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Small-scale urban greening projects are changing the urban landscape, shifting our
experience and understanding of greenspaces in our cities. This book argues that
including power dynamics, symbolism, and aesthetics in our understanding of the
human relationship to urban nature can help us create places that nurture ecolo-
gical and human health and promote successful and equitable urban communities.
Using an interdisciplinary approach to current research debates and new com-
parative case studies on community perceptions of these urban greening projects
and policies, this book explores how small-scale urban greening projects can impact
our sense of place, health, creativity, and concentration while also being part of a
successful urban greening program. Arguing that wildness, emotion, and sense of
place are key components of our human—nature relationship, this book will be of
interest to designers, academics, and policy makers.
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INTRODUCTION

Urbanites, nature, and re-thinking urban greenspace

Nature has been in the news a lot recently, and the overarching storyline is depres-
sing, if not overwhelming: long-standing environmental protection laws worldwide
are being threatened or scrapped due to politics, evidence is mounting of the
toxicity of many of the chemicals and materials in our everyday environment, and
ecological collapse from climate change, pollution, and habitat destruction is
impending. The depressing facts driving this narrative grow out of assumptions
that nature’s only role is to provide resources for exploitation, and perhaps even
that the problems are insurmountable for either the public or the private sector.
But there is another narrative that has been steadily, if less dramatically, growing —
one that is smaller-scaled and hopeful, and that shows a creative, resilient response
to problems we face in cities: disparity in access to amenities and employment
between neighbourhoods; stress, burnout, and long working hours; rising levels of
obesity and inactivity; and infrastructure that is often inadequate when faced with
population growth and increasingly severe weather from climate change. This
second narrative focuses on the intersection of nature and cities and points to
opportunities for positive action and creating mutual environmental and human
benefits. Rather than viewing nature only in terms of resource use and environ-
mental destruction, this narrative reframes nature and urbanites’ relationship
with it.

Specifically, this new narrative, which is explored in this book, provides innov-
ative examples of how creatively bringing nature into cities can provide multiple
benefits that can help to mitigate many of the urban problems we face. If this
sounds somewhat familiar, that is because we have been here before: the City
Beautiful movement over a century ago gave us numerous city parks, including
New York’s famous Central Park (Rosenzweig and Blackmar 1992) and Chicago’s
vast waterfront parkland on the shores of Lake Michigan (Chicago Park District
2019). One of the key arguments for these urban greenspaces was that these spaces
encouraged civic pride while reducing stress for the working poor, thus reducing
potential unrest (Perdue, Stone et al. 2003). Galen Cranz, in her well-known
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The Politics of Park Design (Cranz 1982), which surveys the rise of the park system
from 1850 to the present day, outlines four stages of park design, each with their
own goals: pleasure ground, reform park, recreation facility, and, more recently,
open space systems that had explicit environmental goals such as preservation and
linking urbanites to natural areas (Cranz 1982). These types of parks remain, for
the most part, as part of our urban fabric, and in many ways are mimicked or recre-
ated in green-field park developments of commuter communities in city outskirts.

But the types of urban greening being offered alongside the tales of environmental
destruction are getting attention not because they are recreating these familiar park
types. These tales of daylighted rivers turning into riverside parks, expressways
becoming playgrounds and markets, parking spaces turned into planter-filled café
spaces, and abandoned rail lines turned into ecologically minded elevated parks are
capturing the imagination of communities, researchers, and planners. These projects
are doing this not only for their innovation and hope in the face of endless bad news
(Gibson 2017), but because they are shifting the conversation: they are popularizing
and legitimizing urban greening through easily digestible research on the health
benefits of urban nature; they are addressing urban socio-economic issues by recog-
nizing that current urban parks are not meeting the needs of urbanites equitably; they
address current environmental dilemmas by explicitly calling for ecological and biodi-
versity goals to be incorporated into urban greening; and they are re-imagining what
the city can and should be by creatively using previously neglected interstitial and
post-industrial land to do so.

The new nature narrative: a story in four parts
Nature and health: making it popular

Unlike some previous urban greening initiatives, these urban greening projects
are supported by current media attention to research on the human benefits of
nature in ways that are clearly understood, and thus reinforce commonly held
beliefs about the benefits of nature for both private and public projects. Head-
lines on the benefits of nature being so well-established that doctors are pre-
scribing Nature Rx (Melamed 2017; Radcliffe 2018; McGroarty 2019) to
address a ‘nature deficit disorder’ (Louv 2006) for kids and stressed adults use
established ways of talking about health — here medical prescriptions and atten-
tion deficit disorder — as a vehicle to legitimize and popularize over 30 years of
research showing the health and well-being benefits of contact with nature
(Kaplan and Kaplan 1989; Ulrich, Simons et al. 1991). This research is even
influencing building design decisions. Studies such as that of Lee, Williams et
al. (2015), that show that people have better concentration after viewing a
picture of a green roof after only 40 seconds, offer the promise of increased
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productivity for workers, supporting the popular — but sometimes deemed
‘trivolous’ — addition of greenspace and plants in and around the workplace and
in many building certification standards (International Living Future Institute
2016; International WELL Building Institute 2018; U.S. Green Building
Council 2018). This framing is helping to justify added expenditure on better
buildings, park maintenance and improvement, and the protection of open space
for municipalities and individual building owners that has been traditionally cut
when budgets are tight.

Urban nature: a health equity approach

The second way in which this new ‘nature narrative’ differs from previous discus-
sions around urban nature is the recognition that traditional park space, even when
adequate and available, is not always meeting the needs of all urbanites (Pen-
nPraxis 2010; Rupprecht and Byrne 2014). These parks may be too far away, lack
connectivity, not be welcoming to different groups, or just not very high quality
(City of Philadelphia 2019; Denveright. 2019). Building on similar work in urban
planning around walkability and livability in cities (Smart Growth America and
The National Complete Streets Coalition 2018), this new narrative focuses specifi-
cally on the needs of a city’s more vulnerable populations (Benfield 2012; Speck
2012) and ways that urban greenspace can be used and enjoyed by all (City and
County of Denver and Historic Denver 2018). For example, Colorado’s GoCo
(Great Outdoors Colorado) program has recently used some of its funding —
traditionally allocated for mountain open space — for playground updates in parks
around the greater Denver area, partly in response to criticism that open space was
used mainly by wealthier, white residents (GOCO 2019). This focus on use, access,
and equity frames urban greenspace in what urban planners and public health prac-
titioners term a socio-ecological approach, acknowledging all the factors that interact
to influence desired health outcomes (Sallis, Owen et al. 2008; Salihu, Wilson et
al. 2015). As the benefits of urban nature become more publicized, this second
nature narrative is taking it further by framing urban greening as a tool for public
health, and in particular, health equity outcomes (Jennings, Larson et al. 2016).
However, many researchers and policy makers realize that it is not enough to
focus on existing parks; they need to re-imagine what cities might look like if they
were designed with these specific populations in mind, and these creative
approaches are capturing media attention. For example, Barcelona’s recent ‘Urban
Forest’ initiative (Davies 2018), organized by Tata Inti, a local non-profit that pro-
vides education to children under six, is creating pop-up play areas with many
nature-inspired toys across Barcelona. The initiative supports the city’s €20.7
million program to make Barcelona a more child-friendly city with the creation of
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89 new play spaces and the renovation of 150 existing ones, and complements
UNICEF’s Child Friendly Cities Initiative (UNICEF 2019). Barcelona’s Urban
Forest initiative is a great example of the key role that urban nature plays in these
re-imagined more accessible cities; their Urban Forest initiative complements their
Green Infrastructure and biodiversity plan (Ajuntament de Barcelona 2013) and
aligns well with the call for small-scale urban nature interspersed throughout the
city in a recent report on children and cities (Arup 2017).

Putting the ‘green’ into urban greening

The call for ecology and biodiversity to play a central role in urban greening
initiatives is the third way that this nature narrative differs from previous ‘re-
greening’ of cities. While the creation of open space and areas of preservation
near cities in the last 30 years has addressed the interdependency of cities with
larger ecological systems (Rees and Wackernagel 2008; Environmental Protec-
tion Agency 2019), cities are recognizing that most urban greenspace is not
addressing increasingly urgent urban ecological problems from climate change,
such as hotter, drier, temperatures, flooding, and waterway pollution from
stormwater overflow. And while the call for nature to be recognized as a poten-
tially important part of urban infrastructure has been around for at least 20 years,
particularly in Europe (Sukopp and Weiler 1988; Koehler and Keeley 2003;
Zerbe, Maurer et al. 2003), the urgency of urban environmental issues, and the
exorbitant (and only moderately effective) cost of business-as-usual, or ‘big pipe’
solutions (Knight 2017), has renewed interest in alternatives in North America.
Thus many cities, sometimes supported by large foundations such as Bloomberg
and the Rockefeller Foundation, have created and committed to climate adapta-
tion and mitigation plans (City of Chicago 2008; Teale 2018; 100 Resilient
Cities 2019; Durkin 2019) which almost always recognize the importance of
urban nature, even calling them their local version of a ‘green new deal’ (Durkin
2019). This is reflected in a 2016 analysis of U.S. cities by the U.S. Green Build-
ing Council (USGBC) which found that 21 of the 28 cities with climate change
action plans reviewed mentioned green infrastructure (Brown 2016). Green
infrastructure in these plans ranges from more familiar urban forests to newer
and novel forms such as green roofs. Given their relative novelty in North
America, the popularity of newer types of urban nature is particularly noticeable:
as of late 2018 there were at least 5.4 million square feet (500,000 square metres)
of green roofing in North America and multiple cities enacting green roof legis-
lation (Living Architecture Monitor 2018; Pyzyk 2018), while numerous cities
have enacted or are considering integrating green infrastructure into their policy
and infrastructure plans (Partnership for Water Sustainability in BC 2011).



INTRODUCTION 5

Creatively re-thinking city space

The popularity of adding greenspace to non-traditional urban spaces may be partly
explained by a simple lack of space: many city officials, community organizers, and
researchers interviewed for this book admitted that new large traditional green-
spaces are less likely to happen and are not always viable in densely built-up areas
(Sinha 2014), and that “people are looking all over the city with new eyes” (Hel-
phand 2019) and seeing opportunity in previously ignored spaces. However,
incorporating ‘nature’ into cities in non-traditional ways is notoriously difficult, as
it requires interdepartmental collaboration and a rare type of accounting that values
public space and public benefits that cross multiple sectors (Matthews, Lo et al.
2015). It is perhaps this combination of slow-moving bureaucracy with increased
ecological urgency and health equity that has created the last — and perhaps most
captivating — theme of the new nature narrative, which focuses on small-scale,
sometimes temporary, and interstitial urban greening. This type of urban greening
has a few distinctive characteristics, specifically around how and where it occurs.
Called variously urban acupuncture (Lydon and Garcia 2015), tactical urbanism
(Lydon, Bartman et al. 2012; Steuteville 2017), or sometimes biophilic acupunc-
ture (Walker 2015; Bannon-Godfrey and Macies 2017), this type of intervention
started with traffic-calming initiatives that took over space for people from cars in
the centre of many European cities (Ben-Joseph 1995). The most famous example
in North America was under the direction of Jeanette Sadik-Khan as part of a
larger walkability initiative for New York City. This used cheap lawn chairs, potted
plants, and arts programming as an inexpensive, temporary way for people to re-
vision what Times Square could be, eventually turning the square into a permanent
car-free popular public space (Goldwyn 2014; Lydon and Garcia 2015). So-called
pocket parks, which take a variety of formats but more recently involve a few
parking spaces taken over for a summer for public seating, are also an increasingly
common example of this approach, and almost always include added temporary
greenspace such as plants in pots (Faraci 1967; City and County of San Francisco
2015; Denver Office of Economic Development 2017).

