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1 ABSTRACT 

Green infrastructure that supports physical activity integrates infrastructure such as parks, 
sidewalks, trails, bikeways, and street trees with water management areas, wildlife habitat areas, 
urban agriculture, utility rights of way, riparian corridors, and vacant lands. Multiple and concurrent 
uses in multifunctional landscapes often lack a holistic approach in planning. Differences in 
disciplinary perspectives and agency silos may limit boundaries for a more interdisciplinary 
framework to support physical activity. This paper examines the opportunities and limitations to an 
interdisciplinary approach to green infrastructure. Methods include 1) evaluation of operational 
definitions of green infrastructure from disciplinary perspectives, and 2) semi-structured interviews 
(n=44) with design professionals, agency personnel, and developers participating in the regulatory 
process in four US cities known for green infrastructure initiatives (Austin, TX; Denver, CO; 
Louisville, KY; and Portland, OR). Emergent patterns from analysis were compared among cities. 
Findings suggest a high awareness level of green infrastructure among respondents, yet 
descriptions and definitions of green infrastructure are multiple and varied depending upon 
disciplinary interests and responsibilities. Different municipal agencies prioritize particular aspects 
of green infrastructure over others. Interviewee responses reflect the distinction between agencies 
that manage land and those who do not with respect to green infrastructure planning and 
implementation. Respondents make a positive association between green infrastructure and 
physical activity as contributing to safe places where people can recreate. This research highlights 
the need to develop common terms and an interdisciplinary framework toward a holistic approach 
to green infrastructure that supports physical activity. 

1.1 Keywords 
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2 INTRODUCTION

Green infrastructure has emerged as a topic of significant interest in research and practice for its 
potential to address sustainable urban planning and design for ecological and human health. One of the 
benefits of green infrastructure (GI) lies in its application to a broad range of benefits (Mell 2009), including 
affordances for human physical activity. GI in support of physical activity combines public infrastructure 
components such as parks, sidewalks, trails, bikeways, utility rights of way and street trees on lands that 
concurrently provide for stormwater management, wildlife habitat, urban agriculture and riparian corridors. 
Multiple uses in shared space lack a holistic approach to planning and land management (Lovell and Taylor, 
2013; Young and McPherson, 2013). Differing interests competing for land resources compound the critical 
shortage of public open space, often resulting in interrupted ecological patterns and processes, fragmenting 
urban open space, and adversely impacting urban ecosystems (Benedict and McMahon, 2006; 2002). In 
today’s human-dominated ecosystems, there is a challenge for multifunctional green space to support 
healthy environments that promote physical activity. 

The synthesis of concepts into a holistic approach for landscape planning has advanced a GI 
agenda that commands an interdisciplinary approach. With origins in landscape ecology (Forman, 2002), 
GI has evolved as a multifunctional solution to support sustainable planning through collaborative 
partnerships at both municipal and project levels (Johnson et al., 2019). Rather than reliance on a single 
discipline, expertise from landscape architects, engineers, planners, ecologists, public health professionals, 
among others, contributes toward sustainable project solutions. In practice, functional landscape 
performance strategies incorporate improving water quality and accommodating treatment of stormwater 
runoff, affordances for physical activity, planning and policy development for land conservation, design and 
implementation of elements for climate mitigation, and provisions in support of wildlife habitat, among 
others. Calls to action for a multifaceted approach range from research to explore human health benefits 
of urban green space (Eisenmann et al., 2019), involvement of multiple disciplines to establish a common 
understanding of nature-based solutions (Nesshöver et al., 2017), integrating ecologists on design teams 
addressing urban green infrastructure (Felson et al., 2013), to the need for interdisciplinary continuing 
education for green infrastructure practitioners (Johnson et al., 2019). A demand for interdisciplinarity 
notwithstanding, disciplinary perspectives and agency silos may limit the potential for a more 
interdisciplinary framework (Botchwey and Trowbridge, 2011; Coutts and Hahn, 2015) in the planning 
design of such areas in support of physical activity.  Furthermore, the lack of a common definition may work 
to conflate the concept.  

