

outcomesò to ña more narrow notion that such services are provided because particular 

segments of the population want themò (p. 1). According to Crompton, ñuser groups have 

been the dominant focus of agenciesô efforts in recent yearsò (p. 1). Springgate (2008) added 

that ñwithout a commonly understood and accepted definition of a park and the system in 

which it operates, these groups are often able to easily influence planning outcomesò (p. 13). 

As a result, importance has been placed on user satisfaction, but it is Cromptonôs view that 

this reduces overall support for parks and recreation because it does not address the need for 

broader community support that is necessary to fund greenspace. Community support is 

largely a function of opinions held by citizens who vote and participate in public process. As 

Crompton said, ñto residents, perceptions are realityò (p. 4). Therefore, the opinions of 

residents are important. (As used here, ñopinionò refers to the view that is held about 

something, based on belief or judgment. Investigating how such judgments are related to 

characteristics of greenspace are the aim of this study.) Crompton said that elected officials 

need to be convinced that the benefits of greenspace extend beyond on-site users to the 

greater community and that greenspace delivers collective benefits to the public. Citizen 

surveys that ask constituents to make judgments and express opinions about the greenspace 

in their community are an important source of information relied upon by elected officials in 

making such determinations. 
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1.2.2 Public opinion.  

The shift to greater reliance on public involvement in the decision process has increased the 

importance of the opinions that citizens have about their greenspace system. Support or 

nonsupport for a greenspace system may be related to whether or not residents believe it is 

adequately serving the needs that it is intended to address. Such beliefs are based upon 

cognitive judgments made in the minds of residents and expressed through the public 

process. Empirical research now demonstrates that the outcomes of the decision process (i.e., 

the physical presence and attributes of greenspace in the community) have consequences that 

affect the health and well-being of all residents (Bedimo-Rung, 2005; Boone et al., 2009; 

Smith & Floyd, 2013). Therefore, determining what the factors are that affect the opinions 

citizens form about the greenspace system in their community is important. Unfortunately, 

research relating specific attributes of greenspace to the opinions of citizens is limited. In 

particular, evidence for the relationship between the size, quantity, and location of 

greenspace features and citizen opinions about the adequacy of greenspace is lacking, 

although there have been studies that relate peripherally to such questions. For example, 

Siderelis and Moore (1998) found that the inclusion of 20 site quality attributes improved 

their modelôs predictive power when examining which lakes individuals would chose to 

recreate at. 

However, perceptions of greenspace within the community do not always correlate 

with objective measures (Ding et al., 2011; Lackey & Kaczynski, 2009). Spotts & Stynes 

(1984) investigated public awareness and knowledge of urban parks, looking at how familiar 

people were with parks in relation to (a) distances between residences and parks; (b) personal 
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characteristics such as race, age, and participation behaviors in park activities; and (c) park 

characteristics, such as size of the park, age of the park, degree of development, and 

proportion of acreage in active versus passive uses. They found that residents tended to be ill-

informed about urban recreation opportunities, but identified three variables that were 

powerful predictors of awareness levels for parks: (a) distance to the park, (b) age of the 

park, and (c) degree of development of the park. Size of the park and the percentage of 

acreage in active versus passive uses were less powerful predictors. Adding weight to the 

suggestion that awareness of greenspace is low or flawed at best, Dunstan et al. (2005), using 

a tool they developed to assess the condition of the physical environment in examining 

associations between the physical characteristics of a neighborhood and the well-being of 

people who live there, found that associations between external assessments of the 

environment and individual views on greenspace were unreliable, leading them to question 

whether the need for greenspace has been overstated. Nonetheless, they suggest that the 

response of residents could be based on a wider area than that used in their study and suggest 

that a ñfuture study could attempt to elucidate some of these issuesò (p. 302). It should be 

noted that whether they accurately match objectively measured characteristics of greenspace, 

perceptions are as important, and perhaps more important than objective measures because 

ñpeople make their decisions based on their perceptionsò (Bai et al., 2013, p. S40). It is 

conceivable to me that perceived characteristics of the local greenspace system have more to 

do with the opinions that individuals form than do the objective ones.  

Seeing greenspace as an integral part of peopleôs everyday social-environmental 

relationships and not just as places for nature-based retreats, Dinnie et al. (2013) called for 
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more research on the social qualities of greenspace, to explore ñthe social and institutional 

practices through which everyday engagements with urban greenspace take place, and how 

those practices are linked (or not) to feelings of well-beingò (p. 2). Assuming that satisfaction 

with oneôs surroundings is linked to well-being, neighborhood attachment--defined as ña 

social-psychological process that captureôs oneôs emotional connection to his or her social 

and physical surroundingsò (Comstock et al., 2010, p 435)--could be an important aspect of 

social-environmental relationships. According to Hoffmann et al. (2012), the number of 

nearby urban greenspaces is one of the best predictors of neighborhood attachment, which in 

turn is an important indicator of residential satisfaction. However, when Ellis et al. (2006) 

considered park quality in their investigation of variables affecting neighborhood 

satisfaction, they excluded it from the final analysis due to low factor loading.  

Beyond the characteristics of greenspace, personal characteristics of the individual 

are also important factors in how someone perceives their environment. Payne et al. (2002) 

looked at the relationship between age, race, and residential location with respect to 

perceived need for more park land, desired function of that park land, preferences for style of 

recreation, and level of existing visitation to local parks. They found that age was the 

strongest predictor of support/nonsupport for additional park land, while race had the 

strongest influence on the preference for type of recreation activity. Another recent study 

highlights the importance of race in perception of greenspace value, as well as the association 

of higher quality parks with more support for increased access to parks (Smiley et al., 2015). 

However, Payne et al. (2002) suggest that while age, race, and residential location are salient 

issues in explaining preferences, ñother factors may play a stronger role in shaping park and 
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recreation preferencesò (192), one possible example being that of interracial contact rather 

than race itself. Park characteristics may also be among those other factors. However, studies 

that examine perceptions of park quality aspects among the general population are limited 

(Bai et al., 2013). Also limited are studies that examine the relationship between 

characteristics of the greenspace system in a personôs community and their perception of that 

system. In reviewing the literature for this dissertation, no studies were found that examined 

the effects of the specific attributes of parks examined in this study on an individualôs 

opinion of the adequacy of the overall greenspace system in their community. This identifies 

a gap that should be addressed by researchers to increase the knowledge basis upon which 

decisions about greenspace allocation are made. As research continues to define and clarify 

the relationship between the physical characteristics of greenspace and the objective needs of 

people, it should also attempt to clarify the relationship between the physical characteristics 

of greenspace and subjective perceptions, such as perceived adequacy and quality, which 

influence the provision of greenspace.  

1.3 Study Purpose 

The relationships between greenspace as a part of an individualôs environment, the 

individualôs behavior, and the outcomes of that behavior are diagrammed in Figure 1.1. Of 

primary interest in this dissertation are the relationships between the characteristics of 

greenspace in the nearby area around an individualôs home and two behaviors highlighted in 

red in the diagram: judgments of the adequacy of the communityôs greenspace system to 

meet needs, and visits to parks by the individualôs household. The aim of the dissertation 

research presented here is to provide evidence enabling one to develop a better understanding 



 

20 

of the relationship between the characteristics of greenspace and the opinions and behaviors 

of community members related to greenspace. The study is limited to urbanized places within 

parts of the United States, but may have application in other places where the provision of 

public greenspace is a policy goal. The objectives are to study factors that affect judgments 

about the adequacy of a greenspace system that are formed in the mind, and to examine how 

those factors affect the frequency of visits to parks. This was accomplished through the 

application of theories of human psychology to (a) analyze the opinions formed concerning 

the adequacy of greenspace systems in order to determine the influence of certain 

characteristics of greenspace that will be described in detail below on such judgments, and 

(b) compare the frequency of visits to parks by members of a household to objective 

characteristics of the greenspace system surrounding the home.  

The hypotheses were that physical characteristics of the greenspace system play a role 

in two human behaviors: (a) judging the adequacy of the local park system, a covert 

cognitive behavior that occurs entirely within the mind, and (b) the overt act of visiting a 

park, which happens outside the mind. Characteristics of the individual--such as age, race, 

household income, and household composition--were controlled for in the study. The 

hypotheses were tested by objectively measuring several physical attributes and subjective 

qualities of the greenspace system, as described in this document, around an individualôs 

place of residence and comparing the measurements to the individualôs responses to a survey 

that asked their opinion of how well the parks in their community met needs and how often 

someone from the household visited a park.  
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Statistical methods were employed first to determine whether there was a correlation 

between the measured physical attributes and subjective qualities of the system and the 

individualôs stated opinion of the park systemôs adequacy after controlling for characteristics 

of the respondent and their household. Next, the same objective and subjective measures of 

greenspace attributes were compared to the individualôs reported frequency of park visits 

within the preceding 12 months, again controlling for individual and household 

characteristics. 
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Explanation: !ƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŜƴǾƛǊƻƴƳŜƴǘ (1) influences their behaviors (2), which in turn produce outcomes 

(3). This study examines a subset of the environment that includes all of the policies, procedures, and features 

ǘƘŀǘ ŎƻƭƭŜŎǘƛǾŜƭȅ ŎƻƴǎǘƛǘǳǘŜ ǿƘŀǘ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨǇǳōƭƛŎ ƎǊŜŜƴǎǇŀŎŜΩ (GS) (4). Within that subset, the study 

focuses on measured characteristics of GS in the ƛƴ ǘƘŜ ŀǊŜŀ ƴŜŀǊ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ƘƻƳŜ (5) to determine how 

these are related to specific behaviors of the individual, including their judgment of the adequacy of the 

ŎƻƳƳǳƴƛǘȅΩǎ D{ ǎȅǎǘŜƳ (6) and to visits made to parks made by the individuŀƭΩǎ ƘƻǳǎŜƘƻƭŘ (7). Because 

characteristics of the individual also influence behavior, these are included as control variables (8). The 

importance of these relationships stem from the influence that judgment has on the provision of GS in the 

environment (9) and from the association of GS with human health and well-being (10). The research for this 

study focuses on items (5), (6), and (7), with (8) included as control variables. 