While these examples include some form of nature, the most arresting examples
integrate ecological goals, and a matching aesthetic, into existing infrastructure or
spaces. The most famous example in North America is New York City’s High Line
(Gravel 2016; Friends of the High Line 2019), but similar projects are popping up
all over North America whether at grade or above ground: Atlanta’s Belt Line
project, Chicago’s 606 trail, Philadelphia’s Rail Park, Los Angeles’ river project,
and the proposed burial of Toronto’s Gardiner Expressway (Bozikovic 2018).
While these projects vary in scale and scope, they are all re-imagining these post-
industrial and marginal land spaces into something more beneficial for residents
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that are interactive, responsive, and community-empowered. Ryan Gravel, who
spearheaded the Atlanta Belt Line initiative and who reviews many of these types
of projects in his recent book Where We Want to Live, puts it this way:

I think that all these sorts of urban innovations are early indicators of a
pretty significant shift culturally in the way that we build cities and the way
we think about how we live. ... People are reclaiming old forgotten spaces,
the spaces in-between things or for new kinds of purposes ... because they
are interested in seeing other people and finding new ways to move around
and connecting in ways that are unexpected or interesting.

(Gravel 2016)

These projects are also being integrated into the fabric of the city in unusual ways;
corridors, rooftops, and right of ways. Thus while the eventual scale of these projects
can end up being fairly large — whether collectively as in vacant lot re-greening, or in
terms of length, such as elevated rail turned into linear parks — these urban greening
projects are in fact small-scale due their interstitial characteristic, this ‘fitting into the
cracks” of the city. Combined with their often community-driven implementation
format, this makes these ‘small-scale urban greening’ (SSUG) projects different from
previous urban greening initiatives that gave us large waterfront parkways or whole
city blocks, both in terms of who is spearheading them and the potential impact they
have on people’s daily lived experience of the city.

However, while these initiatives are a positive example of the second nature nar-
rative, they are not without conflict. Though well intentioned, many examples of
SSUG that have been implemented have garnered controversy and criticism, even
from the communities they are intended to help (Rodkin 2018a, 2018b). Public
policy assumptions about the popularity of urban nature have failed to explain why
similar urban greening projects have been fraught with disagreements: are natural-
ized lawns ecological models or weedy eyesores> Who are these projects intended
to benefit, and who actually does? Part of the issue is that despite increasing
interest in the benefits of urban nature, given their relative novelty there is little
research on what people think about these new small-scale urban greening projects
(Gravel 2016), if they influence their health or sense of place, or how they may link
to climate change adaptation and mitigation strategies. Thus we have both an
inspiring alternative nature narrative and groundswell of initiatives, and conflict
and tension in what should be universally liked, according to popular research used
in policy. It is this tension that forms the core of this book.

Using new research and case studies on perceptions of small-scale urban green-
ing projects that fit into the trends outlined above, and comparative case studies of
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urban greening policies, this book explores how SSUG projects can positively
impact our sense of place, health, and creativity while also addressing current gaps
and tensions around equity, sustainability, and public perception. Examination of
these case studies not only demonstrates that assumptions about the human rela-
tionship to nature can create conflict or missed opportunities for SSUGs, but also
highlights some alternative research lenses that can help to develop new methods,
interpretations, and design options from this more holistic viewpoint.

'The book can thus be read on two different levels: as a critical examination of
the research — and the role of the underlying values that inform this research — on
the human relationship to nature and its relationship to these urban greening
trends; and as an evaluation of the policy, implementation, and activism tools used
to create and implement these case studies. Chapters 2, 3, and 4 each contain this
dual lens, and seek to answer the following questions: (1) how (and if) research is
being used to justify and implement the case studies, and by whom; (2) how factors
around implementation (such as funding sources and larger policy goals) impact
the design of the projects; (3) how the projects fit into or contrast with larger
debates around urban greening, nature, and health; (4) key insights and results
from these projects; and (5) gaps and current issues. Each of the four chapters also
covers one of the key trends in the new nature narrative: Chapter 1 reviews current
research on the human relationship to nature; Chapter 2 looks at ecological goals
and green infrastructure; Chapter 3 examines elevated greenspace (here green
roofs); and Chapter 4 considers vacant lots and post-industrial elevated parks. The
book concludes with insights into our valuation and experience of nature, as well as
education and design implications to help us create SSUG projects and programs
that benefit all urbanites’ sense of place, health, and well-being while also support-
ing larger socio-economic and environmental goals.

While there are many inspiring examples of these kinds of urban greening pro-
jects all over the world, this book focuses on case studies in the U.S. and Canada.
Though there have been great historical examples of good-quality urban green-
spaces in these countries, there has also been a long history of anti-urbanism and
uneven investment that makes the renewed interest in cities as a place of creative
and environmental action particularly interesting.

Chapter 1 — ‘Nature, health, well-being and sense of place: what do we know?
What don’t we agree on? — provides an overview of and discusses what we cur-
rently know about the relationship between nature, health, and well-being, some
of the key debates and conflicts in research in these fields, and some new areas of
inquiry that are promising for SSUG. Key questions include: “What do we know
already?” “What don’t we agree on?” and “Why does it matter how we measure and
understand the human relationship to nature, health, and sense of place?” The
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central argument of this chapter is that, despite some convergence between
methods and the integration of different paradigms, continued differences and lack
of clarity on the normative assumptions underlying each approach leads to con-
tusion in the specification of ‘nature’ in health, well-being, and place research. This
chapter also discusses how these tensions, while seemingly academic, influence
conflicts on the ground in the implementation of SSUG projects such as green
roofs. In pointing out some of the tensions between psychometric and social con-
structionist approaches to nature, health, and well-being, this chapter helps to
bridge the gap between different theoretical and epistemological research methods
that can complicate research and practice. It establishes the theoretical context and
foundation from which to interpret and understand the insights and results from
specific case studies. This chapter will be of interest to research disciplines that look
at nature, health, and well-being, as well as a more general readership interested in
deeper questions about our human relationship to nature.

Chapter 2 — ‘Ecology in the margins: green infrastructure and stormwater
management’ — examines case studies that exemplify one of the two key reasons
green infrastructure is implemented in North America — stormwater management.
Green infrastructure (GI), and in particular, GI implemented in right-of-ways,
also encapsulates two of the trends in why SSUG is happening: increased attention
to the ecological benefits that urban nature can have, and the use of in-between,
or interstitial spaces. Using recent GI initiatives of two cities — Toronto and
Philadelphia — this chapter examines the policies, programs, and research support-
ing the integration of GI in each city. Drawing from interviews with key stake-
holders involved with the projects and analysis of media coverage and policy goals,
the chapter looks at: the policy and local community context that preceded the GI
initiatives; key stakeholders or drivers that helped move the initiative forward;
policy or research precedent and support; the goals, implementation, and outcomes
of implemented projects; and key successes, challenges, and lessons learned for
each project. While each case study covers policy and implementation (which will
be taken up again in the conclusion), as well as some key insights from both, the
larger focus of the chapter is on the intersection of research and implementation.
Key insights for implementation include: the role of leadership and policy integra-
tion and alignment; current tensions between bureaucratic frameworks, ecology
frameworks, and community planning and outreach; and potential options for
creatively moving forward as highlighted by some academic researchers and cham-
pions. The chapter concludes with a discussion of tensions and current limitations
in measuring and understanding human health and well-being from an ecology
and policy framework and suggests some options from research that may bridge
these gaps. It also discusses the way that interstitial GI that has explicit ecological
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goals may begin to change the lived experience of place for urbanites, and the role
that aesthetics, biodiversity, and emotion may play in this experience. This chapter
will be of interest to policy makers and GI champions as well as researchers inter-
ested in a more nuanced discussion of the current gaps and opportunities around
GI and stormwater in North America.

Chapter 3 — ‘Meadows in the sky: a green roof case study’ — considers the second
trend in SSUG - green roofs — as an example of green infrastructure implemented
to address issues of air quality and the urban heat island effect exacerbated by
climate change. It builds on the theoretical perspectives discussed in Chapter 1 on
the human relationship to nature and compares them to one of the few examples
we do have of urbanites’ perceptions of these SSUGs. Using an in-depth case study
on office workers’ perceptions of green roofs, place, and aesthetics in Toronto and
Chicago as a pivot point, the chapter examines: (a) what we can learn about the
human relationship to urban nature from this case study; (b) how this research
links to nature, health, and sense of place research discussed in Chapter 1; and
(c) how Toronto and Chicago approached policy and implementation. Using this
central case study as an organizing theme, this chapter explores how a phenomeno-
logical methodology influences our understanding of participant responses. It then
compares these qualitative responses with survey responses from the same popula-
tion. The chapter examines the values, expectations, and assumptions underlying
preferences and contradictory viewpoints expressed by participants about green
roofs and ‘nature’ in the city. This perspective is particularly important given that
traditional studies on nature-building relationships have argued that nature is less
valued when experienced in conjunction with built form; results from this case
study seem to imply that buildings, when combined with a ‘wild’ ecological
aesthetic, may in fact increase acceptance of ‘wilder’ urban greening projects by
providing cues to care, references to regional habitat, and childhood memories. As
there is little qualitative data using real world green roofs (rather than visualiza-
tions or proxies), this chapter contributes to our understanding how we value and
think about urban nature and green roofs, and can be used by policy makers to
inform green roof policies, designers, and academics.