In this paper, I examine opportunities and limitations to an interdisciplinary approach to green 
infrastructure in a twofold approach. First, I examine GI concepts by comparing operational definitions from 
particular professional and disciplinary perspectives. Then I evaluate the results from individual 
perspectives of GI gathered in semi-structured interviews (n=44) with participants involved in various 
phases of project development. Interviews were conducted with design professionals, agency personnel 
and developers participating in the regulatory process at the project and municipal scale in four US cities 
known for green infrastructure initiatives–Austin, TX; Denver, CO; Louisville, KY; and Portland, OR.  

I begin with a review of key constructs from green infrastructure literature, followed by the 
association of GI and physical activity. I then describe qualitative methods employed in the study. Findings 
provide a discussion of emergent patterns among the definitions contained in the body of literature and 
interviews, pinpointing varied and multiple descriptions and priorities discovered related to perceptions of 
GI. This study probes GI perceptions to better understand the common foundations needed for successful 
collaboration among different disciplines and professional interests. I conclude with recommendations in 
support of an interdisciplinary approach to green infrastructure.  

2.1  Evolution of green infrastructure concepts 

Sandström (2002) introduced the term ‘green infrastructure’ in his evaluation of urban greening in 
Sweden, yet the operationalization of the term in the United States dates back to the late nineteenth century. 
The work of landscape architect Frederick Law Olmsted provides salient examples in projects such as 
Boston’s Fens and Riverway, and Central Park in New York (Little, 1990; Rybczynski, 1999). Built on a site 
of tidal flats that was impacted by sewage and industrial effluent, the Fens and Riverway project formed a 
multi-functional landscape system in its construction of a wetland, interceptor sewer, parkway and streetcar 
line (Spirn, 2002). The system accommodated the movement of people, flow of water, flood prevention and 
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waste removal (38). Olmsted recognized the detriment to both physical and mental health in the artificial 
context of the urban environment. His organizing framework connected both cultural and ecological 
components of the community.  

The integrative nature of green infrastructure invites multiple interpretations of its concepts. An 
appeal to a wide range of academic disciplines and practitioners offers a human-based approach to 
landscape planning and design, emanating from foundations in landscape ecology (Roe and Mell, 2013, p. 
670). Concepts have been associated with sustainability in terms of the social, ecological, and economic 
benefits of urban green space (Tzoulas et al., 2007; Pauleit et al., 2011). Urban form and aesthetics of 
green infrastructure contribute to the image of a city and its quality of life (Pauleit et al., 2011; Lynch, 1981). 
Green space has been linked to human health for its positive influence toward psychosocial and physical 
well-being (Tzoulas et al., 2007; Young et al., 2014; Austin, 2014). As interest increases among disciplines 
to describe characteristics of green infrastructure for research and practice, understanding of disciplinary 
perspectives and perceived differences in application is needed to foster collaboration for effective solutions 
that promote ecological health and human wellness. 

From a regulatory standpoint, water quality improvement mandates emanating from the Clean 
Water Act (CWA, 1972 and as amended) continues to drive infrastructure projects in the United States, 
greatly influencing land use decisions by prompting implementation of green solutions for stormwater 
management. Prior to CWA and its requirements, stormwater was considered disposable waste (Forman, 
2002). Federal mandates provided the motivation to reconceptulize stormwater as “a resource to be 
managed, treated, and distributed for re-use where feasible” (86).  Administered by the Environmental 
Protection Agency (EPA), requirements for green infrastructure processes and permits have had a 
significant impact on how green infrastructure is conceptualized, implemented and maintained. EPA 
employs the definition from CWA Section 502, as "...the range of measures that use plant or soil systems, 
permeable pavement or other permeable surfaces or substrates, stormwater harvest and reuse, or 
landscaping to store, infiltrate, or evapotranspirate stormwater and reduce flows to sewer systems or to 
surface waters” (EPA, 2019).  From a stormwater management perspective, this legislation effectively 
elevated GI green infrastructure equal to conventional gray infrastructure (Wright, 2011). As cities adopt 
programs to address stormwater attenuation, water quality, and climate conditions, finite definitions may 
limit the capacity for multifunctional applications.  