 

Figure 1.1 Relationship model for theoretical context of the study. 
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1.4 Study Significance: Informing the Process for Greenspace Allocation 

 Greenspace agencies compete for resources--primarily land and financial support--to 

be used in serving the need for government-provided services (Crompton, 2000). Greenspace 

is just one of many services, including public safety, utilities, and social services, which 

compete for a shrinking pool of resources. To justify the allocation of resources towards 

greenspace, elected officials must be convinced that doing so will deliver collective public 

benefits (Crompton, 2000). Crompton added that they also need to be confident that they 

have the political will of citizens behind them. Because the assumptions commonly used for 

allocating resources to greenspace lack a supporting evidence base, they do not hold up 

against competing needs for other services where the return on investment is more 

convincing. The purpose of this study was not to measure return on investment in public 

greenspace, but rather to look at specific outcomes--the publicôs opinion of whether needs 

were being met and the frequency of visits to parks--to determine if evidence could be found 

for a correlation between certain factors (measured characteristics of greenspace) and those 

outcomes. A better understanding of the dynamic relationships between public opinions of 

service and what is actually being provided will aid decision makers in allocating greenspace 

and maintaining the support needed to meet the needs that greenspace satisfies. It can also 

inform additional research into the relationships between the environment and human 

perceptions and behaviors. 
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1.5 Definition of Key Terms 

The following definitions apply to key terms that are used in this document: 

 Attributes ï As used here, attributes are measurable properties of an object, in this 

case a person (sample respondents), place (greenspace parcels), or thing (amenities located 

within greenspace parcels). Size, age, type and quantity are examples of attributes that are 

used in this study. 

Behavior ï There is widespread disagreement as to what qualifies as behavior (Levitis 

et al., 2009). In this study, behavior is defined as the internally coordinated responses of an 

individual to internal and/or external stimuli, excluding responses more easily understood as 

ontogenetic or developmental changes (as paraphrased from Levitis et al., 2009). While 

Levitis et al. and others debate whether cognitive processing in itself is a behavior, for the 

purposes of this study the forming of a decision, opinion, or conclusion is considered a 

behavior, as distinguished from the mechanism by which such thoughts are processed.  

 Components ï These are the constituent parts of a greenspace system that support its 

usefulness for human purposes. Components can be either manmade--such as playgrounds, 

sports courts, athletic fields, and picnic facilities--or natural, such as a pond, stream, or 

wooded area. A set of codes and definitions for components used for this study is found in 

Appendix E. 

 GRASP® - This trademark is applied to products and services involving the 

measuring, recording, managing, and analyzing of data using protocols and procedures 

developed jointly by Design Concepts CLA, Inc. and GreeenPlay LLC whenever the 

products and services are produced under the control of either or both of those firms. Among 
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the products carrying the GRASP® trademark are level of service measurements (LOS) 

derived from GRASP® protocols using GIS technology that are used to produce indices and 

measurements that are used in this study. The GRASP® protocols and procedures described 

in Appendix D have been published in planning studies and trade journals and presented at 

conferences nationally and abroad and may be freely accessed and used by anyone. However, 

use of the GRASP® label is restricted. The GRASP® trademark is also applied to the 

GRASP®-IT tool, an audit tool developed for use in assessing greenspace locations and 

features. The codes and definitions found in Appendix E are those developed for the 

GRASP®-IT audit tool. Data bearing the GRASP® trademark has been acquired for use in 

this study. 

Greenspace (sometimes also green space) ï As used here this term broadly means 

lands that are set aside for purposes of relaxation, pleasure, and other intentions beyond those 

associated with the basic needs of producing food, clothing and shelter (recent trends to 

include community food gardens in parks notwithstanding). These might include 

conservation of natural resources, creating buffers between land uses, and mitigation from 

natural disasters such as flooding or geologic hazards. Such lands may be in either a natural 

state or developed and may include wetlands, water bodies, and other elements associated 

with green infrastructure. Public Greenspace is considered a subset of this and includes 

parks, greenways, open space and other areas owned or managed by public agencies and 

accessible for the purposes of recreation, relaxation, and/or conservation. Greenspace System 

as used in this study refers to a collective set of public greenspace elements including lands 
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and features within them that are owned or managed by one or more agencies for park and 

recreation purposes. 

Judgment - A cognitive process by which value is assigned to objects or concepts. 

This process is subject to certain variable properties that can be analyzed (Sammut, 2013). 

For a detailed discussion of theories of judgment over time, see Rojszczak & Smith (2003).  

 Level of Service (LOS) ï A defined measure of the level or degree to which an object 

or system of objects meets its intended purpose. In this study, actual measurements of LOS 

were compared to perceived LOS. 

 Need ï The Shorter Oxford Dictionary defines ñneedò as a noun meaning ñnecessity 

or demand for the presence, possession, etc. of something.ò In psychology, needs can be 

divided into categories, such as innate or instinctual needs, which are associated with 

survival, and acquired needs such as tastes, cultural preferences, or chemical dependency 

(Katz, 1934). In a theory that has been widely accepted but also criticized, Maslow grouped 

needs into five hierarchical categories, theorizing that satisfaction of needs is a fundamental 

motivator of behavior (Neher, 1991). Some suggest that Maslowôs categories are too broad 

and that additional categories are needed (Kenrick et al., 2011). In this study need refers to 

something (singular or plural) that an individual feels is wanted or required in relation to the 

presence of greenspace and the features and components that comprise a greenspace system. 

For this study each individual was allowed to determine their own definition of what ñneedsò 

implies. 

 Opinion ï The Shorter Oxford Dictionary defines ñopinionò as a ñview that is held 

about a particular subject or point: a judgment formed; a belief.ò In this document, an 
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opinion is the attitude, view or belief expressed by an individual when asked to judge the 

performance of the greenspace system in their community against their own self-defined 

concept of ñneeds.ò Measures of attitude constitute public opinion when aggregated 

(Sammut, 2013).  

 Park ï There is no widely accepted definition of what constitutes a park in general or 

within the academic and professional disciplines (Springgate, 2008). Springgate explained 

that the idea of a park as a place of respite, retreat, and beauty emerged out of the many types 

of gardens that evolved over the past several hundred years. Designers were inspired by 

landscape painters to use elements such as open lawns, pathways, water bodies, groves of 

trees, and earth forms to create scenic places with a relaxed style that allows for informal and 

flexible use of the land. Starting in the 1850s, Frederick Law Olmstead and others promoted 

the creation of such places with a social agenda meant to ñelevate, inspire, and civilizeò 

(Springgate, 2008, p. 2). These became the standard for what is commonly referred to as 

parks. Springgate proposed a definition using four criteria to identify a place as a park: (1) 

publicly accessible; (2) has identifiable boundaries; (3) contributes to overall community 

aesthetics; and (4) provides a community gathering space (p.3).  

Barbosa et al. (2007) made a distinction between parks and other forms of greenspace 

when saying that ñmunicipal parks are arguably more beneficial to local communities than 

other forms of urban green spaceò (p. 188). Others have called urban parks ñthe single most 

important category of publicly owned open space in US citiesò (Talen, 2010, p. 473). 

However, the term ñparkò is commonly used by the general public and park agency 

practitioners to refer broadly to all of the lands and features that make up a greenspace 
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system. For this study, references to ñparksò in surveys that were used as secondary data 

were interpreted to mean the broad set of greenspace elements found within the subject 

community. Thus, data from greenspace inventories conducted simultaneously with the 

surveys were matched with survey responses in the study. 

 Perception ï According to the Shorter Oxford Dictionary, the meaning of 

ñperceptionò as used in psychology is ñthe neurophysiological processes, including memory, 

by which an organism becomes aware of and interprets external stimuli.ò As used here, 

perception is intended to refer to the mental impression that a person has about something; 

the way that something is regarded, understood, or interpreted by an individual.  

Vicinity ï A proximate area surrounding an individualôs residence that is assumed to 

be readily accessible and cognizable to them. In this study a radial Euclidian distance of 1/3 

mile around an address was used as the vicinity for that residence. 
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CHAPTER 2: L ITERATURE REVIEW  

The intent of the literature review is to explore the body of knowledge concerning the 

relationships identified in Figure 1.1 to gain an understanding of how those relationships 

operate and what factors play a role in them. The key topics covered are (a) the rationale and 

process for the provision of greenspace in the built environment, (b) the relationship between 

greenspace and human behaviors, and (c) the potential outcomes from such behaviors. This 

information will be used to identify gaps in the knowledge base and inform the methods that 

might be used to close those gaps. 

Exposure to nature in the outdoors has long been considered a benefit for health and 

well-being. Recent research supports this notion, showing that the presence of greenspace is 

associated with multiple beneficial outcomes (Schultz et al., 2016) and that ñgeneral 

engagement with almost any natural environment, from urban parks to more remote 

wilderness, can enhance physical and mental health and well-beingò (Dinnie et al., 2013, p. 

2). A growing body of knowledge now provides evidence to support the long-established 

policy of providing public greenspace in order to make the benefits of exposure to nature 

freely available to urban dwellers. 

For much of human history, exposure to nature was a part of everyday existence. 

With the shift from rural to urban lifestyles in the modern era (United Nations, 2014), access 

to nature can no longer be taken for granted. As a result, the provision of greenspace in the 

urban environment is increasingly important. This raises a concern for equity in its allocation 

(e.g., Seaman et al., 2010) and a need to understand the mechanics of its distribution (e.g., 

Boone et al., 2009; Smith & Floyd, 2013). It also places importance on assuring that public 
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investment in greenspace is producing the greatest possible return of benefits (Crompton, 

2007). Addressing issues such as these can be aided by greater knowledge of the ways in 

which people interact with and respond to greenspace. This literature review positions 

greenspace as a topic of inquiry within the domain of research related to human behaviors 

and discusses ways in which the knowledge base for the relationship between humans and 

greenspace can be expanded.  