Chapter 4 — ‘Reclaiming the city: vacant lots and post-industrial corridors’ —
examines the third type of urban greening happening in cities in North America:
vacant lots and interstitial or marginal spaces, and post-industrial and elevated
spaces. Urban greening happening in marginal and post-industrial spaces also
reflects two of the trends suggesting why SSUG is happening: urban greening that
is small-scale, tactical, and sometimes temporary due to a lack of space, and the
explicit linking of urban greenspace with public health. Using the initiatives of two
cities that have recently created policy and programs to support the revitalization
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of marginal and post-industrial land — Chicago and Philadelphia — this chapter
examines the policies, programs, and research around marginal and post-industrial
land revitalization in each city. Specifically, the chapter looks at policies to invest
in disadvantaged communities through the revitalization of vacant land in both
cities, and two projects that have re-imagined post-industrial disused railway cor-
ridors as new public greenspace — The 606 in Chicago and the Rail Park in Phila-
delphia. Drawing from interviews with key stakeholders involved with the projects
and analysis of media coverage and policy goals, the chapter looks at: the policy
and local community context that preceded these initiatives; key stakeholders or
drivers that helped move the initiative forward; policy or research precedent and
support; the goals, implementation, and outcomes of implemented projects; and
key successes, challenges, and lessons learned for each project. While each case
study covers policy and implementation (which will be taken up again in the con-
clusion), as well as some key insights from both, the larger focus of the chapter is
on the intersection of research and implementation. Key insights include the dis-
tinct reasons why the projects were implemented, the recognition of these projects
as both social and ecological, and the role that research plays in both supporting
these projects and policies, and challenging them. Of particular note is the conflict
around many of these projects and the criticism of SSUG as an agent of gentrifica-
tion and displacement, and the response of researchers, policy makers, and com-
munity groups. The chapter concludes with a discussion of the potential positive
role of marginal land, particularly as a place for free play and non-consumerist
spaces, biodiversity, and learning. This chapter will be of interest to policy makers,
community advocates, and researchers interested in how cities are creatively
addressing these pockets and corridors of vacant and post-industrial land, the argu-
ments used to justify these initiatives, and some alternative ways to address current
areas of conflict.

The conclusion continues the dual lens approach and is split into two main sec-
tions: the first gives an overview of key policy and implementation lessons learned
from the case studies, and the second looks at research, education, and design
insights and implications for moving forward. The first, policy, section examines
the key insights and lessons learned that can help us to more effectively design,
implement, and maintain SSUG projects and programs. It does this by reviewing
insights and lessons learned for each of the types of SSUG based on the criteria
evaluated in each chapter: drivers and goals of the policies and programs, precedent
and key actors and stakeholders, successes, challenges, and lessons learned for
moving forward. Key insights from the typologies of SSUG projects examined in
this book include: the need to move beyond ecological-only drivers for green
infrastructure; the need for departmental alignment and the recognition of the
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symbolism of green roofs; the role of policy gaps and activism for elevated post-
industrial parks and trails; and the role of community activism and a socio-
ecological understanding of urban greenspace for vacant lots. Key lessons learned
include the need for alignment, framing the issue, appropriate governance struc-
ture, and the role that tactical urbanism can play.

'The second half of the conclusion looks at what we can learn about the human
relationship to nature from our experience with SSUG, and how we can use
SSUG to have a more effective, intimate, and inspiring relationship with nature
in cities. First, it considers how we value urban nature now versus previous urban
greening iterations through the case studies of SSUG: as woven into the fabric
of the city, in the cracks and the spaces in-between, with the explicit goals of
health, community, and equity benefits alongside the more traditional ecological
goals. Second, it looks at SSUG projects as key ways that we experience, and
will continue to experience, urban nature through the lens of research. How can
the tensions between key areas of research that examine and explain how we
experience urban nature be used to teach us about our daily lived experience?
How can we use this tension to find new research methods and approaches to
help us move forward and better understand how everyone, regardless of class,
ethnicity, or gender, can benefit from urban nature? Lastly, the conclusion dis-
cusses how SSUG can be a tool for education and a more active relationship
with nature, as well as key design implications for ways to create SSUG projects
that work for everyone, align with existing urban initiatives, and can adapt to the
needs of present and future urban conditions.

At the core of the new nature narrative and these initiatives are the questions of
what kind of public space we want, what kind we need, and for whom. What con-
stitutes good space, and how does urban greenspace, or nature, fit into this? The
research and case studies discussed in this book explore what these projects can tell
us about our values, our beliefs, and our shifting vision for what this might look
like, while providing inspiration for how this might be done in ways that are equit-
able, joyful, and creative responses to the ecological and economic urgency
facing us.
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1

NATURE, HEALTH, WELL-BEING, AND
SENSE OF PLACE

What do we know? What don’t we agree on?

While popular consensus has generally viewed urban nature (especially in the form
of parks and gardens) as beneficial, up until fairly recently it remained relegated to
the mainly ornamental category, and thus subject to budget cuts when competing
with other priorities. Recently, however, research on the benefits of nature has
been spilling out of academic journals and into popular media and governmental
policies, thus giving urban nature an unprecedented popularity and legitimacy. The
research of interest ranges from discussions on the nature deficit disorder in chil-
dren (Louv 2006, 2011), to trends giving ‘nature prescriptions’ to improve health
(Hunter, Reuben et al. 2012; Jiang, Chang et al. 2014), to the need for ecosystem
services — traditionally focused on how nature can help city infrastructure and now
inclusive of how it can help human health and well-being (Millennial Ecosystem
Assessment 2003; Young 2010; Gémez-Baggethun and Barton 2013; Wu 2013).
This shift in perspective on urban nature from an ornamental extra (nice to have
but not essential) to a key component in urban planning and public health is largely
due to the influence over the last 30 years of select research programs on public
policy.

These research programs have provided vast amounts of empirical data to
support the now well-established observation that access to nature has benefits for
human health and well-being (van den Berg, Jorgensen et al. 2014; Lee, Williams
et al. 2015; Honold, Lakes et al. 2016; Wyles, White et al. 2019). However, while
this research has played a central role in the development of policy, it represents
only part of the vast and diverse field of inquiry on the human relationship to
nature. Furthermore, these research programs — most often, but not exclusively,
from environmental psychology — have been unable to explain conflicts surround-
ing some urban nature initiatives (Gobster 2000; Palardy, Boley et al. 2018a),
apathy from certain populations on actual use of urban greenspace (Hitchings
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2013; Boyd, White et al. 2018), or conflicting aesthetic preferences (Schirpke,
Altzinger et al. 2019). This means that not only are urban greening projects poten-
tially missing key insights that may make them more successful, but also that it is
difficult to see where gaps, conflicts, or potential synergies exist in order to create
more successful urban greening projects.

To begin to address these gaps and tensions, as well as suggest where we may
find these synergies, this chapter provides an overview and discussion of what we
currently know about the relationship between nature, health, and well-being; key
debates and conflicts in current research; and new areas of inquiry that hold
promise for small-scale urban greening and public health. Some of the key ques-
tions I ask include: “What do we know already?”, “What don’t we agree on?”, and
“Why does it matter how we measure and understand the human relationship to
nature, health, and well-being?” Throughout this review I argue that the gaps and
conflicts between research programs stem from key difterences in the paradigms
that underlie them, and that these paradigms are not only of academic interest;
rather, they can have real-world influence on how small-scale urban greening pro-
jects are conceived, created, and received. Specifically, the biggest tension centres
on whether or not research programs use a iological or utilitarian (Williams and
Patterson 2008) versus a relational and socially constructed approach or paradigm
(Flint, Kunze et al. 2013; Kolinjivadi, Van Hecken et al. 2019) to two key ques-
tions: ‘What is nature?” and ‘What is the human relationship to nature?” Further-
more, the terminology used to describe perceptions, images, or valuations of narure
itself often overlap with research on the human relationship to nature, making dis-
tinctions somewhat arbitrary (Flint, Kunze et al. 2013). This semantic imprecision
makes it difficult to understand where the gaps and conflicts exist. Nevertheless,
insights from sense-of-place research — which, like that on nature, is also informed
by multiple research traditions (Williams and Patterson 2008) — is helpful in
understanding how different underlying paradigms in human—nature research tra-
ditions impact their methods, research questions, and even their understanding of
nature itself. Though there are significant differences between biological and utility
paradigms, and between relational and social constructionist paradigms, they are
informed by similar underlying worldviews, and thus are grouped together (see
Figure 1.1).

In reviewing current research and debates that try to answer these questions, I
show that research paradigms based on a biological or utilitarian definition of
nature — while more easily adapted into ecological services models and planning
policy — tend to miss the cultural, social, political, and economic influences that
shape access to, values around, and perceptions of urban greening projects, health
and well-being, and sense of place. These socio-cultural factors in the human
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relationship to nature, as will be seen in the following chapters, may in fact be key
to creating small-scale urban greening (SSUG) projects that promote health, crea-
tivity, and ecological sustainability. Understanding these differences and gaps thus
provides a foundation from which to examine the case studies and new research on
small-scale urban greening examined in the rest of the book. The chapter finishes
with an examination of new areas of inquiry that offer promising insights that can
also be applied to the case studies in subsequent chapters.

Examining different research programs that look at the human relationship to
nature is further complicated by the wide range and scale of research (Flint, Kunze
et al. 2013). For example, influential research ranges from discourse analysis of
historical, economic, and cultural valuations of nature (Nash 1982; Cronon 1995;
Smith 1996; Huber 2018; Schirpke, Altzinger et al. 2019), to more empirically ori-
ented social science investigations that focus on individual perspectives and reac-
tions (Ulrich 1986; Kaplan and Kaplan 2005; Korpela, Ylen et al. 2009; Hazer,
Formica et al. 2018), to investigations of values, attitudes, and behaviours (Gagnon
Thompson and Barton 1994; Schultz and Zelezny 1999; Dunlap, Van Liere et al.
2000; Schultz, Shriver et al. 2004; Colléony, White et al. 2019). Some research
examines how nature influences human health and well-being (Ward Thompson,
Roe et al. 2013; Houlden, Weich et al. 2018; Kim and Jin 2018), while some
ignores this aspect entirely (Dunlap, Van Liere et al. 2000; Ekers and Loftus 2013;
Lorimer, Hodgetts et al. 2019).

Biological paradigm: adaptive and utility
What is nature?