GI exists as both object and process. Benedict and McMahon (2006) outlined GI as an 
“interconnected network (GI as object) for green space that conserves natural ecosystem values and 
function and provides associated benefits to human populations”. In response to degradation of resources 
from conventional land development practices, a more holistic approach envisions a process to establish a 
balance between an ecological approach to development and conservation of natural resources. Such a 
framework aligns with municipal goals of working toward a sustainable, healthy city.  

2.2 Linking green Infrastructure and human health

Austin (2014) focused on a thematic relationship between ecosystem and human health, 
developing a GI model composed of the interaction of three systems: ecosystem services, ecosystem 
health and human physical and psychological health. Classified in four groups, ecosystem services include 
provisioning services that combine with built, human and social capital to produce benefits such as food, 
water, timber, or other material or energy benefits; regulating services such as flood control, water 
purification, pest and climate control; cultural services that combine capital to provide recreation, aesthetic, 
or other cultural benefits; and supporting services that indirectly affect human well-being such as habitat for 
animals, soil formation, and carbon fixation (MEA, 2005; Costanza et al., 2011; Constanza et al., 1997). 
Austin’s perspective aligns with that of previous GI interpretations in its inclusion of components as system, 
ignoring isolated site scale elements. The expansion of GI concepts to incorporate representations of nature 
that intend to “restore and replicate” natural conditions prior to those of human manipulation (Coutts, 2016) 
further shifts the focus to positive health effects of nature in an urban environment and for opportunities to 
optimize the multifunctionality of ecological infrastructure. Multifunctionality contrasts with that of 
sustainability in its goal to consider ecological function, production and cultural roles on the same site (Lovell 
and Johnson, 2009), and its use of an ecosystem framework for planning to understand the landscape at 
multiple scales (Spirn, 1985). GI provides several health benefits in multifunctional landscapes–affordances 
for physical activity, mental wellbeing, mitigating noise and air pollution and addressing health risks 
associated with climate change (Scott et al., 2019). The ecosystem services and societal needs in 
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multifunctional landscapes operationalize both the concept and process for GI and its compatibility with 
physical activity.

2.3 Compatibility of physical activity and green infrastructure   

Rather than a single purpose infrastructure of consumption, GI that supports physical activity often 
occurs in multifunctional landscapes. Physical activity refers to any bodily movement that results in the 
burning of calories (Casperson et al., 1985). Empirical studies associate physical activity and the built 
environment (Sallis et al., 2006). Policies, programs, and initiatives have been guided by the development 
of a National Physical Activity Plan in 2010 and as updated in 2016 (Roetert and Pate, 2019). Studies 
relating GI and physical activity reflected a positive relationship (77.55%) between green environments and 
increased levels of physical activity (Coutts and Hahn, 2015). Criteria for physical activity goal attainment 
fall within two categories: moderate intensity, such as walking or gardening, or vigorous–as in running or 
cycling. The Centers for Disease Control and Prevention (CDC) outlined types of physical activity 
recommended on a weekly basis to improve health in its Physical Activity Guidelines for Americans (US 
Department of Health and Human Services, 2018). Muscle strengthening, bone strengthening and aerobic 
activity recommendations offer a variety of ways in which to meet goals for improved health.  

The configuration and connectivity of green infrastructure as a system of hubs, links and sites lend 
itself to a suitable environment for physical activity. The hubs serve as an anchor for the network, providing 
space for different types of natural processes, as well as an origin or destination for wildlife (Williamson, 
2003). Links are corridors that provide connections between the hubs, connecting existing parks and 
preserves. River corridors may provide opportunities for recreation while maintaining a corridor for migration 
of wildlife. Sites are typically smaller in size than hubs, and may not have a direct connection to a larger
overall system. The land uses and ecological functions of the hubs and links identify the level of human 
interaction appropriate for physical activity. Preserved lands and conservation corridors experience less 
human interaction, with recycled lands higher levels of human interaction. Areas generally targeted for 
engaging people in physical activity include parks and open space areas, and landscape linkages. Such 
linkages may include cultural and historic resource areas, streetscapes and recreational trails. This general 
concept of compatibility and occurrence is illustrated in Figure 1. In this network approach, multiple uses 
can be operationalized where compatible.