2.1 Defining ñGreenspaceò 

Terminology in the literature related to greenspace can be confusing. ñGreenspaceò 

and other related terms are used by different authors to mean things that are similar but not 

exactly the same. These terms refer generally to parts of the outdoor environment, but the 

precise aspects and/or portions of the environment being referenced varies. The word 

ñenvironmentò itself can be confusing. The World Health Organization (WHO) offers a 

definition of environment, describing it as ñall the physical, chemical and biological factors 

external to a person, and all the related behaviorsò (Pruss-Ustin & Corvalan, 2006).  

The terms ñgreenspaceò (sometimes written as green space) and ñnatural areasò are 

often used interchangeably along with the term ñpublic open spaceò (POS) and similar terms 

or phrases to refer generally to parts of the built and unbuilt environment that broadly 

encompass publicly accessible areas with natural vegetation (Lachowycz & Jones, 2013). 

However, the specific definition of what is included in each case is not always clear. ñGreen 

infrastructureò is another term used frequently to refer to parts of the environment with an 

emphasis on their role in serving multiple functions, including ecological ones and 

environmental mitigation (Amati & Taylor, 2010).  
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Similarly, determining what is ñnaturalò varies from one study to another. For 

example, some definitions of nature rely on the inclusion of ñelements of living systems that 

include plants and nonhuman animals across a range of scales and degrees of human 

managementò to define an area as natural (Bratman, Hamilton & Daily, 2012, p. 1249). This 

would seem to exclude nonliving systems such as geologic processes, water bodies, and 

climatic events from the realm of natural unless they are accompanied by living systems, but 

in practice that does not appear to be the case within the literature on greenspace.  

Numerous studies can be found in the literature that use all of these terms in general 

ways, often without defining clearly what parts of the environment are being referenced, and 

different studies use different terms to refer to what seem to be very similar things (e.g., 

Flores et al., 1998; Giles-Corti et al., 2005; Lang et al., 2008; Lopes & Camanho, 2012; Tian 

et al., 2011). Because greenspace seems to be one of the more frequently used terms to 

encompass parks, greenways, and related areas set aside or managed as part of public policy 

for recreational use, aesthetic appreciation, well-being, and quality of life, greenspace is the 

term that will be used here when discussing the literature, except in cases of direct quotations 

and paraphrasing, in which case the terms used in the source material will be retained. 

The focus of this research study is public greenspace in the area surrounding an 

individualôs place of residence. Accordingly, the literature reviewed here will focus on, but is 

not limited to, greenspace that is near or within urban areas as opposed to nonurban areas 

such as wilderness and rural areas. 
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2.2 Greenspace Research 

 The content of literature represented here can be broadly interpreted within two major 

themes: 

¶ Human responses to greenspace and the connections between those and general 

health and well-being. The focus here is on covert and overt behavioral responses 

and how those relate to the provision of greenspace and to health outcomes. 

Covert responses include cognitive perception and the formation of attitudes and 

opinions within the mind, while overt ones include actions outside the mind, such 

as visitation, participation, and use of greenspace, as well as actively supporting 

its provision and sustained existence. 

¶ Access to greenspace, both perceived and objective, as enabled through the 

availability of parks, trails, and other features. 

There is overlap and interaction between the themes. Within them, two sets of 

variables occur: (a) characteristics of greenspace, and (b) characteristics of humans. Each of 

these can be further classified. Greenspace characteristics can be thought of as objective or 

subjective. Objective characteristics include such things as the empirical quantity of 

greenspace land and features within it, and the distance to them from an individualôs place of 

residence. Subjective characteristics of greenspace include perceptions of distance and 

quantity, comfort and convenience, and aesthetics. Human characteristics can be divided into 

those associated with the individual, such as age, sex, and race, and other demographic 

indicators, as well as those associated with the individualôs surroundings, such as 

neighborhood density, household composition, and jurisdiction of residence. 
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These themes and variables are interwoven throughout the literature reviewed here, as 

diagrammed in Figure 2.2. This review seeks to connect them in a general understanding of 

why public greenspace exists, how it affects people, and how it is sustained and perpetuated 

within the built environment. 

2.3 Human Responses to Greenspace 

2.3.1 The connection of greenspace with human health.  

The connection between the outdoor environment and general well-being has been 

intuitively recognized for centuries. Recent research confirms this assumption, and today 

there is a body of knowledge supporting the role of greenspace in public health (e.g., 

Bedimo-Rung et al., 2005; Kaplan, 1995; Sallis et al., 2012). Much of the research to date 

has focused on behavioral outcomes, especially physical activity, because of its association 

with obesity. But there is a growing interest in the role of greenspace in mental restoration, 

social cohesion, and other dimensions of health. Empirical evidence has shown that 

greenspace supports a range of health benefits, including physical, mental, social, 

environmental, and economic ones (McKenzie, 2009; Sallis & Spoon, 2015).  

Unpacking what happens when people are exposed to nature or when it is located in 

proximity to them is a focus of much current research found in the literature. For example, 

one recent study examines associations between the duration, frequency, and intensity of 

exposure to nature and various domains of health in an urban population to suggest potential 

dose-response guidelines (Shanahan et al., 2016). Others ask whether it is the built 

environment, social environment, or lifestyle attitudes that explain peopleôs behaviors 

relative to their environment (Joh et al., 2009). The theoretical construct for much recent 
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research is an ecological model of behavior that has been growing in use as a framework for 

public health (Sallis et al., 2006). In this model the built environment--defined as the entirety 

of places built or designed by humans--is one of multiple domains that influence behaviors, 

such as physical activity, which in turn affect health and well-being. This includes parks and 

other greenspace features, which are ñwell positioned to play a role in disease preventionò 

(Sallis et al., 2012, p. 730). At the same time, potential negative effects--including the release 

of hydrocarbons that contribute to air pollution and pollens that aggravate allergiesðare also 

associated with greenspace (Hartig, et al., 2014). Crompton (2001) listed a number of other 

potential negative effects of greenspace, including reduced property values for adjacent 

parcels if the park lacks proper security or maintenance. Crompton added nuisances such as 

street parking, vandalism, noise, lights, and the presence of undesirable groups to the list of 

adverse impacts from parks.  

2.3.2 Perceptions of greenspace.  

Individual perception may affect the relationship between greenspace and public 

health (Sallis, 2006). As Brownson et al. (2009) point out, ñfor some attributes of the 

perceived environment, such as aesthetics, it can be argued that perceptions are the realityò 

(p. S101). Perceptions are a product of both objective and subjective aspects of the 

environment. Qualitative attributes have been found to affect preferences for places to 

recreate, walk or exercise (Bai et al., 2013, Tveit & Sang, 2014). They also play a role in the 

way that an individual experiences a particular place, which in turn can affect their opinion of 

how that place and others like it should be managed (Andereck & Knopf, 2007). At the same 

time, perceptions do not always align with objective measures of greenspace (Lackey & 
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Kaczynski, 2009; Wang, 2013). Qualitative research might be useful in explaining such 

inconsistencies and others found in quantitative research relating urban parks to physical 

activity (McCormack et al., 2010). 

Engagement with nature--whether through physical immersion or contact, viewing it 

from a distance, or contemplating it in the mind through thoughts, memories, or images--has 

a perceptual aspect that is interrelated with behaviors and potential outcomes. Perceptions of 

greenspace may affect how one engages with it, and in turn the ways in which an individual 

engages with greenspace can affect their perception of it. Seaman et al. (2010) noted that 

studies investigating the connections between local environments (including greenspace) and 

human experiences and perceptions tend to focus on physical characteristics of the 

neighborhood or characteristics of the people who live there. They add that ñless is known 

about whether the effects of place may affect individuals differently, in a manner that may 

further entrench inequalities both within and between areasò (p. 2). For example, differences 

in perception regarding local greenspace may reflect the life-course stage and background of 

individuals:  

 ñéparents of young children sought safe and pleasant spaces to play, those without 

dependent children prioritized spaces for socializing with others . . . and some 

prioritized the enjoyment of natureò (Seaman et al., 2010, p. 4).  

 

Thus, Seaman et al. conclude, relationships between greenspace and well-being 

reflect different aspirations, expectations, and intentions within greenspace use. This explains 
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Ambrey & Flemingôs (2013) finding that lone parents and the less educated benefit to a 

greater extent from the provision of public greenspace than the general population.   

The local environs beyond the greenspace may be a factor in perceptions and 

behaviors as well. Few studies of greenspace and health have focused on non-park extrinsic 

elements in the environs, such as actual and perceived development density, local public 

security conditions and neighborhood relationship (Lo & Jim, 2010). In comparing public 

perception among different residential communities towards urban greenspaces in Hong 

Kong, Lo & Jim (2010) found that social qualities, such as good relationships with neighbors 

and caring about the communityôs concerns, were more important than physical aspects of 

parks in influencing park perception and patronage. 

The relevance of such findings to the research presented in this study is that they 

point to a need to gain a better understanding of the connection between the local 

environment, including greenspace, and the experiences, perceptions, and beliefs of people 

who live within it. This information, in turn, can be used to inform and ultimately improve 

the process by which decisions about the provision of greenspace in the local environment 

are made. Hofmann et al. (2012) make the case for such study: 

 ñKnowledge must be generated that landscape planners and landscape architects can 

apply to the design of urban green spaces and to the implementation of nature 

conservation strategies for urban areas. To that end, it is important to study how green 

spaces within cities are perceived and assessed by potential usersò (p. 2).  