Both the adaptive and utility paradigms have been immensely influential in public
policy and in shaping discussions about what nature is and how we relate to it.
Nature is seen as a relatively constant, stable entity that does not need explaining
or deconstructing: it just is. This is closely aligned with the popular perception of
nature as a given (Williams 1976; Nelson 1996) and echoes classic Anglo-
American representations of nature. This idea of nature mostly follows the popular
assumption of wilderness as “pure” or “strong” nature (Kaplan and Kaplan 1989;
Kuo 2001; Kowarik 2013; Corliss 2019) against which all other forms of nature
can be seen as a weaker imitation, and the goal of much of this research has been
to show that urban (or ‘weaker’ nature) also has value and benefits. For instance,
Kuo — one of the original researchers on this topic — writes:

Moreover, the empirical literature suggests that the rejuvenating effect of
nature extends to far less “pure” forms of nature than wilderness and that it
results in systematically greater effectiveness on a wide variety of tasks. Thus
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... the availability of even relatively weak forms of nature could enhance
residents’ effectiveness in the tasks they face.
(Kuo 2001)

For the most part, as nature is a stable construct, researchers following a biologi-
cal or adaptive paradigm use a wide variety of what counts as the nature variable in
their studies: viewing nature from a window (Kaplan 1993; Tennessen and
Cimprich 1995; Kaplan 2001; Olszewska-Guizzo, Escoflier et al. 2018; Wang,
Kuo et al. 2019), plants in the workplace (Lohr, Pearson-Mims et al. 1996; Larsen,
Adams et al. 1998; Shibata and Suzuki 2002; Lee, Williams et al. 2015; Adamson
and Thatcher 2019), partaking in active “nature” experiences, such as gardening
(Cimprich 1993; Armstrong 2000; Ossola, Locke et al. 2019), walks through
urban parks (Hull and Michael 1995; Herzog, Chen et al. 2002; Li, Deal et al.
2018; Ayala-Azcdrraga, Diaz et al. 2019), and even wilderness excursions (Kaplan
1984; Hartig, Mang et al. 1991; Meyer, Rathmann et al. 2019). This wide variety
of what counts as “nature” in the studies has been seen as positive proof of the
strength of the human-nature relationship and shaped over 30 years of research:
“The diversity of methodologies employed in these studies (on nature) makes the
persistence of positive findings particularly compelling ... (e.g., naturalness of
setting, frequency of contact with nature, total time spent in nature)” (Kuo 2001).
Positing that even popularly viewed “weak” forms of nature give health benefits
supports the urban greening activism of many of the researchers in this paradigm
to portray urban or nearby nature as valuable (Kaplan 1983; Kuo, Bacaicoa et al.
1998; Kaplan 2001; Sugiyama, Carver et al. 2018) and to understand which types
of nature give which type of benefit.

'The adaptive paradigm: nature as opportunity for survival

One of the dominant paradigms in the study of the human experience of the
environment is what Williams and Patterson (2008) refer to as the adaptive para-
digm, which is grounded in the assumptions that biological survival motivates
psychological and physiological responses to the environment, and that certain
environments are better suited to human health and well-being than others
(Williams 2008). The most common research programs originating from this para-
digm revolve around questions of (1) human adaptive responses to certain environ-
ments or features that are restorative to human cognitive fatigue and overall
well-being, or (2) recovery from stressful environments and improved positive
mood. The bulk of research over the last 30 years has focused on so-called restora-
tive environments, testing either Stephen and Rachel Kaplan’s Attention Restor-
ation Theory (ART) (Kaplan 1995; Kaplan and Kaplan 2005; Wyles, White et al.
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2019) or Roger Ulrich’s Psychophysiological Stress Reduction Theory (PSR)
(Ulrich 1993; Tyrviinen, Ojala et al. 2014). Both theories are explicit in their
drawing on an adaptive paradigm, though they differ in their explanation. ART
draws on William James’ (1892) theory of directed attention, which argues for the
importance of sustained attention for adequate human functioning. The Kaplans
argue that nature (which follows popular perceptions of nature described above)
possesses the attributes necessary to hold our attention involuntarily (or without
effort) and to be experienced as relaxing. This aspect, they argue, reduces atten-
tional or cognitive fatigue (Kaplan 1995). Specifically, according to the ART
model, nature possesses four attributes that make it particularly restorative: fascina-
tion, mystery, coherence, and the feeling of ‘being away’ from our everyday lives
(Hartig, Mang et al. 1991; Hauru, Lehvivirta et al. 2012).

‘Though qualitative methods are used in this restorative environments approach
(Korpela, Ylen et al. 2008; Brown, Rhodes et al. 2018), and the initial research
included qualitative methods (Kaplan and Kaplan 1989), the vast majority of
research programs testing the ART use a dose-response model, looking for link-
ages between specific environmental features or stimuli and psychological function-
ing or well-being (Williams and Patterson 2008; Hazer, Formica et al. 2018).
Most often, this involves using standardized psychological tests and scales and
measures of cognitive fatigue or potential restoration in response to various images
of natural scenes, or after walks in parks, etc. The PSR model also draws on an
evolutionary biology theory, which argues that because humans evolved (and have
spent most of their time) in natural settings, they are uniquely adapted to respond
to natural stimuli, either through biophilia (love of nature), or biophobia (innate
fear of nature, such as snakes) (Ulrich 1993; von Lindern, Bauer et al. 2013). Most
of the research testing the PSR theory has used a combination of physiological
(such as monitoring of heart rate and cortisol levels (Tsunetsugu, Lee et al. 2013;
Beute and de Kort 2014; Lee, Hur et al. 2018; Grassini, Revonsuo et al. 2019) and
psychological tests to measure stress responses and recovery in a controlled experi-
mental setting, such as a lab showing images of nature (van den Berg, Jorgensen et
al. 2014; Reynolds, Rodiek et al. 2018). Unlike ART which focuses on cognition,
the PSR theory argues that human responses occur in specific parts of the brain
involved with fight-or-flight responses, and focus on recovery from stress and
improved affect or mood when exposed to nature (Parsons 1991; Hazer, Formica
et al. 2018). Most recently, researchers such as William Sullivan and colleagues
have collaborated with neuroscientists to show that reactions to nature (both rep-
resentations, such as pictures, and in-situ, such as walks in a park) are an affective
response involving the amygdala and hippocampus, both of which are also involved

in fight-or-flight, immediate responses (Ulrich 1986; Parsons 1991; Li, Deal et al.
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2018). These are argued to be innate and thus support the evolutionary biology
theory they are based on (Martinez-Soto, Santos et al. 2015). Though these
research programs initially focused on separate aspects of restoration, many
researchers now refer to the restorative aspects or qualities of nature for bozh stress
reduction and cognitive fatigue (Flint, Kunze et al. 2013; Jung, Woo et al. 2015).

These theories have resulted in empirical studies that have shown a clear
connection between contact with nature — broadly defined — and enhanced human
health and well-being. For example, studies have been conducted at a population
health level comparing satellite imagery of available greenspace in urban areas with
birth weight, a key factor in neonatal and infant mortality. They found that neigh-
bourhood greenness — such as parks and trees — within a 100-metre bufter for
expectant mothers was weakly, but positively, associated with higher birth weight;
in other words, babies born to mothers who had more access to greenspace had a
higher birth weight, which is associated with better infant health outcomes
(Dzhambov, Dimitrova et al. 2014). Meta-analysis studies have also been con-
ducted that compare the presence of street trees in London with rates of prescrip-
tion for anti-depressant medication, and it was found that there was a decrease of
1.8 prescriptions per thousand population per unit increase in trees per kilometer
of street (Taylor, Wheeler et al. 2015).

Most studies following the adaptive paradigm, however, and the ART and PSR
theories in particular, have been done on a small scale and have focused on parti-
cipant reactions to and perceptions of nature, where “nature” is represented as
everything from views of natural scenes from a window, to walks in natural areas
such as parks (Bratman, Daily et al. 2015) and, most commonly, images of nature
on a screen (Wilkie and Clouston 2015; Grassini, Revonsuo et al. 2019). Most of
these studies have focused on the restorative aspects of nature, measuring some
combination of improved cognition (Bratman, Daily et al. 2015; Pilotti, Klein et
al. 2015), improved affect (emotions and mood) (Kinnafick and Thegersen-
Ntoumani 2014; Pilotti, Klein et al. 2015) and faster recovery from stress (Ward
Thompson, Roe et al. 2012; Tyrviinen, Ojala et al. 2014; Razani, Niknam et al.
2019). For example, one recent study that randomly assigned 60 participants to a
50-minute walk in either a natural or an urban environment around Stanford,
California found that those who walked in natural areas had improved affect
(decreased anxiety, rumination, and negative affect), as well as improved cognition,
here measured by working memory performance (Bratman, Daily et al. 2015).
Many studies on cognition have focused on increased self-control, or higher execu-
tive functioning, and overall improved coping skills as a result of contact with
nature (Beute and de Kort 2014; Hystad, Payette et al. 2019). For example, a study
with youth aged 11 with a range of behavioural problems found that those who
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attended a forest school had improved mood, stress, and reflection on personal
goals over students in a conventional indoor school (Roe and Aspinall 2011). This
supports earlier findings in public housing projects in Chicago that showed that
those living in apartments with more nature have better attention spans (Wells
2000; Taylor, Kuo et al. 2001), reduced aggression and violence (Kuo, Bacaicoa et
al. 1998; Kuo and Sullivan 2001) and better overall coping skills (Kuo 2001). More
recent studies have confirmed the link between contact with nature and increased
social cohesion, sense of community (Sullivan, Kuo et al. 2004; Arnberger and
Eder 2012; Petrovic, Simpson et al. 2019), and feelings of safety (Maas, van
Winsum-Westra et al. 2009) all of which are theorized to come from creating vital
neighbourhood spaces for social interaction and increasing ‘eyes on the street’ to
reduce crime (Korpela, Borodulin et al. 2014; Branas, South et al. 2018). While
the links between social cohesion and nature are not as well studied as links
between restoration from stress or cognitive fatigue and nature, these studies are
gaining traction in ecosystem and human health and well-being models (Millen-
nial Ecosystem Assessment 2003), public health discussions (Denver Regional
Council of Governments 2011), and studies on park use and benefits (Brown,
Rhodes et al. 2018).

Studies following the adaptive paradigm have also examined how contact with
nature reduces stress, often using both psychological (self-reported) and physiolog-
ical measures of stress (Mennis, Mason et al. 2018). For example, a recent study
found that contact with nature (here a three-minute exposure to slides of nature)
had beneficial effects on mood and heart rate variability, a physiological measure
related to exertion of self-control and stress levels (Beute and de Kort 2014). Other
studies have found that stressed individuals tend to prefer rest, walking, and the
chance to see animals in nature (Stigsdotter and Grahn 2011), that visits to forests
can be both psychologically and physiologically restorative to patients suffering
from exhaustion disorder (Sonntag—@strém, Nordin et al. 2014), and that stressed
workers tend to use or seek out nature more (Colley, Brown et al. 2017). Forests
have been found to be particularly restorative, especially in countries that have a
cultural tradition of visiting forests for restorative experiences. This can be seen in
the Japanese tradition of ‘forest bathing’ (Park, Tsunetsugu et al. 2010; Hansen,
Jones et al. 2017). A study of 48 young urban males in Japan found significantly
lower blood pressure, higher parasympathetic nervous activity and lower sympa-
thetic nervous (fight-or-flight) activity, and a lower heart rate (also associated with
less stress) from contact with forests (Tsunetsugu, Lee et al. 2013). Similarly, many
Finnish studies have looked at forest perceptions and health: a recent study found
that while both an urban park and woodland have restorative eftects and can reduce
cortisol levels (an indicator of stress), the urban woodland was found to have a
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slightly higher positive influence on stress relief (Tyrviinen, Ojala et al. 2014).
Many of these studies build on Roger Ulrich’s famous 1984 gallbladder study, in
which patients facing a brick wall versus a park needed more pain medication, were
more difficult to deal with, and took longer to recover (Ulrich 1984). Further
research has supported Ulrich’s findings that contact with nature has been associ-
ated with faster recovery from illness (Sherman, Varni et al. 2005; Bengtsson and
Grahn 2014).