Figure 1. Representative compatibility of green infrastructure and physical activity
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2.4  Interdisciplinary approach 
 
With multiple disciplines gaining interest in research, the growing body of GI literature offers 

perspectives from differing vantage points. The majority of built projects completed in professional practice 
involve either parallel multidisciplinary or integrative interdisciplinary efforts. Levels of integration ascend 
from disciplinary (project in a single discipline), to multidisciplinary (project with multiple disciplinary goals), 
or interdisciplinary (project with several disciplines, working across boundaries with a common goal (Tress 
et al., 2006). One of the challenges in GI research stems from a lack of common understanding of terms 
used, and principles applied (Bryan et al., 2011). Integrative tactics may work to further GI in theory and 
practice. Current thinking on interdisciplinarity in GI must address two challenges to engage an advanced 
approach. The first involves the evolution of physical infrastructure as a holistic concept in terms of design, 
implementation, operations and maintenance (Grabowski et al., 2017). Additionally, political aspects of 
infrastructure must be acknowledged to minimize a “silo-based decision-making processes around single 
systems” (2). Combining multiple GI functions and activities requires an integrated approach. 
 Accommodating numerous dimensions and applications of GI demands expertise from multiple 
disciplines often in the same spatial area (Johnson et al., 2019). At a project scale, an urban park illustrates 
a case in point of the expertise and coordination required for successful implementation and functional 
operation of GI. Such efforts include: engineering in water quality improvement and stormwater 
management detention facilities and outfall to regional GI system, ecology in establishing wildlife habitat 
areas and determination of plant species for biofiltration of stormwater management areas, landscape 
architecture for design of recreation areas for physical activity and strategic placement of trees to provide 
shade for climate mitigation and human comfort. An interdisciplinary approach requires each project team 
member look beyond an individual specialty to integrate knowledge toward collective solutions that promote 
human health.  
 
3 METHODS 

 
Methods employed rely on two sources of data. The first involved collection of data relative to GI 

descriptions from current peer reviewed literature, and professional organizations incorporating green 
initiatives in policies and projects. Secondly, I conducted semi-structured interviews (n=44) with individuals 
from both private and public sectors, including personnel from local agencies and professional consulting 
firms between September 2013 and November 2014. The protocol consisted of questions relative to 
individual interpretation of GI, and its relationship to affordances for physical activity. The semi-structured 
format permitted the interview to stay focused yet allowed each participant to recount perceptions of GI 
based on project experiences. Participants were selected through a snowball sampling method (Morgan, 
2008). Early respondents acted as sources in recommending other potential participants in each of the 
cities in the study-Austin, TX; Denver, CO; Louisville, KY; and Portland, OR. Each city was selected based 
on its strong reputation for being ‘green’ from several perspectives, 1) U.S. and Canada Green Cities Index; 
2) American Fitness Index from American College of Sports Medicine–ranking the top 50 ‘fittest’ cities in 
the U.S. on an annual basis; 3) 25 Active Living by Design Partnerships (Brennan, et al., 2012)–an analysis 
of cross-sector multidisciplinary community partnerships funded through the Active Living by Design 
National Program; and 4) GI case studies (Rouse and Bunster-Osso, 2013) from the American Planning 
Association (APA) report on GI initiatives in U.S. cities. Participants in each city had worked on the same 
or similar multifunctional GI project(s) within subject jurisdiction. Interviews were conducted in person where 
feasible, or by phone and digitally recorded and transcribed. 

Interview transcripts were coded using predetermined keywords, to identify emergent patterns 
through a process of recursive abstraction.  Terms included green infrastructure, urban green space, 
ecological infrastructure, and physical activity. Table 1 provides a summary of the interview population. 
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Table 1. Summary of Interview Population 

Austin Denver Louisville Portland Total 

INTERVIEW SETTING 

Total formal interviews (no. of 
persons) 

14 13 9 8 44 

Interviews conducted in person, 
recorded 

13 9 8 3 33

Interviews conducted by phone, 
recorded 

0 4 1 5 10 

Interviews conducted in person, 
not recorded (by request from 
respondent) 