Understanding how greenspaces within cities are perceived and assessed by potential 

users is therefore a primary aim of this dissertation. Such information can be used by 
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planners and policymakers to improve the provision of beneficial greenspace in the urban 

environment. 

2.4 Use of Greenspace 

While parks and other greenspace features have been a part of the public realm for 

nearly 200 years, surprisingly little is known about the science linking the characteristics and 

conditions of such settings with visitation and use (Cohen et al., 2010). Bates and Santerre 

(2001) lamented that ñvery little, if anything, is currently known formally about the structure 

of demand for open spaceò (p. 99). Others have called for research to examine how the actual 

usage of greenspace varies across urban areas and social groups (Barbosa et al., 2007).  

While the variables affecting greenspace use may be unclear, data for park usage are 

readily available. A recent study indicated that 80% of U.S. adults spend some amount of 

time in public parks (Dills et al., 2012). Studies of U.S. and Australian parks showed that 

over 70% of those surveyed had visited a park at least once in the past 12 months (Giles-

Corti et al., 2005). However, a study conducted in 1994-1995 found that most park 

participation comes from a smaller group of active enthusiasts, with only a third of the 

population accounting for the majority of participation days, and less than a quarter 

accounting for 70% or more of the total participant days (Bedimo-Rung, Mowen & Cohen, 

2005). A 2014 study in the Midwest found that almost half of the participants had used parks 

within the past month, and a similar number reported engaging in some park-based physical 

activity in a usual week (Kaczynski et al., 2014). A 2016 study of park use within 174 

neighborhood parks (generally those between two and 20 acres and intended to serve 

residents living within a one mile radius) across the U.S. found that average hourly use 
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during park hours was 20 people per park, which is below the carrying capacity of most 

parks (Cohen et al., 2016). Usage of a typical park averages between 1% and 5% of its 

capacity during normal use periods and seldom exceeds 20% of the total capacity at peak 

periods (Gold, 1977).  

According to Godbey (2009), the amount of time spent by individuals in a park is 

difficult to accurately determine. Godbey said that most national surveys that track 

participation in outdoor activities do not measure duration of park visits, and they assess 

frequency only crudely, based on self-reported recall of activities over various time periods 

and other techniques that lead to inaccurate estimates (Godbey, 2009). However, evidence 

suggests a general decline in certain nature-based activities such as hunting, fishing, and 

camping over the past several decades, with reduction of 18 to 25 percent from peak levels 

(Godbey, 2009). This assumption has been challenged by others who say that the decline has 

been offset with increases in other forms of outdoor activity (Godbey, 2009). In a 2014 

survey, 13% of respondents reported spending less than five minutes outside, while 13% 

spent five to 10 minutes a day outside (NRPA, 2014). Of those aged 55 and over, 38% spent 

at least an hour a day outside compared to only 25% of those under 35. In a study from the 

1970s, it was estimated that the average working adult spent 1.4 hours of free time outdoors 

each day, but only six minutes of that were spent in public parks (Gold, 1977). A more recent 

meta-analysis of eight studies from the U.S., Europe and Great Britain found that the median 

time spent per day outdoors was 1.04 hours for weekdays and 1.64 hours on weekends 

(Diffey, 2011). This averages to 1.2 hours per day, which is similar to the 1.4 hour number 
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from the 1970s. That similarity suggests that the six-minute figure for time spent in parks 

from the 1970s may still be reasonably applicable today as well. 

Participation rates for park activity depend upon a variety of demographic, 

socioeconomic, and regional characteristics. Among these are gender, race/ethnicity, 

socioeconomic status, and residential location (Bedimo-Rung, Mowen & Cohen, 2005). 

Cohen et al. (2106) found higher poverty level to be negatively associated with number of 

park users in neighborhood parks. Age is another such factor. Harrison et al. (1995) reported 

that children and adolescents make up between 30% and 60% of all users of natural 

greenspace in urban areas. However, in a 1998 study of people over 50 years of age in 

Northeast Ohio, 40% said they visit parks frequently, 50% visited occasionally, and 

10%reported no use of local parks (Payne et al., 2002). Godbey (2009) reported that a five-

city study of parks found that 85% of adult users age 50 and older had visited a local park in 

the previous 12 months. Thirty-eight percent visited once a week or more, 22 percent one to 

three times per month, and 25 percent less than once per month. Only 15 percent had not 

gone to a local park at all. Lack of time, money, personal health, information, transportation 

and access, safety concerns, maintenance and/or inadequacy of park facilities, and the lack of 

leisure companions are among the reasons commonly offered for not engaging in park-

related activities. Among the most preferred strategies for increasing park use are improving 

safety, increasing awareness, providing more park activities, and locating parks closer to 

homes (Bedimo-Rung, Mowen & Cohen, 2005). 

While use of parks for physical activity is a focus of much recent research, there is a 

distinct social aspect to park visits as well. When Payne et al. (2002) asked people with 
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whom they visit parks, they found that only 8% visit alone, while 33% visit with family 

members, 17% with friends, and 41% with both family and friends. 

In their study to determine why some parks are used more than others, Cohen et al. 

(2010) list park size, the number and type of amenities and physical features, and the 

population density around the park as obvious physical factors that have the potential to 

influence park usage. In looking at these closer, they found that park size was positively 

associated with park use. Park size was also found to be a significant positive predictor of the 

number of park users (though park size was not significant after controlling for other related 

factors in the model) in a study of neighborhood parks by Cohen et al. in 2106. In a separate 

study of visits to both urban and rural parks, Shores and West (2009) found no linear 

associations with park visitation for either the size or number of amenities in a park, but 

suggest that the type of amenity present may be more important than the number of amenities 

at a given site. The example they offer is trails, which are more likely to attract visitors of all 

ages and backgrounds, and therefore may compensate for a lack of other amenities. However, 

Kaczynski et al. (2014) found that while certain park amenities are indeed associated with 

park use across wide demographics, the significance of the relationship for specific amenities 

varies considerably among different demographic groups.  

Organized programming has been found by Cohen et al. (2013) to be the most 

important correlate of park use. In their 2010 study, Cohen et al. found the presence of 

organized activities to be positively associated with park use. Dog parks, walking paths, 

water features, and multipurpose fields were the areas most frequently in use. 
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Cohen et al. (2010) found no statistically significant correlation between the number 

of users and population density in the surrounding neighborhood, although in another study 

(Cohen et al., 2016) population density was found to be a significant predictor of park users 

in neighborhood parks. Cohen et al. (2010) found that perceptions of safety were not 

associated with the number of people counted in parks. In contrast, Active Living Research 

(2010) (ALR) reported that that perceived safety, along with park aesthetics and condition 

may be associated with park visitation. ALR also states that park proximity is associated with 

higher levels of park use and that having more park area (acreage) within a community is 

associated with higher physical activity levels. ALR adds that limited access to parks and 

recreational facilities in lower income populations and some racial and ethnic populations 

partially explains lower physical activity levels among those populations. However, the 

importance of distance to a park as a barrier to participation is inconclusive. Kaczynski et al. 

(2014) found that distance to the closest park was not significantly related to park use. 

Because so many people rely on cars for transportation, distance to a park may not be a 

substantial barrier when parks are well-equipped and attractive (Cohen et al., 2015). 

Kaczynski et al. (2014) did, however, find both the number of parks and the amount of park 

space within one mile of home to be significantly associated with park use.  

In summary, the literature reveals that almost everyone visits a park at some time, but 

only about a third of them visit regularly (Bedimo-Rung, Mowen & Cohen, 2005). There are 

many potential reasons for this, including ones related to the individual (age, gender, racial, 

ethnic, and socioeconomic status, place of residence, awareness of the park system, and other 

factors), and ones that are characteristics of the environment (proximity, number, and size of 
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parks, amenities they contain, safety, and a variety of other variables). Objective 

measurements of those characteristics of the greenspace environment do not always align 

with the way they are perceived by people, but objective measures and perceptions are both 

important factors in how greenspace is used. However, the exact nature of the interactions 

between variables affecting greenspace use is far from clear at the present time. There is 

ample justification for additional research, particularly in light of the evidence that visiting a 

park is conducive to health and well-being.  

2.5 Access to Greenspace 

2.5.1 The concept of access.  

While the mere presence of greenspace provides benefits such as ecosystem services 

and increased home values (Sallis & Spoon, 2015) to the entire community, including those 

who never visit a park, experiencing greenspace firsthand is an important aspect of its 

potential to provide benefits. Thus, assuring that access to greenspace is available to those it 

is intended to benefit is important. To do so, we must understand the dynamic relationships 

between access to greenspace, its distribution and configuration within the environment, and 

the behaviors and perceptions of individuals towards it. All are interrelated in the overall goal 

of providing for the general health, safety, and welfare.  

 Seaman et al. (2010) include the provision of greenspace as a community resource 

among four key factors that shape decisions around its usage. (The others involve lifestyle 

and life-stage factors, individual values, and levels of felt integration--how involved, 

comfortable, and connected they feel within their community.) Thus, access to greenspace is 
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a multi-dimensional concept that involves objective and subjective variables as illustrated by 

Wang, Mateo-Babiano and Brown (2013) in Figure 2.1. 

 
Figure 2.1 Multi -dimensional aspects of access to greenspace. From: Wang, D., Mateo-

Babiano, I., and Brown, G. (2013).  

 

Objective measurement of the physical characteristics of greenspace is the primary 

way in which access is evaluated, while socio-personal factors and other subjective variables 

of greenspace accessibility are often overlooked (Seaman et al., 2010). For example, the fear 

of unruly young people among older people may result in self-exclusion, a product of the 

perceptions that subgroups have of one another (Seaman et al., 2010). The physical attributes 

of greenspace alone do not capture all important barriers to access. Even physical attributes, 

which can be objectively measured, are experienced through what Seaman et al. (2010) 

describe as ñsubjective and inter-subjective órationalitiesô around the appropriateness of using 

greenspace as a leisure choice or in daily lifeò (p. 7). Thus, Seaman et al. conclude, there is a 

need to consider access from a broad perspective that includes both objective and perceived 

measures. 
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2.5.2 Measurements of greenspace.  