The last main area of research focus in the adaptive paradigm has looked at
environmental and aesthetic preferences for different types of nature, and urban
versus ‘nature’ scenes in particular. These studies also have their origin in an
evolutionary perspective foregrounding the link between nature preferences and sur-
vival and argue that, because early humans evolved in certain types of landscapes
(usually the savannah), they developed aesthetic preferences for landscapes that would
enhance their chances of survival. This evolutionary explanation has been used to
justify the outcomes of many early studies on aesthetic preferences which found that
participants tended to like calm open bodies of water, tall mature trees, and grassland
(Kaplan and Kaplan 1989; Ulrich 1993). Many of these studies also got participants
to rate their preference for urban versus more natural scenes (Kaplan and Talbot
1988; Hartig 1993), and usually found that participants tended to prefer more natural
scenes versus ones with evidence of human activity (Ulrich 1981). Early research also
found that preferences for savannah-type landscapes tended to be common across
cultures (Kaplan and Herbert 1987; Kaplan and Talbot 1988; Yu 1995), thereby sup-
porting the adaptive paradigm argument that these responses are innate. More recent
studies have examined the validity of psychological preference assessment tools,
focusing on qualities such as the coherence, complexity, and familiarity of the ‘nature’
being assessed (van der Jagt, Craig et al. 2014). Others have developed studies that
linked landscape preferences with perceived restoration (Herzog, Chen et al. 2002;
Scopelliti, Carrus et al. 2019), arguing that participants prefer landscapes they per-
ceive to have a higher restoration potential and that this possibly explains their pref-
erence (Wilkie and Clouston 2015). Lastly, recent studies have examined the
relationship between aesthetic landscape preferences and various activities, such as
recreation potential (Zhang, Chen et al. 2013) or scenery importance (Palmer and
English 2019), as well as individual moderating factors that influence aesthetic pref-
erences, such as landscape expertise (Dupont, Antrop et al. 2015; Coldwell and
Evans 2018), information provision (van der Wal, Miller et al. 2014), or, more
recently, non-Western preferences for urban nature (Gwedla and Shackleton 2019;
Pham, Labbé et al. 2019).

These studies have provided to urban planners and public health officials an
enormous amount of empirical data demonstrating the link between access to
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nature and improved human health and well-being. In particular, the recent trend
in this research paradigm to further quantify or rigorously test the causality
between greenspace and health (Sullivan, Kuo et al. 2004; Brown and Cummins
2013; Lee, Hur et al. 2018; Becker, Browning et al. 2019), as well as examine spe-
cific mediators and moderators influencing the nature-human health and well-
being relationship (Lachowycz and Jones 2013; Wilkie and Clements 2018), has
given public policy makers and planners the kind of replicable, quantifiable evid-
ence that is easily translated to policy. This kind of research has been instrumental
in bringing urban nature into public policy and planning discussions, such as urban
resiliency plans (Denver Environmental Health 2014) and the biophilic cities
movement (Biophilic Cities Network 2016; School of Architecture 2018). It has
also started to show up in discussions on biophilic design for workplaces and urban
revitalization (International WELL Building Institute 2018; 100 Resilient Cities
2019), which often includes small-scale urban greening (SSUG) projects. Recent
initiatives like these have increased the value of urban nature in public policy and
design discussions — whereas before the value was mainly aesthetic (and therefore
dispensable), it is now evident in multiple environmental, social, and health and
well-being benefits.

'The utility paradigm: nature as offering opportunities for action or benefits

The utility paradigm also examines the role that nature, or the environment, plays
in human health and well-being, but it starts with the assumption that enhanced
well-being comes from opportunities in the environment to satisfy specific social
or intrapersonal needs (Williams and Patterson 2008; Hadavi, Kaplan et al. 2015;
Hadavi 2017; Aratjo, Brymer et al. 2019). Research following this paradigm often
views the environment as a setting for action, and the individual as a rational
decision-maker evaluating the opportunities, or affordances (Heft 2010; Laakso-
harju, Rappe et al. 2012; Hooper, Boruft et al. 2018) offered by the setting for
their individual needs. This focus on the environment as a site of action is a key
difference from much of the research in the adaptive paradigm, which often relies
on the visual aspects of nature — usually through images — to elicit and then test
psychological and physiological responses. Three of the most common mechanisms
that researchers use to explain positive individual health outcomes and access to
nature in this paradigm are (1) physical activity, (2) restorative and stress-
alleviating experiences, and (3) social interaction, cohesion, and/or safety (Korpela,
Borodulin et al. 2014; Villeneuve, Jerrett et al. 2018; Dadvand, Hariri et al. 2019).
While there is overlap between the restorative and stress-alleviating experiences
research area and the adaptive paradigm — as well as acknowledgement that they
are interrelated (Lachowycz and Jones 2013) — the focus in the utility paradigm
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tends to view psychosocial and physiological benefits as part of an action taken on
the part of the individual, often physical activity in nature versus more urban set-
tings. Partly this emphasis on action is in response to perceived gaps in research in
the adaptive paradigm, including in the explanation of individual, social, or built
environment characteristics that influence or moderate the relationship between
greenspace and health outcomes (Lachowycz and Jones 2013) and in the focus on
visual aspects of nature at the expense of lived experience in nature (Heft 2010). It
is also due to the overlap of researchers working on nature and health in the utility
paradigm and those in public health, urban planning, and park management
(Williams and Patterson 2008; Hooper, Boruff et al. 2018). The utilitarian para-
digm attempts to ‘fill in’ some of the gap in our understanding of the link between
the environment as greenspace and health.

For example, while the importance of physical activity for positive health out-
comes is well established (Brown, Schebella et al. 2014; Sugiyama, Carver et al.
2018), research from public health using the socio-ecological model (Colorado
Department of Public Health and the Environment 2015) has helped planners and
public health officials better understand human behaviour around physical activity,
particularly around mediating factors such as individual characteristics and phys-
ical, social, and economic barriers to physical activity (Koppen, Sang et al. 2014;
Reyes, Piez et al. 2014; Douglas, Briones et al. 2018). Researchers in the utility
paradigm have addressed these factors by examining: (a) barriers to access to parks,
as this is associated with increased physical activity; (b) the role of greenspace as a
potential mediator between physical activity and improved health and well-being;
and (c) attitudes and perceptions of greenspace that may influence physical activity.
Researchers have found for example that perceived urban park accessibility includes
both physical factors (i.e. distance, number of parks, and walkability) and social
aspects (such as cultural activities and fit, shared activities, amount of leisure time
available, and perceived safety) (Wang, Brown et al. 2015; Mak and Jim 2018;
Denveright. 2019). Other research has focused on the type and quality of the
greenspace, finding positive associations with increased levels of physical activity
and the amount of residential greenery (Villeneuve, Jerrett et al. 2018), the dis-
tance to the nearest urban greenspace (Kaczynski, Potwarka et al. 2009; Ayala-
Azcarraga, Diaz et al. 2019), the size of the greenspace (Paquet, Orschulok et al.
2013), and presence of specific features, often linked to play or activity (Kaczynski,
Potwarka et al. 2009; van Dijk-Wesselius, Maas et al. 2018). Recently, specific
characteristics of greenspace that encourage or discourage physical activity for spe-
cific groups has been a popular focus, particularly around environments that
encourage children’s play (Louv 2006; Laaksoharju, Rappe et al. 2012; Martensson,
Jansson et al. 2014) or non-white groups (Pham, Labbé et al. 2019).
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Lastly, following public health models that include social support as a deter-
minant of health, some studies have looked at the role that greenspace plays in
providing opportunities for social cohesion and interaction (Adinolfi, Sudrez-
Ciceres et al. 2014), particularly for urban parks. This last stream of research also
often overlaps with work in the adaptive paradigm, but again focuses on the
evaluation of greenspace for action, defined here as opportunities for socialization
(Brown, Rhodes et al. 2018; Larrea, Muela et al. 2019). Research in this area has
been very helpful in advocating for urban greenspace as a means to improve
population health. It has also been quick to adopt innovative community engage-
ment methods to try to increase physical activity levels among vulnerable popula-
tions (Morris and O’Brien 2011; Brown, Schebella et al. 2014), particularly when
combined with approaches from ecological design (Hadavi, Kaplan et al. 2015).
Recently this area has also embraced different, more interactive methods of
assessment and community engagement, particularly around social media, with
the hopes of engaging non-traditional user groups (Brown, Rhodes et al. 2018,;
Bubalo, van Zanten et al. 2019; Plunz, Zhou et al. 2019). However, some meta-
studies have found an ambiguous or no correlation between different health
measures and available greenspace (Maas, van Winsum-Westra et al. 2009;
Paquet, Orschulok et al. 2013), and this has led many researchers to focus on
identifying and testing which mediators and moderators influence physical activ-
ity levels (Lachowycz and Jones 2013; Schipperijn, Bentsen et al. 2013; Vich,
Marquet et al. 2019), or to develop models that can help explain all of the poten-
tial mediators and moderators in this relationship (Lachowycz and Jones 2013).
Most of these models focus on quantitative measurement of the amount of
greenspace or characteristics of greenspace that provide opportunities for action,
which has meant that ‘nature’ is often interchangeable with ‘environment’ or
‘greenspace.” Because features of the environment are valuable for their utility,
versus their symbolic or inherent meaning and values, they have been argued to
be interchangeable or reproducible, a useful quality for urban planners and park
management. This can be seen in current park management initiatives in the
Denver, Colorado region that are evaluating park amenities and potential rates
of physical activity based on a checklist of amenities for each park (City of
Golden Parks and Recreation 2016; Denveright, 2019). It also fits well with eco-
nomic resource valuation approaches (Williams and Patterson 2008) that can be
useful for policy makers to justify the expense of creation or maintenance for
urban greenspace. Though research in the utility paradigm has not been as exten-
sive as research in the adaptive paradigm, given its crossover with public health
and park management goals, it has been fairly influential in public policy and

design discussions (Curl, Ward Thompson et al. 2015).
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The types of research conducted under these models reflect the dominance of an
underlying psychometric paradigm commonly used by researchers who use adaptive
and utilitarian paradigms, particularly, though not exclusively, environmental psy-
chologists (Patterson and Williams 2005). This is not surprising given the biological
origins of much of this work, and the types of research that are considered valid and
‘good science’ (see Figure 1.1). Key aspects of the psychometric paradigm include:
(1) a telic ontology (or belief about reality) that aims to understand and generalize
human relationships with nature and find common foundational aspects; (2) an axi-
ology (or the goals of science) in which theoretical concepts and definitions are
precise enough to be quantified and replicated; and (3) the use of categories, psycho-
logical tests, and statistical controls to simplify the world into a closed system for
study, develop testable theories, and use a priori categories of nature (Herzog, Chen
et al. 2002). This focus on measurement as a way to know the world reflects an epis-
temological model of behaviour that is mostly linear, individualistic, and reduction-
ist, and focuses on understanding the mechanism between the phenomena (here,
nature) and the response in the individual. Nature in the psychometric, adaptive,
and utilitarian paradigms is seen as a relatively constant entity that does not need
explaining: it just is (Uzzell and Rathzel 2009). This closely aligns with the popular
cultural conception of nature as a given (Williams 1976; Nelson 1996), and with the
tradition of Anglo-American nature writing — in the vein of Thoreau, Muir and
Leopold (Leopold 1971; Muir 1997; Thoreau 2004) — as well as with the bio-
engineering model of nature in reports such as the Millennium Ecosystem Health
assessment (Millennial Ecosystem Assessment 2003).