1 0 0 0 1 

LENGTH OF INTERVIEWS

30 - 60 minutes 5 4 2 2 13 

1 - 2 hours 9 9 7 6 31 

RESPONDENTS 

Respondents with municipal 
agency affiliations 

10 5 6 4 25 

Respondents with regional or 
county affiliations 

0 3 0 1 4 

Respondents working in 
professional consulting business 

3 6 0 3 12 

4 FINDINGS 

Findings suggest a high awareness of green infrastructure and its importance. Responses varied 
concerning the disciplinary interests and participant responsibilities. Multiple definitions appear in green 
infrastructure literature, generally aligned with disciplinary interests. Differences lie in four areas: scale, 
national and local planning cultures and needs, disciplinary perspectives and types of research questions 
posed and professional practice interests. Findings reflect general perceptions found in GI literature and 
national (US) organizations, followed by results from semi-structured interviews. General perceptions 
pertaining to municipal and project scales are then compared to those documented in the interviews to 
inform a better understand contributions valued in an interdisciplinary approach to GI. 

4.1.  General perceptions of GI 

Building on theoretical perspectives (Wright 2011), a synthesis of viewpoints links GI theory, policy, 
design and implementation (Table 2). Definitions highlight environmental and social issues particular to 
each source. Descriptive terms most cited include the concepts of scale, connectivity, multi-functionality 
and network. Aligning with disciplinary interests, planning sources focused on theoretical constructs (Ahern, 
2007), linking theory and policy (Kambites and Owen, 2006) and linking theory and practice (Benedict and 
McMahon, 2006). Accordingly, the Green Infrastructure Community of Practice–composed of more than 
fifty professional organizations, public agencies, corporations, consulting firms, non-profit groups and 
government agencies–reflects its advocacy of national conservation policies in its GI definition. Professional 
organization websites offered meanings consistent with its respective goals and policies. The American 
Society of Landscape Architects (ASLA) relates its description to design and implementation of GI. ASLA 
recognizes a hierarchy of spatial scales, citing “interconnected networks at a national or regional level.” 
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Such networks comprise a balance of conservation and working landscapes–park systems, wildlife 
corridors, water management areas. 

Table 2. Representative Definitions of Green Infrastructure 

Definition Source Focus
“Green infrastructure is an emerging planning 
and design concept that is principally 
structured by a hybrid hydrological/drainage 
network, complementing and linking relict 
green areas with built infrastructure that 
provides ecological functions.” 

(Ahern 2007, 267) Green infrastructure theory 

“Our nation’s natural life support system-an 
interconnected network of waterways, 
wetlands, woodlands, wildlife habitats, and 
other natural areas; greenways, parks and 
other conservation lands; working farms, 
ranches and forests; and wilderness and other 
spaces that support native species, maintain 
natural ecological processes, sustain air and 
water resources, and contribute the health and 
quality of life for America’s communities and 
people.” 

(Benedict and 
McMahon 2002, 12) 

Linking theory and policy: 
Balancing conservation and 
working landscapes 

“Green infrastructure is taken…to encompass 
connected networks of multifunctional, 
predominantly unbuilt, space that supports 
both ecological and social activities and 
processes.” 

(Kambites and Owen 
2006, 484)  

Linking theory and policy 

“Green infrastructure uses vegetation, soils 
and natural processes to manage water and 
create healthier urban environments.” 
Definition is subdivided into levels of 
applications for community (patchwork of areas 
for habitat and flood protection, improved air 
and water quality), and neighborhood 
(stormwater management systems that mimic 
nature by treating and storing water). 

Environmental 
Protection Agency 

Policy and Implementation: 
stormwater management, flood 
mitigation 

Strategically planned and managed networks 
of natural lands, working landscapes, and other 
open spaces that conserve ecosystem values 
and functions and provide associated benefits 
to human populations.

Green Infrastructure 
Community of 
Practice 

Policy and implementation: 
conservation 

"Green infrastructure can be considered 
a conceptual framework for understanding 
the "valuable services nature provides 
the human environment." At the national or 
regional level, interconnected networks of park 
systems and wildlife corridors preserve 
ecological function, manage water, provide 
wildlife habitat, and create a balance between 
built and natural environments. At the urban 
level, parks and urban forestry are central to 
reducing energy usage costs and creating 
clean, temperate air.” 