In recent years, a heightened interest in research relating greenspace to health has 

resulted in a number of quantitative and qualitative measures for assessing greenspace 

environments and new tools with which to measure them (Sallis, 2009). These include both 

objective and subjective measures of park quality, along with number and condition of 

features and park size. Some scholars have proposed the development of indices that 

combine multiple variables into more simple measures as a way to facilitate research, 

surveillance, planning, advocacy, and health-related environmental justice (Kaczynski et al., 

2016). The application of different measures to research has resulted in a growing body of 

literature relating greenspace to health and well-being, but the translation of such tools and 

measures to the practice of greenspace planning lags behind, as planners continue to rely 

upon normative standards (Chona et al., 2010). 

Presence and proximity are two of the most common objective measures used in both 

greenspace planning and research (Chona et al., 2010; Harrison et al., 1995). This includes 

greenspace quantity or areal extent as typically measured in acres or hectares, and proximity, 

as measured by a variety of distance techniques. These are often examined in relation to 

demographics. For example, Ambrey and Fleming (2013) found a positive relationship 

between the percentage of public greenspace in a residentôs local area and their self-reported 

life satisfaction (defined by Vassar & Merrick, 2010 as oneôs global appraisal of life quality 

in accordance with their specifically chosen criteria). They also found that the perceived 

value of greenspace increases with population density.  
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2.5.3 The provision of greenspace.  

As explained in Chapter 1, the provision of greenspace has been a function of various 

levels of government in America since the 1800s, emerging as a policy element that cities 

and states rely upon in their responsibility to ñtake actions that promote the health, safety, 

and welfare of their residentsò (Crompton, 2010, p. 72). This includes the exaction of land 

and other resources from private citizens for the purpose of providing parks and other 

greenspace elements, which has been upheld in the courts (Crompton, 2010). Local agencies 

have traditionally relied on objective measures such as land area, population, and proximity 

to guide decisions about how greenspace should be provided (Chona et al., 2010; Harrison et 

al., 1995). Once lands have been designated as public greenspace, they become part of the 

ñpublic trustò and as such take on a unique position within U.S. legal doctrine. They are 

differentiated from other lands and property of the government, and the ability to alter or 

dispose of them is curtailed without due process (Kearney & Merrill, 2011). They also are 

one of a few special places where the First Amendment rights of free assembly are given 

particularly high priority by the courts and ñthe rights of the State to limit expressive activity 

are sharply circumscribedò (Kozlowski, 2001). Thus, greenspace is recognized for its 

influence on the human condition throughout society, from a constitutional level down to the 

individual. 

 In the urban environment, the responsibility of allocating and managing greenspace 

for the public good is delegated to local authorities through the states by virtue of the police 

powers enabled in the 10th Amendment of the U.S. Constitution. This role is typically 

assumed by municipal and county agencies or sometimes assigned to special districts 
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(Moiseichik, 2010), under the general heading of ñparks and recreation.ò These agencies 

manage lands, facilities, and programs as an overall system. The concept of providing parks 

as part of a comprehensive system of greenspaces emerged in the mid-19th century, spurred 

by the efforts of Frederick Law Olmsted and Calvert Vaux in the late 1860s (Retzlaff, 2010), 

and other reformers throughout the latter decades of the century (Scott, 1969). The reform 

movement took hold as a result of conditions associated with rapid growth and the 

exploitation of immigrant workers during industrialization. At that time, groups were 

forming in cities to combat a host of ills that included fraudulent elections, poor sanitation 

and water supplies, spreading slums, and intolerable congestion. It began with a struggle to 

regulate tenement houses and improve the living conditions of the urban poor and expanded 

to address the lack of play space for children and absence of social centers for adults. By 

1884, the population density of Manhattan Island exceeded that of the most crowded cities in 

Europe. In 1895 it was found that half the population of the entire city lived in a group of 

wards whose total area was less than a tenth of the territory within the cityôs boundaries 

(Scott, 1969). 

During this time, America was criticized at home and abroad for its maldistribution of 

wealth and the domination of corporations and syndicates in the government at all levels. In 

such a context, utopian ideas of reform were seen as a less radical alternative than waiting for 

the inevitable revolution that was sure to come (Scott, 1969). Creating more livable cities 

with parks, trees, and other green elements was seen as the way to make Americaôs urban 

environment worthy of a great and powerful country. By 1902, the idea was taking hold that 

the government should employ every resource available to combat dangers that struck at the 
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very roots of society, including ñthe indiscriminate herding together of large masses of 

human beings ignorant of the simplest laws of sanitation, the evils of child labor, the 

corruption in political life, and, above all, the weakening of the ties which bind together the 

homeò (Scott, 1969, p. 73). Parks, greenways, and other greenspaces were seen as important 

elements within the urban fabric that government could leverage to protect Americaôs 

democratic way of life. 

The reform movementôs efforts bore fruit in cities across the country, including the 

creation of settlement houses for immigrants, use of school properties for childrenôs play, and 

the creation of large numbers of playgrounds and parks. By the early years of the 20th 

century, planners like Frederick Law Olmsted, Jr, and John Nolen were beginning to think of 

the city as a complex of interrelated systems, with larger parks and outlying reservations, 

small playgrounds planned as adjuncts to schools, and neighborhood parks and larger 

playgrounds distributed throughout the city (Scott, 1969). The idea of greenspace as a system 

had taken root. 

In 1868 Buffalo, N.Y. became the first city in the U.S. to build a planned park system. 

By the turn of the 20th century, Boston was leading the movement towards metropolitan 

systems and served as inspiration for other cities across the country, from Baltimore and 

Philadelphia in the East to Minneapolis and Cleveland in the Midwest, and Portland and 

Seattle in the West (Retzlaff, 2010). Many other cities followed suit with plans of their own 

for park systems, and efforts to define public open space standards began as early as 1901 

(Kellett & Rofe, 2009). In 1906 a report was unanimously adopted at the first meeting of the 

National Recreation and Park Association (NRPA) outlining the need and space requirements 
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for certain recreation facilities (Buechner, 1971). These standards were primarily based on a 

ratio of park land to population, along with quantities of certain features (such as 

playgrounds or sports fields) to be provided on a per-population basis (Penbrooke, 2007). 

They also prescribed the geographic distribution of land and features by allocating them to a 

set of park types and specifying the distance by which each type of park was to be spaced 

across the geography. These so-called ñNRPA Standards,ò as well as similar standards 

published by other organizations and agencies, were adopted and updated over the years until 

1995, when NRPA discontinued them and recommended instead that each community 

determine for itself the right number of acres using a demand-based model as explained by 

Mertes and Hall in their 1995 text (Chona et al., 2010). Chona et al. add that: 

 Nonetheless, the earlier standards remain widely referenced and used in 

practical park planning applications, especially when addressing the need for a 

standard that facilitates measurement of the distribution (in) equity across a 

large spatial extent (p. 235).  

 

The persistence of such standards is problematic. As Harrison et al. (1995) note, 

approaches to open space planning which are based on acreage or typology distribution tend 

to ñignore the question of site quality and its relationship with the sense of well-being people 

experience when seeing or visiting a natural siteò (p. 29). The repercussions of this are 

twofold. First, it may result in planning decisions that do not achieve the health-related goals 

for greenspace. Second, because the provision, design, and quality of greenspace can all be 

influenced by public policy (Sallis et al., 2012), failing to achieve the goals may reduce 
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support for greenspace and lead to poor decisions that further reduce its effectiveness, setting 

in motion a downward spiral.  

The sense of well-being that people experience in a park or other greenspace location 

is just one of many factors that play a role in the opinions they form on matters of greenspace 

allocation. Opinions, in turn, translate into public policy. As explained earlier, forming an 

opinion is a behavior that has consequences for how greenspace is allocated when that 

opinion is expressed in the public process, affecting what benefits of greenspace will be 

made available to the public, where these will occur, and who has access to them. These are 

matters of public health and welfare. Thus, the standards by which greenspace is allocated 

need to be aligned with perceptions of greenspace value. Understanding the cognitive process 

by which these perceptions form is necessary. 

Unfortunately, measurements of acreage and distribution (as measured by 

proximity) remain pervasive indicators by which access to greenspace is evaluated 

(Chona et al., 2010). This is due in part to the long history and quantitative nature of 

such measures. For example, a 1995 study by Harrison et al. includes a robust 

discussion on access distances and site sizes for natural greenspaces. It states that 

recommended distances and walking times were originally derived from ñone of the 

most comprehensive surveys ever undertaken of park use throughout Londonò (p. 16) 

completed in 1964. (However, no specific citation is given for the source of that 

information, and a review of the references section did not provide enough clues to 

find it.) Harrison et al. also note that the National Playing Fields Association (NPFA) 

conducted time and distance trials with children of different ages, ranging from four 
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to 14, using a representative sample of pedestrian routes in the late 1980ôs, but that no 

details of the trials were published. A more recent example is the Trust for Public 

Landôs ParkScoreÈ index, which it calls ñthe most comprehensive rating system ever 

developed to measure how well the 100 largest U.S. cities are meeting the need for 

parksò (Trust for Public Land, 2016). The index is based equally on three indicators, 

two of which--acreage and access--are measures of size and distribution:  

¶ Acreage - Median park size and park acres as a percent of city area 

¶ Facilities and Investment - Spending per resident and average per-capita 

provision of four key amenities: basketball hoops, dog parks, playgrounds, 

and recreation and senior centers 

¶ Access - Percentage of population living within a 10-minute walk of a 

public park along the public road network, uninterrupted by physical 

barriers 

Other studies have included the number of park sites available within a given 

proximity as a measure of park access, finding that some populations have access to 

more parks, while others have access to more park acreage (Boone et al., 2009). 