Understanding the underlying paradigm(s) beneath these research programs
thus clarifies their choice of methods and current research questions. This founda-
tion has a profound influence on what kinds of things get studied, and what expla-
nations are given to the results that are generated. As indicated by Williams and
Patterson in discussing place, a similarly complex phenomenon as nature, “methods
are not passive instruments for rendering place meanings, but in fact (they) impose
structures on observations that shape what counts as meaning” (Williams and
Patterson 2007). For example, as seen above, there are differences between research
programs looking at restorative environments in terms of stress reduction or
reduced attentional fatigue, or the role of greenspace in providing opportunities for
behaviour changes to improve health and well-being. Despite these differences,
there is a general consensus that exposure to nature — ranging from viewing images
of nature to being physically active in ‘wilderness’ — improves well-being, and that
the key research questions that remain are to further define the mechanisms by
which this happens (Carrus, Scopelliti et al. 2015; Li, Deal et al. 2018; van den
Berg, van Poppel et al. 2019). Following the general psychometric paradigm that
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forms the bulk of this research, this is usually achieved by further dividing, isolat-
ing, and reducing the component parts of nature and individual experience in order
to establish causality between nature and health and well-being, as well as better
understand design and health implications. Because it shows causality and is
quantifiable, this approach is well suited to policy and design decisions and finds
easy dissemination in both popular media and academic journals (Ashford 2015;
Clemens 2015; Lee, Williams et al. 2015).

While this empiricism and emphasis on quantitative data are necessary for much
of the research to be considered rigorous and valid in their host discipline (and for
environmental psychology in particular), these modes have been criticized by many
social scientists as missing key components of the human relationship to nature.
These critiques centre on different interpretations and beliefs around the under-
standing of (a) what nature is, and (b) what our relationship to it is, which are the
questions explored in this chapter. First, critics have argued that using a biomedi-
cal or bio-engineering definition of nature reduces it to something that works
mechanistically through exposure on human health, well-being, and behaviour
rather than something that is perceived and related to (Carpenter 2013). Second,

by conceptualizing the environment as a natural (as opposed to socially
defined) phenomenon, studies following the adaptive paradigm tend not to
address the larger context of place including economic, social, and political
forces that structure environmental conditions and distributions of power to
access and regulate these conditions within society.

(Williams and Patterson 2008)

Similarly, the utilitarian paradigm has been criticized for its limited understanding
of the socio-economic and socio-cultural factors influencing access to nature,
reduction of environmental values to utility, and general disregard for the symbolic
meaning of nature for humans (Williams and Patterson 2008; Carpenter 2013).
While these limitations are partially rooted in a preference for statistical analysis
and the visual experience of nature (Brown and Cummins 2013; Hitchings 2013),
it also reflects the linear exposure-reaction/action paradigm underlying much of
the adaptive and utilitarian research programs, versus the relational approach
tavoured by many social scientists discussed in the next section. Specifically, this
means that these research programs can, due to their paradigms and methods,
ignore or reduce to simple categories the full experiential quality of the human
relationship to nature, viewing it as exposure—reaction, instead of humans and
nature influencing and acting upon one another in a reciprocal relationship.
Furthermore, these research programs have tended to view values, perceptions, and
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understandings of nature as fixed and immutable instead of shifting and subject to
multiple influences. This can happen even when researchers working under the
adaptive or utilitarian paradigm try to incorporate more qualitative measures into
their understanding of the human relationship to nature. For example, while
incorporating sense of place into models of how people feel about nature is prom-
ising (Korpela, Ylen et al. 2009; Wilkie and Clements 2018), studies that reduce
the role of sense of place to cognitive constructs like place attachment and satisfac-
tion (Stedman 2003) have been criticized for misunderstanding the original nuance
in sense-of-place studies that were a backlash against psychometric paradigms to
begin with (Williams 2014). Similarly, the paucity of studies looking at why people
do not go into nature, even when they know it is good for them, demonstrate a
lack of evaluation of the whole lived experience of the individual or group, not just
at a particular moment in time and place (Hitchings 2013; Boyd, White et al.
2018). While this more relational understanding of nature is starting to be recog-
nized by researchers who have traditionally been working under the adaptive or
utilitarian paradigms (Brown and Cummins 2013; von Lindern, Bauer et al. 2013;
Home, Lewis et al. 2019), and in particular those who also work in public health
(Ward Thompson, Roe et al. 2012) or urban park work (Palardy, Boley et al.
2018b), the ease of translation of statistical results and quantification to policy have
made it difficult for relational approaches to be incorporated into most urban plan-
ning and design policy.

Nevertheless, there are key exceptions. As mentioned above, though psychomet-
rics is the dominant paradigm that often coincides with and supports the adaptive
and utilitarian paradigms underlying most of this research, there is a multitude of
research practices within the adaptive and utilitarian paradigms. In particular, there
has been some movement to incorporate more qualitative and nuanced under-
standings of place and the human relationship to and understanding of nature and
health. For example, a few studies have incorporated more qualitative, exploratory
research on nature and health (Sullivan, Frumkin et al. 2014) and blended different
paradigms and assumptions (Ozguner and Kendle 2006; Hitchings 2013), particu-
larly around the role of emotion and a connection to nature (Pearce, Davison et al.
2015; Knez, Sang et al. 2018; Wyles, White et al. 2019). There has also been
promising work that has used qualitative methodology and exploratory methods to
explore larger themes such as fear of nature and children’s sense of place (Milligan
and Bingley 2007; Bagot, Allen et al. 2015), motivations for visiting nature
(Pasanen, Neuvonen et al. 2018), and some promising projects that recognize that
urban greening needs to also incorporate socio-ecological values and cultural pref-
erences (Kowarik 2019). Other research has begun to examine individual or group
experiences, particularly for non-Western populations (Pham, Labbé et al. 2019),
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job type (van den Berg, Vlek et al. 1998; Flint, Kunze et al. 2013; Colley, Brown
et al. 2017), rural versus urban residency (Yu 1995), and the role of time and
memory in place identity and nature perceptions (Ratcliffe and Korpela 2018) for
the role they play in preferences for different types of landscapes, finding that these
preferences can be mediated by numerous factors that may interrelate and change
over time. Other studies (Korpela and Ylen 2007; Ratcliffe, Gatersleben et al.
2013) have used more qualitative research methods, such as participant observa-
tion, interviews, or open-ended responses, and have called for even more qual-
itative research and interdisciplinary collaboration (Kaplan and Kaplan 2009;
Hitchings 2013), particularly to explain the role that attachment and special places
have in restoration or preferences (Korpela, Ylen et al. 2008; Korpela, Ylen et al.
2009; Wilkie and Stavridou 2013) or more interactive ways of measuring life
experience (Norwood, Lakhani et al. 2019). There has even been some exploration
of virtual reality (Birenboim, Dijst et al. 2019) and criticism of value- and context-
neutral use of neuroscience for human—nature studies (Roberts and Christopoulos
2018), which is a promising avenue to avoid some of the pitfalls of the psychomet-
ric model. Lastly, some American researchers have begun to collaborate heavily
with Chinese researchers to understand cultural differences and values that influ-
ence the human relationship to nature (Sullivan, Frumkin et al. 2014; Jiang, Zhang
et al. 2015), and there have been numerous calls for longitudinal studies (Brown
and Cummins 2013; Lachowycz and Jones 2013) and a better understanding of
the role of movement, access to nature, and real-world outcomes to understand
long-term population impacts (Li, Deal et al. 2018; Norwood, Lakhani et al.
2019). While these strands of place-based or more qualitative research, or innov-
ative use of mobile methods are not dominant, their attempt to blend qualitative
and quantitative research has proved useful for urban policy makers interested in
urbanites’ use and valuation of urban nature, particularly in walkability and place-
making design policies. Still, differences in these key research programs that are
based in different paradigms mean that the insights and knowledge of a relational
and socially constructed approach, discussed below, are rarely incorporated into
small-scale urban greening projects or urban policy.

The social construction paradigm: constructed, political, and relational

Examining how nature is studied by social scientists using a social constructionist
or relational approach is complicated by the fact that unlike the adaptive and utili-
tarian work, the focus has not generally been on how nature influences health
through empirical studies. Instead, the focus in socially constructed and relational
work has been on how larger discourses in popular culture have influenced how we
think and feel about nature, or on other ways we experience and understand nature,
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such as through the body or through animals. This can make it difficult to compare
the research programs, since they are at different scales and with a different focus.
Nevertheless, insights from the social constructionist and relational approaches on
the human relationship to nature have been very useful in explaining the why
behind likes and dislikes, conflicts over urban greening projects, and apathy
towards nature from even ‘green’ urbanites.

Though research programs in the social sciences vary considerably in how they
study nature, most use, or react against, a social constructionist paradigm that was
popularized by the so-called cultural turn in geography in the 1980s. This social
constructionist paradigm generally (1) questions or challenges nature as a stable
category, or (2) is interested in how economic, cultural, gendered, and historical
interactions with nature helped to create our representation or understanding of
it, sometimes referring to the resultant culture—nature hybrid as ‘socio-nature’
(Loftus 2007). Current research programs on nature vary, but generally they
respond to the cultural turn by either continuing their line of inquiry or reacting
against it (the so-called relational turn, described below). Much has been written
on the shift from the cultural to the relational turn on our understanding of nature
(Neumann 2011; Simonsen 2013), and the research programs described below are
still very much in flux. While these research programs have been far less influen-
tial in urban greening policy, their insights have the potential to address some of
the conflicts and ambiguity around perceptions of small-scale urban greening
(SSUG) projects. Below is an overview of key research programs that have been
or are currently the most influential in discussions on nature, as well as their views
on nature and health, if any.