American Society of 
Landscape 
Architects 

Design and 
implementation 

“Green infrastructure (GI) is the network of 
green spaces that protects natural ecosystems 
and provides associated benefits, such as 
clean water and air, to communities. For these 
reasons, its protection should be a high priority 
for local governments.” 

American Planning 
Association 

Policy and 
planning 
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At a local or project level, parks and urban forestry work to improve air quality and reduce energy costs. 
The American Society of Civil Engineers (ASCE) website references the definition derived from 

Section 502 of the Clean Water Act (CWA). Similarly, the Environmental Protection Agency (EPA) relies on 
the CWA description, expanding it to include community and neighborhood scales. Concentration focuses 
on policy and implementation for stormwater management and flood mitigation. APA places its emphasis 
on a network of green spaces to protect natural ecosystems, while providing associated benefits of clean 
air and water. Recognizing GI importance across scales, APA targets the local government level in 
particular as a place to prioritize GI policies.  

Across professional and disciplinary constructs, general perceptions acknowledge GI as a multi-
faceted concept, emphasizing distinct elements at various scales, reflective of both ecological and social 
perspectives. Variations occur by disciplinary interest and areas of expertise in defining GI and describing 
its concepts.  

 

4.2 Interview results 
  

Participants generally expressed positive perceptions of GI in terms of its definitions, descriptions 
and interpretations, with a consensus that GI is a widely-held community value. In each city, interviewees 
recognized differences in levels of support and applications. Similar to differences in concepts described 
by professional organizations (Table 2) applications and approaches by discipline were also expressed.  
 Results reflected common themes across the four cities, yet some were in direct response to a 
particular location. In Austin, responses reflected the extended process of revising the land development 
code to better address GI. Denver participants drew upon a strong heritage of the city beautiful movement 
in its influence of the aesthetic qualities of GI. Confronted by a consent decree from EPA to improve the 
quality of stormwater runoff, Louisville interviewees shared their concern for residents to understand what 
GI means and how it should be operationalized. In Portland, known for its pioneering efforts in green 
stormwater management treatment, participants observed GI to be an integral part of the city’s urban fabric.  
 While perceptions associated with green infrastructure were generally positive, variations in 
approach were noted throughout the development process. One development agency director summarized 
his frustration in dealing with city agencies: 
 “You could probably get one hundred opinions on how they view [GI], depending on which department you 
are talking to.”  
 
A public health official embraced the concept, but found limitations in GI: 
“I don’t think folks know what the term means…it sounds very tree huggerish...there is a disconnect in 
understanding the importance to economic development and social capital.”  
 
One reason for the lack of understanding was attributed to an insufficient number of examples 
demonstrating GI principles, particularly in outlying areas. Some embraced the term GI, others questioned 
its reach, stating that there was a disconnect between its inclusion in policy and its lack of activation on the 
ground.  

Interviewee responses highlighted a distinction between agencies that managed lands and those 
who did not in green infrastructure planning and implementation. Agencies such as Parks and Recreation, 
Watershed and Environmental Protection assume responsibility for planning, land acquisition, 
implementation, and management of GI; planning and public health responses focused on policy issues 
related to GI. According to one planner,  

“we are setting the stage for it [GI] to occur and people seem attracted.”  
Policies being put in place for GI were well received, yet departments were sometimes competing for the 
same resources. A development agency staff member summarized the need for collaboration among city 
departments by stating,  

“…it’s time we connect the dots.”  
 Responses relating GI to physical activity were generally favorable, acknowledging shared 
benefits. Correlation between mental health and natural areas were cited, with an emphasis placed on 
meeting multiple goals concurrently. Acknowledgement was given to the advancement of GI to provide a 
safe, inviting place for people to participate in physical activity. According to one urban planner,  

“Places can be co-located so that they share benefits: trees for shade in a walkable environment.”  
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A municipal bicycle coordinator explained the association as one providing capacity for the other in that 
green infrastructure provides the facility necessary to participate in physical activity. One landscape 
architect summarized the relationship, offering,  

“Physical activity needs to be completely interwoven with green infrastructure…I don’t think you 
can have good physical activity without some amount of green infrastructure.” 
Principles of GI were seen to be congruent to goals for physical activity, citing connectivity and a full range 
of activities where compatible within a designated space.  