While useful for highlighting inequities, the focus of such studies on quantitative 

attributes rather than qualitative ones may be leaving out important considerations, 

such as site quality (Harrison et al., 1995). 

While standards for access based on quantity and distribution remain pervasive, the 

trend in recent decades is away from standards towards a ñbenefitsò or ñoutcome-basedò 

management approach in which ñboth the participant and non-participant (who also pays for 
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services, either through taxes, fees, or other methods) have become increasingly important to 

the satisfactory provision of park and recreation servicesò (Jamieson & Wolter, 2010, p. 1). 

Decisions have come to rely upon public input as well as objective measures to assess 

benefits and desired outcomes. This shift in philosophy has significant implications for 

greenspace planning because it makes public opinion a significant factor in greenspace 

allocation. While allocation of resources through a public process might seem well-aligned 

with the concept of greenspace as a democratic ideal, it could lead to inequities. Deliberative 

processes can favor elite classes or economic groups and are subject to manipulation by 

minority blocs who can veto the will of large majorities (De Souza Briggs, 2008; Fraser, 

1990). Regardless of who holds the power, the application of public process raises the 

impetus for a better understanding of how public opinion is formed and how it operates in 

relation to greenspace. Otherwise, decisions based on perceptions may not align with goals 

that are based on objective measures. In time, it may be difficult to reconcile the differences 

between perceived access, objective access, and goals or standards that are based on one, the 

other, or some combination of the two.  

This may already be occurring. Research on the quantity and spatial distribution of 

greenspace and relative access to it among different groups is common in the literature (e.g., 

Abercrombie et al., 2008; Barbosa et al., 2007; Boone et al., 2009; Chang & Liao, 2011; Cho 

& Choi, 2005; Chona & Wolch, 2010; Harrison et al., 1995; Nichols, 2001; Oh & Jeong, 

2007; Smale & McLaren, 2005; Smith & Floyd, 2013; Smoyer-Tomic et al., 2004; Talen, 

2010; Trust for Public Land, 2004; Wolch et al., 2005). A variety of tools and methods for 

conducting this research have been used, including audit tools to capture attributes of 
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greenspace parcels (Bedimo-Rung et al., 2006; Chona et al., 2007; Saelens et al., 2006; 

Kaczynski et al., 2012) and geographic information systems (GIS) to record, manage, and 

analyze the data (Brownson et al., 2009). While perceived access has been addressed in some 

studies (Andereck & Knopf, 2007; Bai et al., 2013; Lackey & Kaczynski, 2009; Payne et al., 

2002), most have focused on objective measures such as acreage and proximity or total 

number of parks or other features. The findings from such studies show that objective access 

to greenspace varies among different socio-economic strata, ethnicities, and geographies 

(Boone et al., 2009; Smith & Floyd, 2013). 

But accessibility should be thought of as a complex construct that incorporates 

perceptual, non-spatial dimensions including personal and social characteristics of 

individuals. Wang et al. (2013) postulate that accessibility and place use are not independent 

concepts, but rather interactive constructs. (They note, however, that accessibility does not 

equate with place use). Others agree that opinions and preferences of individuals are key 

considerations in measuring park accessibility and posit that these vary with social, racial, 

and economic differences (Smiley et al., 2016). Greenspace quality, including better park 

amenities, more and revitalized infrastructure, enhanced maintenance, and a safer 

environment may play a stronger role in perceived access than do the proximity and quantity 

of land (Smiley et al., 2016). In any case, research indicates that agreement between 

perceived and objective proximity to parks is generally poor (Lackey & Kaczynski, 2009; 

Wang, 2013). Thus, when citizens are asked to participate in the decision process for 

greenspace allocation, the actions they support are not likely to align with objective measures 

of proximity and availability, but will instead be based on some combination of quantitative 
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and qualitative factors that vary with socio-economic status, personal life experience, and 

other factors. If some constituencies are underrepresented in the decision process, the result 

will be that access-related decisions fail to address the preferences of certain groups (e.g., 

Smiley et al., 2016) and will not match up with objective measures of equity. This seems to 

have already occurred, as current research indicates that allocation policies for greenspace 

over the years have not resulted in a distribution that is equitable, raising questions of 

environmental justice and leading to criticisms of the allocation process and questions about 

how it might be improved. 

2.6 Shifts in Greenspace Allocation Procedures 

A major critique of the standards-based approach to allocating greenspace and 

managing it as a system is that the standards were never based on empirical evidence 

(Harrison et al., 1995; Kellett and Rofe, 2009; Moeller, 1965). However, the shift to a 

participatory model of allocation suffers from the disconnect between perceived and 

objective measurements of greenspace (Lackey & Kaczynski, 2009; Wang, 2013) and, as 

explained above, may lead to social inequities and a lack of support for greenspace where it 

may be needed.  

According to Crompton (1999), the dominant role of user groups in park agency 

operations in recent years has resulted in a shift from ñthe original rationale, which focused 

on meritorious social outcomes, to a more narrow notion that such services are provided 

because particular segments of the population want themò (Crompton, 1999, p. 1). Crompton 

states that while benefit-driven programs may lead to higher levels of satisfaction and attract 

increased numbers of participants to park agency programs, this may not be what is needed to 
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convince elected officials to budget monies for the support of greenspace. ñTo justify the 

allocation of additional resources, elected officials have to be convinced that park and 

recreation agencies deliver collective or ópublicô benefitsò (p. 2). But public benefits can be 

measured in a variety of ways that are not consistent with one another.  

Crompton said that greenspace needs to be positioned in the minds of elected officials 

and the general public relative to other services that are competitors for public tax dollars. 

Other services, such as utilities and public safety, rely heavily on objective measures of costs 

and benefits to justify the investment of tax dollars. But, Crompton (1999) notes, ñthe present 

position of park and recreation services that has existed in the minds of most stakeholders for 

several decades is that they are relatively discretionary, nonessential servicesò (p. 3).  

Does this mean that greenspace planners should return to a standards-based allocation 

process and rely less on public opinion? Not necessarily. As empirical evidence mounts for 

the objective benefits of exposure to greenspace, investment of public resources will continue 

to be influenced by politics and public opinion. Individual perceptions are the basis of public 

opinion. Individual preferences influence the views of how greenspace areas should be 

managed (Andereck & Knopf, 2007). Such preferences translate into agency policies and 

decisions. As Andereck and Knopf point out, ñcontinued research about the relationship 

between experiences and preferences will help recreation managers meet the needs of visitors 

and determine development policies in an appropriate and strategic mannerò (p. 59). This can 

help avoid conflicts between different constituencies as well as inconsistencies between 

expectations and outcomes. According to Seaman et al. (2010), in some contexts conflict-
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resolution efforts between potential users ñmay be as important as the provision of high 

quality infrastructure and greenspaceò (p. 8). 

2.7 Conclusions from the Literature Review 

Parks and other greenspace features have been implemented for nearly 200 years by 

government at various levels as a means of providing for public health and well-being. 

Recent empirical evidence linking greenspace to a range of beneficial health-related 

outcomes supports the wisdom of continuing this policy, but also emphasizes the importance 

of assuring that investments in public greenspace produce the intended results. Springgate 

(2008) identified six criteria for park success, stating that they should be (1) safe and secure, 

(2) well maintained, (3) well designed and constructed, (4) appropriately located, (5) socially 

relevant and, (6) physically accessible. 

Park use is another indicator of success, because it can be related to behaviors that are 

associated with beneficial health and well-being. Understanding the factors that motivate 

individuals to use greenspace can lead to greater park use and more effective design, 

planning, and provision of parks and other greenspace locations to achieve intended 

outcomes, and is a justification for the study presented here. 

At the same time, support for the sustained provision of greenspace in the urban 

environment depends upon public opinion and the perceptions that constituents form about 

the greenspace system in their community. Perceptions of greenspace do not always match 

objective measures, creating the dilemma of matching perceptions and expectations with 

objectives and outcomes. Understanding what factors affect the opinions of greenspace that 

are formed by constituents can help planners align the provision of greenspace with both 
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expectations and behaviors to assure that it is both well-used and well-loved, and is another 

justification for the present study. 

Figure 2.2 Diagram of sources referenced in the literature review. Only topics for which the 

source was cited are marked. Each source may have discussed other topics as well. 

Reference Benefits/Purpose of GS
Allocation & Distribution of GS 

(Access)

Characteristics of  GS Related to 

Outcomes

Human Perceptions/Response 

to GS

Use of GS and Factors that 

Affect Use

Abercrombie et al. (2008)

ALR (2010)

Amati & Taylor (2010)

Ambrey & Fleming (2013)

Andereck & Knopf (2007)

Bai et al. (2013)

Barbosa et al. (2007)

Bates & Santerre (2001)

Bedimo-Rung (2005)

Bedimo-Rung et al. (2006)

Bedimo-Rung, Mowen & Cohen (2005)

Boone et al. (2009)

Brownson et al. (2009)

Buechner (1971)

Chang & Liao (2011)

Cho & Choi (2005)

Chona & Wolch (2010)

Chona et al. (2007)

Cohen et al. (2010)

Cohen et al. (2013)

Cohen et al. (2015)

Cohen et al. (2016)

Cohen et al. (2016)

Crompton (1999)

Crompton (2007)

Diffey (2011)

Dills et al. (2012)

Dinnie et al. (2013)

Giles-Corti et al. (2005)

Godbey (2009)

Gold (1977)

Harrison et al. (1995)

Hofmann et al. (2012)

Jamieson & Wolter (2010)

Joh et al. (2009)

Kaczynski et al. (2012)

Kaczynski et al. (2014)

Kaczynski et al. (2016)

Kaplan (1995)

Kearney & Merrill (2011)

Kellett & Rofe (2009)

Lackey & Kaczynski (2009)

Lellett & Rofe (2009)

Lo & Jim (2010)

McCormack et al. (2010)

McKenzie (2009)

Moeller (1965)

Moisechick (2010)

Nichols (2001)

Oh & Jeong (2007)

Payne et al. (2002)

Penbrooke (2007)

Saelens et al. (2006)

Sallis & Spoon (2015)

Sallis (2006)

Sallis (2009)

Sallis et al. (2006)

Sallis et al. (2012)

Schultz et al. (2016)

Scott (1969)

Seaman et al. (2010)

Shanahan et al. (2016)

Shores & West (2009)

Smale & McLaren (2005)

Smiley et al. (2016)

Smith & Floyd (2013)

Smoyer-Tomic et al. (2004)

Talen (2010)

TPL (2010)

Tveit & Sang (2014)

Wang, Mateo-Babiano & Brown (2013)

Wolch et al. (2005)
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CHAPTER 3: CONCEPTUAL FRAMEWORK AND RESEARCH 

QUESTIONS 

This dissertation is positioned in the realm of environmental psychology. The study 

presented here (also referred to as ñthis studyò) applied two theories towards understanding 

interactions between people and the greenspace (GS) system around their place of residence. 