Social constructionists and ‘the cultural turn’

Though less commonly known outside of academia — with the occasional upset in
popular media (Cronon 1995) — and rarely referenced in environmental psych-
ology, the cultural turn in geography in the 1980s was very influential on how
nature was perceived in the social sciences, to the point where the term ‘nature’ is
rarely used by geographers, due to the complexity of meanings associated with it
(Braun 2005). The types of research conducted on nature in the cultural turn reflect
an underlying social constructionist paradigm that has a general ontology that
there is no essential, stable reality to be discovered through systematic observation,
but rather that knowledge and identity are plural, partial, contested, and shifting,
depending on who is in power and who is positioned as the subject, or knower.
This means that while for social constructionists a real empirical world 7s held to
exist independently of our categorizations (i.e. the biophysical ‘nature’), it is filtered
through a subjective perspective, influencing the decisions and beliefs about
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scientific methods or theoretical concepts and models used to study it (Robbins
2004; Cockayne, Ruez et al. 2017). Because of this focus, discourse — or the way
debates are framed and discussed — is seen as not only representing the world, but
also creating it (Braun 2008), so discourse analysis, whether through language,
signs, or concepts, is privileged in this paradigm as a means of deconstructing
hidden power structures and dynamics that shape the world. Following this privi-
leging of discourse and deconstruction, the methods predominantly employed by
social constructionists seek to explore the symbols, politics, and personal narratives
of a particular situation, theme, or event through in-depth interviews, textual ana-
lysis, and/or case studies (Willems-Braun 1997; Katz 1998; Kuus 2019). Though
there is considerable variation among the types of approaches taken by social con-
structionists, their common aim is the destabilization of ‘nature’ as a self-evident
concept and thing that is not influenced by cultural, economic, and gendered
factors. They thus reject the premise of the adaptive and utilitarian paradigms that
reactions to nature are innate and biophysical.

'The production and construction of nature

The most influential research programs on nature from the cultural turn are (a) the
production of nature, and (b) the construction of nature. The production of nature
was popularized by Neil Smith’s Uneven Development (Smith 1984), which takes a
structuralist Marxist view (which views all relationships through the lens of capit-
alism) to examine how nature is transformed and turned into a commodity under
the processes of capitalist production (Smith 1984), leading to a false sense of sep-
aration for workers, consumers, and urban dwellers (Talbot 1998). This reification
of our relationship to nature (Williams 1973; Smith 1996) gives consumers the
false impression that they are linked to a universal, unifying nature yet simultan-
eously separated from it. This domination of nature and our perception of it as
filtered through capitalist modes of production form the basis of many aspects of
this research program (Smith 1996; Willems-Braun 1997; Keil and Graham 1998,;
Huber 2018) and has been used recently to critique the construction of space for
and values around urban greening (Wachsmuth and Angelo 2018). At its most
extreme, this version of the social constructionist paradigm has been used by
researchers to promote a ‘hard’ constructivist approach, arguing that nature is actu-
ally something physically produced, as, for example, in the biotechnology indus-
tries (Katz 1998; Castree 2000).

Similarly, research programs that looked at the construction of nature tend to
arise from a historical materialist perspective, which assume our understanding of
‘nature’ is not innate but has been created by shifting historical relationships
(Loftus 2007). Key contributions from these research programs have challenged
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the concept of ‘nature’ itself, deconstructing our perceptions of what we under-
stand by ‘nature’ by asking which ‘nature’ we are discussing and unveiling the com-
plexities surrounding the use of the term (Williams 1976). This is particularly
important as our understanding of nature is hindered by its long association with
the unmediated and given (Olwig 1995: 380), and by the fact that ‘nature’ refers
simultaneously to both the physical world around us and our cultural and histor-
ically mediated understanding of it (Williams 1976: 184). More specifically,
researchers using the social constructionist paradigm have stressed distinctions
between wilderness and nature (Cronon 1995; Merchant 1995), deconstructing
nature’s changing historical valuation (Nash 1982; Tuan 1990; Schirpke, Altzinger
et al. 2019). For example, the way early European settlers perceived wilderness,
which was often as a fearful ‘other’ to be battled (Nash 1982), contrasts sharply
with current Anglo-American ideals of wilderness that equates it with leisure
(White 1995; Duncan and Duncan 2001; Martin 2004) and spiritual purity
(Proctor 1995; Cooper, Brady et al. 2016). More recently, this strand of research
has begun to look at non-Western perspectives of nature and challenged the
Anglo-American-centricity of previous research (Loftus 2019).

Social constructionism, nature, and health: which nature, and for whom?

Research programs following the cultural turn to understand nature have tended to
deconstruct the popular assumption that nature improves well-being. Part of the
classic Anglo-American narrative associates nature and, in particular, wilderness,
with the spiritual and mental rejuvenation that directly benefits well-being and was
extolled by Thoreau and others. Social constructionists have counteracted this view
by emphasizing that nature can also be threatening, a dangerous wasteland, or a
place of exclusion (Nash 1982; Tuan 1990; Merchant 1995; Duncan and Duncan
2001). The idea that the preservation of wilderness is beneficial to all has been
questioned in studies that note the exclusion of marginalized, and often non-
Anglo-American, peoples from discussions about the use and rights to nature, par-
ticularly wilderness reserves (Guha 1989; Willems-Braun 1997; Katz 1998;
Duncan and Duncan 2001; Fairhead, Leach et al. 2012; Rode 2017). If there is a
benefit to contact with nature, social constructionists following the cultural turn
have historically tended to view this critically — as nostalgic at best and colonialist
at worst (Relph 1985; Merchant 1995; Olwig 1995). This has led social construc-
tionists to view claims about the innate benefits to people’s well-being from contact
with nature with caution, even though many of the authors are self-proclaimed
environmentalists (Cronon 1995; White 1995). More recently, social construction-
ists have argued that studies of well-being have ignored context, culture, and the
influence of the so-called ‘more than human’ (see below), focusing on individual



34 NATURE, HEALTH, WELL-BEING, AND SENSE OF PLACE

experiences instead of embodied, relational experiences of place and culture (Smith
and Reid 2018). Lastly, the social constructionist tendency to privilege rational,
intellectual experiences of nature over more relational, emotional, and affective
responses has meant that affective responses to nature are also generally viewed
with suspicion. This means that though there is strong evidence emerging from the
adaptive and utilitarian paradigm research programs on the role of affective
responses to nature as key to understanding the nature-health relationship, social
constructionist research programs following the cultural turn have generally
ignored this aspect of the human relationship to nature.

Insights from the cultural turn are particularly relevant when public policy dis-
cussions are made about what counts as ‘nature’ and which parts of it should be
saved, an increasingly pressing issue given the rate of urban expansion and discus-
sions about how to ‘bring nature back’ into cities. It has also been instrumental in
the critique, at least in academic circles, of the devaluation of urban nature versus
sacred, untouched wilderness (Cronon 1995; Davison 2008). The complexity of
our understanding of what counts as ‘nature’ can be seen in ecological restoration
debates that raised the issue of which ‘nature’ to restore — the pre-European or pre-
human forest (Elliot 2000; Gobster 2000; Hobbs, Higgs et al. 2009), and for whom
(Hertog and Turnhout 2018). This debate has also highlighted how certain types
of nature are viewed as appropriate only in certain places. For example, ‘wild’
nature, valued as a refuge far from the city, has often been seen as dirty, unsanitary,
and a symbol of neglect when it occurs iz a city (Hough 2004; Kaika 2006; Marvin
and Medd 2006; Rega-Brodsky, Nilon et al. 2018), a problematic valuation given
the trend towards ecologically beneficial urban greening projects that often have a
‘wild’ aesthetic (Church 2015). Though these insights have not often seeped into
public policy or design discourse, they have the potential to bring insight and
knowledge to create better small-scale urban greening projects.

Post-cultural turn: political ecology and the relational turn

Though useful, research programs following the social constructionist paradigm
have been criticized on multiple fronts, in part because of this basic question: if
there is no one nature, and nature can be reduced to our cultural interpretation,
which ‘nature’ (if any) do we bother to save? The social constructionist position
that there is no stable, common world to be understood has also made it difficult
to make policy recommendations. As a consequence, social constructionist research
programs on nature have been criticized for not helping to resolve current dilem-
mas such as the value and role of urban nature for health and well-being (Gobster
2000; Egan, Hjerpe et al. 2011); others have argued that this paradigm undermines
wilderness preservation as well (Waller 1998; Katz 2000; Martin 2017). Second,
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the social constructionist perspective has been criticized for giving no agency or
power of influence to nature itself (Castree 2000; Simonsen 2013; Lorimer,
Hodgetts et al. 2019), leaving it solely an empty canvas upon which humans
project our economic, social, and cultural desires.

The critiques of the cultural turn have led to numerous post-cultural research
programs in the last ten years. Much of the recent work on nature in the post-
cultural turn has been focused on trying to fill in and explore the qualities, power,
and attributes of nature that challenge human practices (Braun 2008; Kuus 2019).
'This work has generally focused either on (a) the properties of nature that resist, or
have power against, human actions, or (b) challenging the prioritization of repres-
entation as a way of knowing and exploring other ways of understanding nature,
focusing in particular on local, embodied, emotional, and performative experiences
of nature. Though these research programs have not had nearly the same impact on
policy as environmental psychology research programs, they offer some promise for
negotiating conflicts and equity around urban greening.

Political ecology and nature: politics, identity, labour and land-rights

Research programs in political ecology have both built on and critiqued social con-
structionist research programs following the cultural turn (Neumann 2011). While
research programs in political ecology can be generally characterized by a focus on
the interplay of political, social, and environmental factors (Curtis and Oven 2012),
current research programs can be roughly divided into two foci. First, they are
recognizing the physical presence of nature that resists economic production and
influences social and economic activities (Castree 1995; Prudham 2005; Jackson
and Neely 2015). Some of this research has focused on the hybrid ‘nature,” or
‘socio-nature,” created by the interaction between capitalism, nature, and human
labour in cities (Heynen, Kaika et al. 2006; Newell and Cousins 2014; Wachsmuth
and Angelo 2018). More recently, some work has even looked at how physical
nature can impact human physical health, for example through altering the micro-
biome (Pearson, Rzotkiewicz et al. 2019). Second, research programs in political
ecology have argued for the need to focus on indigenous, local, and rooted-in-place
knowledge and the embodied experience (Neumann 2011; Ekers and Loftus 2013;
Loftus 2019). Political ecology thus bridges the so-called representational (or a
focus on visual representation and discourse) and structuralist focus of the cultural
turn, and the place-based, experiential, relational, and post-structuralist focus of
the relational turn discussed below. Though the relationship between them is
complex and currently debated, one of the main differences is that political ecology
views these nature-human relationships as inherently political — asking for example
why these bodies are in this space in the first place — whereas non-representational
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approaches have been criticized for eschewing a political lens (Neumann 2011,
Mountz 2018). In this way research programs in political ecology are still found
within the social constructionist paradigm, but with modifications against its so-
called extremes. Lastly, the relationship between nature and health has not tradi-
tionally been a focus of political ecology, though there have been recent calls to
expand research programs from a mainly disease ecology focus to a broader health—
nature realm of inquiry (Jackson and Neely 2015; Neely and Nading 2017).