Table 3. Summary of Major Findings by Theme 
Emergent Theme Focus and Potential Implication 

Positive 
Perceptions

GI terms and concepts viewed 
favorably by participants

Links theory, policy and 
implementation for GI 

Planning policy provides 
framework for GI implementation 

Provides support for GI planning and 
implementation 

GI constitutes a widely held 
community value 

Opportunity to link policy, and 
implementation for healthy community; 
shows community support for GI 
concept 

GI and PA have a positive 
correlation, and benefits for co-
location 

Links theory, policy and 
implementation; provides opportunities 
for compatible functions and spatial 
use areas in multifunctional 
landscapes, where compatible

Negative Perceptions or Need for 
Improvement 

Disconnect between GI in 
concept as included in policy and 
lack of GI activation on the 
ground

Acknowledges that better connections 
are needed to support GI programs 
and Initiatives, representing the flow 
from policy to implementation

Competition for same resources 
in GI implementation among city 
departments 

Highlights potential conflicts among 
projects, illustrating differences in 
priorities for implementation 

Insufficient project examples built 
on the ground 

Identifies the need for more GI 
projects that represent planning goals 
and objectives for implementation

Lack of coordination among city 
departments 

Organizational structure and 
departmental mandates may limit 
capacity for coordination in planning 
and implementation; identifies need for 
purposeful collaboration  

Power of municipal departments 
that acquire and manage lands 
versus those that do not 

Potential conflicts arise over 
imbalance of GI priorities and 
initiatives among departments 

Differing interpretation of 
concepts among departments 
and individuals 

Lack of common terms may impede 
advancement of GI planning and 
implementation at both city and project 
scale 

When comparing the results from the definitions found in peer reviewed literature and in professional 
organizations with those obtained from the interviews, an attempt to align responses was limited to the 
range of responses provided by participants. The interview protocol focused on perceptions of GI and its 
compatibility with physical activity; categorization by keyword was not a one to one match of response to 
each predetermined keyword or code. Rather, the interviews informed interpretations of GI by participants 
relating experiences vantage points relative specific professional roles and task responsibilities. The 
process of recursive extraction was effective in teasing out emergent themes, but less so than a one to one 
alignment of terms from the two data sources. The definitions from professional organizations appear 
consistent with interview responses, suggesting a disciplinary orientation that generally aligns with those in 
GI practice. Emergent themes collated evaluation of common responses from all participants. A direct city 
to city comparison did not allow for differences in governmental structure and organization.  
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5 CONCLUSION 

The elements and characteristics of GI contribute to a comprehensive ecological framework that 
provides a wide range of benefits for human health, including affordances for physical activity. Findings 
suggest a positive perception of GI, with definitions and concepts varying by individual and collective 
interests. A favorable awareness of GI as it relates to physical activity was consistent among participants, 
as was a concern for ecological health. Multiple and differing definitions, however, confound a collaborative 
approach. Varied interpretations were found between participants responsible for GI land acquisition and 
management than those who did not, resulting in a power struggle among agencies. An engineering 
perspective was driven by compliance with federal regulations for stormwater management treatment that 
limited definition and interpretation of concepts. In recent years, however, an expanding body of literature 
by topic and discipline represents the growing interest in GI and its multiple aspects. GI calls for an 
integrative approach to realize its potential in an urban ecological framework.  

This research highlights the need to develop common terms and an interdisciplinary framework for 
GI. With a multiplicity of functions, GI provides a reason for several disciplines to engage–landscape 
architecture, urban design, planning, engineering, ecology, public health, among others– to seek 
environmentally sensitive and creative solutions in planning, design, implementation and long-term care. 
Additional skills and practices are needed to integrate interdisciplinary knowledge. Interdisciplinary skills 
must be introduced in university curricula through studios and seminars, and followed with continuing 
education for working professionals. Interdisciplinary efforts include the establishment of a working 
vocabulary of key terms to better understand differing viewpoints to advance GI in both research and 
practice. Policymakers need to be informed by those who design and manage GI in terms of what will work 
and what may not, so that broad range visions may come to fruition. Interdisciplinary training in both 
academy and practice mandates an understanding of multiple viewpoints and the establishment of common 
terms.  
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