This chapter explains the theories and how they can be used to test a set of hypotheses about 

the relationship between GS characteristics and human behaviors. Specific variables derived 

from a park environment classification scheme and supported by the literature were identified 

for use in testing the hypotheses. 

 The first theory, the Social Ecological Model, lies on the behaviorist side of 

psychology, which concerns itself with observable, measurable actions that occur outside the 

mind as a result of stimuli within the environment. The behaviorist view focuses on 

observable phenomena rather than consciousness. Espoused by J. B. Watson in the 1920s and 

elaborated on by B. F. Skinner in the decades that followed, it supplanted earlier notions that 

most human behavior could be accounted for by heredity alone (Hupp, Reitman & Jewell, 

2008). In the mid-20th century the paradigm shifted again, from a focus on behavior to a 

focus on cognition (Bargh & Ferguson, 2000; Luszczynska & Schwarzer, 2005). More 

recently, the two theories have merged to produce a complex combination of approaches to 

psychology known today as cognitive behavioral theory (CBT). CBT is based on the key 

proposition that environment, overt behavior (outside the mind), and covert behavior (inside 

the mind) influence each other (Hupp, Reitman & Jewell, 2008). Stated differently, 

environment, actions, and thoughts are all related to one another. CBT and the theories that 
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underlie it are used in this dissertation to examine the cognitive process that occurs when an 

individual is asked to judge the adequacy of a greenspace system and the behavioral response 

to greenspace as expressed by visiting a park. 

The other theory, Affordance Theory, deals with the relationship between humans 

and the environment in terms of what it offers, provides, or furnishes to them (Gibson, 1979). 

It is used in this study to suggest explanations of opinions and behaviors related to the 

greenspace environment. 

3.1 The Social Ecological Model 

 The social ecological model is based on the theory that individual behaviors are 

associated with the interaction of a person and their environment. It has been used in recent 

studies to associate beneficial activities, such as physical activity, with the provision of parks 

and other GS features in the environment (Sallis et al., 2006). Based on Bronfenbrennerôs 

(1994) concept of socially organized subsystems that support and guide human growth, the 

ecological model states that the environment influences behavior at multiple levels, from 

individual and social factors to institutional, community, built environment, and policy 

factors (Sallis et al., 2012). GS operates at the level of the built environment in the ecological 

model, as illustrated in Figure 3-2. Simultaneously, characteristics of the individual, their 

household, and the neighborhood operate at the individual and social/cultural environment 

levels.  
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Figure 3.1 The Ecological Model. Adapted from Sallis et al. (2012), p. 730 

 

The ecological model has roots in several disciplines dating back more than a century 

(McLaren & Hawe, 2004). It rests on ñan evolutionary adaptive view of human beings in 

continuous transaction with the environment with the person and the environment 

continuously changing and accommodating one anotherò (Brower, 1988, p. 412). It assumes 
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that most of a personôs life is driven not by conscious intentions and deliberate choices but by 

mental processes put into motion directly by features of the environment (Bargh and 

Chartrand, 1999). Environment is defined within the model in the broadest sense of the word, 

to include physical, social, cultural, and historical aspects of context as well as attributes and 

behaviors of persons (McLaren & Hawe, 2004). At the same time, the environment is 

uniquely defined for each individual. ñAccording to the ecological model, the niche is 

defined more technically as that portion of the environment with which the individual has 

contact and upon which he or she is interdependentò (Brower, 1988, p. 412). Because of their 

focus on context, ecological models are suited to the study of behavior in natural (non-

experimental) circumstances (McLaren & Hawe, 2004). In studying the effects of 

greenspace, experimental circumstances are difficult to create, so ecological models offer an 

important alternative. 

Ecological influences operate at multiple levels (Sallis et al., 2006). Within each level 

(or domain) are behavior settings where behavior occurs. Behavior settings, as conceived by 

Barker (1968) occur at the interface between standing patterns of behavior, such as a 

basketball game or piano lesson, and the milieu, or environment, in which the behavior is 

happening. The milieu is considered to be circumjacent to the behavior, meaning it surrounds 

and encloses the behavior, and synomorphic in that it reflects a relationship between the 

behavior and the milieuðthe things that happen within it. Thus, a behavior setting has both 

structural and dynamic attributes. 

The built environment forms one level of the ecological model, within which 

greenspace provides behavior settings. Sallis et al. (2006) said that it is useful to consider 
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both access to and specific characteristics of behavior settings when predicting behaviors. 

My study looked at the system of parks, trails, and other greenspaces that surround an 

individualôs home as a behavior setting and considered access and specific characteristics of 

that system. Characteristics of the individual, household, and neighborhood were included in 

the study as controls. 

 Ecological models are well suited for studying activity done in specific places as well 

as the characteristics of those places that facilitate or hinder activity (Sallis et al., 2006). In 

the study presented in this dissertation, the behaviors of interest are (a) the opinions formed 

about GS, and (b) visits to GS. The aim of the study was to predict how the characteristics of 

the environment affect such behaviors. 

3.2 The Concept of Affordance 

The study presented here (referred to in this dissertation as ñthis studyò) presumed 

that behaviors are affected by perceptions of the surrounding environment and that what one 

perceives is affected by ñwhat the environment affords -- that is, its affordancesò (Heft, 

2010). Heft defined affordances as ñrelational properties of the environment taken with 

reference to a specific individualò (p. 17). Heft said that affordance is ña specifiable property 

of the environment taken relative to a personò (p. 19). ñAffordances are properties of the 

environment that are both objectively real and psychologically significantò (p. 190). Heft 

noted that a single place is ñnot fully the same place for each user groupò (p. 25) and stated 

that an affordance analysis of a landscape requires that we ñidentify the potential affordance 

properties of environments from the standpoint of prospective users of those settingsò (p. 20). 
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 According to Heft, affordance theory has been used in a variety of studies since its 

introduction by Gibson in 1979. Combining affordance theory with the ecological model in 

this study helped to explain how environmental attributes are associated with cognitive and 

behavioral responses. As used here, the concept of affordance suggested that different 

individuals may form different opinions of the same environment because they perceive 

different affordances from it. Examining variations in how individuals respond to specific 

characteristics of greenspace provided a better understanding of the ways in which attributes 

of a greenspace system are perceived as affordances. 

3.3 Conceptual Framework 

The conceptual framework for this study draws from a park environment scheme 

proposed by Bedimo-Rung et al. in 2005 (Figure 3.3) to describe the antecedents/correlates 

of park use as well as the relationships between park benefits, park use, and physical activity 

(Bedimo-Rung et al., 2005).  The framework was applied to suggest correlates of park use 

but also by extension correlates for judgments, or opinions, formed about GS environments. 

The rationale for this is supported by Sammutôs (2013) description of cognitive judgment as 

an evaluative expression and by the idea that people may place value on parks ñeven when 

they do not use themò (Bedimo-Rung et al., 2005, p. 161). For example, to some people the 

presence of parks is important even if they do not use the parks. This suggests that the 

correlates identified by Bedimo-Rung et al. could apply to opinions as well as park use and 

other behaviors.  

The Bedimo-Rung framework includes six conceptual areas (features, condition, 

access, aesthetics, safety, and policies) that operate through four geographic areas (activity 
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areas, supporting areas, overall park, and surrounding neighborhood) to make up the set of 

park characteristics that affect behaviors related to parks. In the study presented here, a 

number of elements from both conceptual areas and geographic areas were investigated for 

their relationship to cognitive and behavioral responses to the GS environment.  

 

 

 

Figure 3.2 Bedimo-Rung Framework. Adapted from Bedimo-Rung, A.L., Mowen, A.J., and 

Cohen, D.A. (2005). 

 

 Figure 3.4 shows how several variables derived from the Bedimo-Rung conceptual 

framework were used in this study. Characteristics of GS (referred to as ñparksò in the 

Bedimo-Rung Framework) were measured within the nearby area of an individualôs home 

and analyzed for their relationship to behaviors, including the judged adequacy of parks and 

visits to parks. Elements of the Bedimo-Rung framework that were represented in this study 

included features (as indicated by size, quantity, and quality of GS as well as the number of 

 

Conceptual 
Areas 
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componentsðas defined in Section 1.5 and listed in Appendix E--within it), condition 

(including functionality, comfort, convenience, design and ambience), access (as indicated 

by quantity and proximity) and aesthetics (as indicated by design and ambience). 

Characteristics were objectively measured within all four of the geographic areas shown in 

the Bedimo-Rung framework and compared to behaviors of subjects to measure correlations. 

The elements of safety and policies were not directly reflected as variables, although they 

have an influence and interrelationship with the ones that are. A characteristic of the Bedimo-

Rung framework is that the conceptual and geographic areas are not discrete and may overlap 

with one another. 

  

 

 

 

 

Figure 3.3 Greenspace characteristics and human behaviors. 

Control Variables: 
¶ Age 

¶ Gender 

¶ Ethnicity 

¶ Household Size & Income 

¶ Etc. 
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3.4 Hypothesis and Research Questions  

This study aimed to understand more fully the relationship between selected 

characteristics of the GS environment and two human behaviors. The hypothesis was that 

characteristics of GS within the physical environment near a residence influence the covert 

and overt behaviors of the residents living there and that indicators or ñcuesò from the GS 

environment can be used to understand and predict those behaviors. Characteristics of the 

residents and their neighborhood were included as control variables. This research tested this 

hypothesis by answering the following research questions: 

 

Research Question 1 (RQ1) - What is the nature of the relationship between physical 

greenspace characteristics and residents opinions on the adequacy of public 

greenspace systems? 

 

The question was examined by testing the following sub-hypotheses: 

1) Distance to the nearest greenspace is related to an individualôs opinion of 

adequacy of the GS system. 

2) Size of the nearest greenspace is related to an individualôs opinion of adequacy of 

the GS system. 

3) Total number of greenspaces in the vicinity of home is related to an individualôs 

opinion of adequacy of the GS system. 

4) Number of greenspace features contained within the proximal area is related to an 

individualôs opinion of adequacy of the GS system. 
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5) Park quality of the nearest greenspace is related to an individualôs opinion of the 

adequacy of the GS system. 

 

Research Question 2 (RQ2) - What is the nature of the relationship between physical 

greenspace characteristics and residents frequency of use of public greenspace 

systems? 

 

The question was examined by testing the following sub-hypotheses: 

1) Distance to the nearest greenspace is related to number/frequency of park visits. 

2) Size of the nearest greenspace is related to number/frequency of park visits. 

3) Total number of greenspaces in the vicinity of home is related to 

number/frequency of park visits. 

4) Number of greenspace features contained within the proximal area is related to 

number/frequency of park visits. 

5) Park quality of the nearest greenspace is related to number/frequency of park 

visits. 
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CHAPTER 4: METHODOLOGY  

4.1 Research Strategy/Design 

Creswell (2009) described three types of research design: qualitative, quantitative, 

and mixed (p. 3). The study presented here was quantitative, which Creswell located within 

the postpositive world view or paradigm, defining it as ña means for testing objective theories 

examining the relationship among variablesò (p. 4). In this study, the objective theory that 

variables for the greenspace system within a defined proximity of an individualôs place of 

residence are related to opinions and use of greenspace was tested. A cross-sectional 

approach examined correlations through the use of statistical regression models.  

 Correlational research is suited to this study because it allows for investigations 

within the naturally occurring environment to analyze relationships among variables (Groat 

& Wang, 2002). In correlational research, statistical analysis of measured variables can be 

used to explain or predict naturally occurring patterns. However, it cannot be used to 

establish causality. Thus, while the research presented here may allow for the prediction of 

associations of variables with certain outcomes, it cannot establish variables as the cause of 

the outcomes (Ibid). 

Surveys are a data collection tactic frequently used in correlation research (Groat & 

Wang, 2002). Surveys were used along with a geographic information system (GIS) and 

direct observation for this study. Groves (2006) noted that surveys are frequently used by 

policy makers to document human thought and behavior which, according to Marans (2003), 

is used to inform policy and planning decisions. The availability of such surveys provided a 

source of secondary data for this study. The data were used, as proposed by Heath et al. 
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(2009), to form the primary focus of a new study. It also allowed for greater volumes of data 

to be collected with fewer resources and for analyses to be carried out with higher power, as 

noted by Rabinovich and Cheon (2011). Church (2001) confirmed that secondary data 

analysis can be based on the original data if these are available. In the study presented here, 

all of the necessary original data were available, and secondary analysis--answering new 

questions with data collected for other purposes (Glass, 1976)--was performed using it. 

Surveys were used in this study to collect thoughts (opinions) and behaviors (visits to parks) 

related to greenspace--along with personal and household data--from a random selection of 

adult residents within each of four study areas. 

Geographic Information Systems (GIS) software (ArcMap 10.2) and direct 

observation with an environmental audit tool (GRASP®-IT) were used to obtain measures of 

environmental characteristics of the greenspace system within each of the four study areas, 

which were aggregated to form a single dataset. This was done to make the study 

representative of a wider geography and to assure adequate frequencies of data across the 

reported ranges for all variables. 

The dependent variables examined in this study were (a) an individualôs opinion of 

the degree to which the greenspace system in their community meets their needs, and (b) the 

frequency of visits made to a park from the individualôs household. The independent 

variables were characteristics of the public greenspace derived from a proximate area around 

the individualôs place of residence, described in detail in Section 4.5.2. Characteristics of the 

individual, their household, and the area around their residence, as described in Section 4.5.1, 

were used as control variables.  
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Table 4.1 presents a list of the data types, sources and other information for all data 

used in the study. The data are explained in detail in later sections of this chapter. 

 

Table 4.1 Data sources. 

 

4.2 Study Area 

The selection process for study locations began with a set of parks and recreation 

master planning projects for which secondary data were available from the archives of my 

Data Type Source Measure DV IV CV

Age of participant Ratio Survey Years x

Children at home Ordinal Survey Present/Absent x

Degree of needs met Ordinal Survey High/Low x

Design & Ambience (D&A) of nearest GS Ordinal GRASP® Likert 1-3 x

Distance to nearest greenspace Ratio GIS Miles x

Gender Nominal Survey Male/Female x

GRASP® score of nearest GS Ratio GRASP® Composite index x

GRASP® Walk Value Ratio GRASP® Composite index x

Greenspace locations Ratio GIS Discrete place names x

Importance of parks Ordinal Survey Likert 1-5 x

Income (household) Ordinal Survey Dollars per year x

Location Nominal Survey Jurisdiction x

NonWhite_White Nominal Survey Race x

Population density Ratio Esri (GIS) Persons per sq. mile x

Size of nearest greenspace Ratio GIS Acres x

Total components Ratio GIS # of components x

Total GRASP® Value Ratio GRASP® Composite index x

Total greenspace Ratio GIS Acres x

Total over 55 in the home Ratio Survey # of people x

Total people in the home Ratio Survey # of people x

Visits to parks in previous 12 months Ratio Survey # of Visits x x

Years in the community Ratio Survey # of years x

Purpose
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private practice firm. The firm had obtained and produced the data as part of projects on 

which I participated. These projects represented more than 90 communities in 23 states 

across the continental U.S. From these, a list was developed containing only projects for 

which the following were available: (a) complete archived raw data from public surveys that 

contained the variables of interest and (b) GIS files containing inventories of the greenspace 

system as it existed at the time the surveys were conducted.  

This new list contained 15 locations (Table 4.2), which were reviewed more closely 

to select only those that had data available that met these conditions: (a) the surveys used 

random sampling, (b) the survey questionnaires included a particular question about how 

well needs for parks were met that will be explained below, and (c) the residential addresses 

of the respondents were included and could be matched with the responses. A final review 

was made to select those projects which took place within two years of 2010, as this would 

align with the timing of the national decennial census and allow for data from this study to be 

compared with census data and provide additional context for the interpretation of findings. 

This ñsieveò process resulted in the four locations that were used for this study. 

Because the four selected communities are located in three different states-- 

Oklahoma, Maryland, and North Carolina--they represent a range of geographies, 

demographics, and other conditions as indicated in Table 4.3. Two of them, Cary, NC and 

Tulsa, OK are municipalities. The other two--Montgomery and Prince Georgeôs, Maryland--

are counties. Thus, they represent a range of agencies, jurisdictions, and policies towards 

greenspace management. 
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Table 4.2 Potential study locations. 

 

4.2.1 Study area locations.  

The four study locations represented in the final selection are two cities and two 

counties: (1) Cary, North Carolina, (2) Montgomery County, Maryland, (3) Prince Georgeôs 

County, Maryland, and (4) Tulsa, Oklahoma (Figure 4.1). These locations cover a range of 

demographic and greenspace conditions. Together these communities represent a population 

of 2,320,089 people and a combined study area of 1,260 square miles. However, they are not 

intended to be a representative sample of all communities with greenspace systems 

throughout the U.S. or a particular portion of it. 

Location Full Data Partial Data

Bloomington, IA x

Cary, NC x

Clackamas County, OR x

Coachella Valley, CA x

Corvallis, OR x

Denver, CO x

District of Columbia x

Keene, NH x

Lakewood, CO x

Montgomery County, MD x

Prince George's County, MD x

South Bend, IN x

Spokane, WA x

Tualatin, OR x

Tulsa, OK x

Available Data
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Figure 4.1 Study locations. 

 

Cary, NC is a community of approximately 135,000 with a system of parks and  

greenways built according to many of the standards-based allocation procedures that were 

discussed earlier in Section 2.5.3. Caryôs park system is the result of urban growth that has 

occurred in the latter part of the 20th and early part of the 21st century, while adhering to the 

planning models of the time. Cary currently has a land dedication requirement of 1/35th acre 

(or a cash equivalent) per each new single family dwelling unit for the purposes of providing 

parks (Town of Cary (A), 2016). Developments containing less than four units are exempt 

from the requirement. The Town of Cary Parks, Recreation and Cultural Resources 

Department is a nationally accredited agency with 82 miles of greenways and over 2,600 

acres of parks (Town of Cary (B), 2016). Median household income in 2010 was $90,250. In 

2010, 68.9% of residents were considered to be White alone, not Hispanic or Latino, while 

19.8% of the population 2010-2014 was foreign-born (U.S. Census Bureau, 2016). Cary can 

be generalized for the purposes of this study as representing a relatively new, affluent, and 




























































































































































































































































































































































































