Key contributions from political ecology include the argument that struggles
over nature and meaning are also struggles for social identity, belonging, exclusion
and land-rights, particularly in rural production landscapes (Neumann 2011,
Clement 2019), or conflicts around urban greening efforts (Simpson and Bagelman
2018). Political ecology has been useful for understanding the politics around our
experience of nature. For example, work on the production and consumption of
the American lawn have shown that rather than being an ‘innate’ aesthetic prefer-
ence, it is part of a dominant discourse that divides urban ‘nature’ into ‘good’ and
‘bad’ nature in very specific places, and with specific practices and economies, in

cities and suburbs (Robbins and Sharp 2003).

'The relational turn: the experience of nature as sensuous, emotional, daily lived

experience of place

The last influential area of research that looks at nature falls under what is broadly
termed the ‘relational turn.” The relational turn is the most recent reaction against
and rejection of the cultural turn. Contrary to the adaptive, utilitarian, and social
constructionist paradigms, research programs falling under the relational turn
deploy a variety of paradigms — from performance theory, to post-phenomenology,
to social network theory (Dowling, Lloyd et al. 2018; Radil and Walther 2018) to
Marxism (Simonsen 2013) — and a multiplicity of methods. While significant
differences in paradigmatic or ontological approaches underlie these research pro-
grams’ examination of nature, they share the rejection of representationalism (or
focus on the visual) and structuralism (i.e. using a single lens to frame relation-
ships, such as capitalism) that characterizes social constructionism under the cul-
tural turn. Instead, research programs in the relational turn focus on sensuous,
local, daily lived experiences of place, often using personal, in-depth, ethnographic-
style methods. Central to the relational turn’s approach to nature is the recognition
of the vigour and inventiveness of the natural world (Kearns 2003; Newell and
Cousins 2014; Lorimer, Hodgetts et al. 2019) and its resistance to description or
mastery due to its complexity (Thrift 2005). Of importance for understanding the
human relationship to nature in cities are research programs that examine the re-

enchantment with geography and landscape (Woodyer and Geoghegan 2013;
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Bonnett 2017), the study of emotion and affect in human—nature relations (Wright
2010; Curtis and Oven 2012; Uhlmann, Lin et al. 2018), and haptic (or body-
centred) knowledge (Paterson 2009; Evans 2017; Whaley 2018).

Work in the relational paradigm has attempted to fill in some perceived gaps in
the social constructionist paradigm regarding our understanding of the human
relationship to nature, particularly the privileging of the visual, intellectual, and
economic aspects of nature. Political ecology’s inclusion of politics, labour, place
and identity in their work offers insight into some of the sources of conflict and
apathy that influence urbanites’ relationships with and reactions to urban nature.
Work from the relational turn, in contrast, has focused on the local lived embodied
experience, the role of place, and the role of affect (or emotion) in understanding
the human relationship with nature. As potentially useful as this is, little of this
work has found much traction in either public policy or the design fields, with
some exceptions that look at public perceptions of public land (Gilchrist, Brown et
al. 2015), parks (Baur, Tynon et al. 2013; Roberts, Sadler et al. 2019), or the role
of emotion in urbanites’ reactions to climate change (Curtis and Oven 2012;
Derkzen, van Teeffelen et al. 2017; Wang, Geng et al. 2019). This is likely due to
the privileging of quantitative work in public policy and the difficulty of translating
critical theory, which tends to take things apart, into policy and design decisions,
which needs to put things back together. With the exceptions indicated above,
particularly around some qualitative work on favourite places and identity, this
work has also not had much traction with most of the dominant research in the
adaptive and utilitarian paradigms. This is despite the attempt to include all pos-
sible mediators and moderators in many current models that explain human
nature—health relationships and outcomes, particularly around health, ecosystem
services, and climate change (Millennial Ecosystem Assessment 2003; Lachowycz

and Jones 2013).

New directions in nature, health, and well-being research

Though the above research paradigms constitute the majority of past and current
work on the human relationship to nature and how it impacts our health, well-
being, and sense of place, there are a few other strands of research which are
important to our examination of small-scale urban greening (SSUG) projects and
which may point to promising new directions for collaboration, insight, and syner-
gies. These strands of research tend to fall in-between the dominant research para-
digms, or even outside them, and include new work that is exploring the role
biodiversity plays in restoration and well-being, finding both that perceived bio-
diversity increases well-being (Carrus, Scopelliti et al. 2015; Southon, Jorgensen
et al. 2018; Schebella, Weber et al. 2019), and that beauty was a higher predictor
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of well-being than perceived biodiversity (Muratet, Pellegrini et al. 2015). Other
work has looked at how being connected to or experiencing beauty in nature
directly impacts well-being (Zhang, Howell et al. 2014; Berto, Barbiero et al.
2018), or the role an emotional connection to nature plays in understanding
positive health outcomes (Perrin and Benassi 2009; Pearce, Davison et al. 2015;
Dean, Shanahan et al. 2018). Some work from the relational turn has critiqued the
lack of political context for haptic, or body-centred work (Mountz 2018; Kuus
2019), while others have called for different methods to more fully address the
paradigm-shifting work around nature as thriving, active, more-than-human, and
relational (Dowling, Lloyd et al. 2017; Millington and Wainwright 2017,
Dowling, Lloyd et al. 2018). Other promising work examines the role of access to
nature in creativity (Pasanen, Neuvonen et al. 2018); for example, a study in
Denmark among creative professionals found that time in nature made them more
curious, able to get new ideas, and flexible in their thinking. It found that the
restoration of directed attention (a key component of the restoration theory under
the adaptive paradigm) also helped with the analysis and further development of
ideas, as well as the preparation and incubation phase of creative thinking
(Plambech and Konijnendijk van den Bosch 2015). Further studies have found
that self-identified nature lovers are more likely to score higher on cognitive styles
associated with creativity, such as an adaption-innovation and analytic-holistic
thinking style (Leong, Fischer et al. 2014). There is also promise in studies that are
using a phenomenological, place-based approach to understand how people’s rela-
tionship with and understanding of nature is dynamic, socially mediated, and
changeable, for example finding that everyday experiences and conditions can both
limit and encourage time in a neighbourhood forest — in other words, that these
relationships are not constant (Skar 2010), thus challenging some of the universal
findings of the psychometric approach.

'This builds on work that has explored sense of place not only as key to under-
standing the mediators and moderators in our relationship to nature, but also as a
foundation of being human; experience, life, and action begin in place (Relph
2008). The phenomenological approach in particular, as will be discussed in
Chapter 3, can be useful for understanding values and attitudes about complex,
daily lived experiences that may not yet be articulated, allowing researchers to get
at the why and how and go beyond likes and dislikes. Lastly, in a completely
different research paradigm, research programs that look at biomedicine have
traditionally examined the molecularization of life and the relation between socio-
natures and the body. Until recently the environment, or nature, has been largely a
black box — in other words, an explanatory factor if all others failed to explain
health outcomes. Recent work in environmental epigenetics, however, has shown
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that exposure to chemicals and on-going environmental stressors are actually
changing the expression of phenotypes and having multi-generational, long-term
health impacts (Guthman and Mansfield 2013; Jackson and Neely 2015; Nilsson,
Sadler-Riggleman et al. 2018; Prior, Manley et al. 2019). This transdisciplinary
work is showing that the environment, or ‘nature,’ is co-producing not just psycho-
logical health, but biophysical health as well (Pearson, Rzotkiewicz et al. 2019),
and challenging the separation between the bio-engineering and socially con-
structed/relational paradigms that have looked at nature and health, with signi-
ficant implications for urban greening projects, as we will see in Chapter 4.

Moving forward: research, policy, and practice on nature and health in cities

This chapter has given an overview of what we currently know about our under-
standing of the human relationship with nature and its influence on our health and
well-being, what we don’t agree on, and why our approach to these questions
matters. It examined two key groups of research based on their underlying para-
digms around the questions: “What is nature?” and “What is the human relation-
ship to nature?” Research programs using a bio-engineering model of nature and
health — in particular those using adaptive and utilitarian paradigms — tend to leave
the concept of nature as a given, an attitude that parallels nineteenth-century
American writing on nature, such as that of Thoreau and Muir. They also tend to
view human psychological and physiological reactions to nature as innate, biologi-
cal responses honed over our evolution, a theory commonly referred to as the
biophilia hypothesis (Wilson 1984; Kellert 2014). Barring some key exceptions,
they also tend to view the relationship between nature and human health, well-
being, and behaviour as a linear exposure—reaction model that can be reduced to
individual parts and quantified in order to develop with universal explanations and
theories. While they have provided a substantial body of empirical evidence on the
benefits of access to nature for human health and well-being, and they have been
instrumental in bringing urban nature to the forefront of public policy and design
discussions, these research programs have been unable to explain conflicts over
urban greening projects, the why behind urbanities’ likes and dislikes, or apathy on
the part of even ‘greenie’ urbanites over greenspaces. They have also tended to dis-
count or not include in their models the role that social, cultural, political, and
economic factors play in our perceptions and valuation of, and even access to,
urban nature in the first place.

Researchers following a social constructionist paradigm, on the other hand,
reject both the self-evident characteristics of the word ‘nature’ and the idea that
our reactions to it are innate. They argue instead that nature is influenced by
dominant cultural and economic discourses, changing from a threatening
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wilderness for pioneers to a sacred, universal, and distant concept far from daily life
and production for most urbanites. This viewpoint has been criticized, however, for
reducing nature to culture, privileging intellectual and representational under-
standings of nature, and harming conservation and restoration efforts. Researchers
using a political ecology paradigm have argued that all relationships with nature
are inherently political, asking why our bodies are in nature in the first place (i.e.
labour or leisure) (Mountz 2018), and how those relationships are expressions and
fights for identity, labour, and place. Lastly, researchers falling under a broadly
defined relational paradigm have rejected the representational, structural, and
intellectual focus of most of the other research on nature and argued for an emo-
tional, individual, place- and body-based narrative understanding of nature. With
some notable exceptions, most of the research using a social constructionist or rela-
tional paradigm has not been very influential in popular media, public policy deci-
sions, or design discourses as they do not fit easily into policy. This is despite their
potential to help provide insight into conflicts, aesthetic preferences, and apathy
around urban greening projects.

Understanding how underlying paradigms influence current research and
debates about nature and health in our cities helps us to understand where current
gaps in our knowledge may exist. For example, due to the dominance of adaptive
and utilitarian research in public policy that can reduce the human—nature relation-
ship to its smallest parts, there is a risk that urban greening projects, and SSUG
projects in particular, will be designed with little understanding of how to maxi-
mize potential health, sense of place, and other benefits that speak to the whole
person and a lived experience of place, relying instead on the minimum required
for a design or municipal building credit. As will be seen in Chapter 3, these
‘minimum urban greening projects’ provide little in the way of health and well-
being benefits for urbanites and in fact can give rise to negative perceptions and
disappointment. Relying heavily on imagined restorative benefits (often from
college students) of a visual depiction of nature in experimental settings, versus
actual restoration when part of one’s daily lived experience, also raises questions
about the ability of one method or approach to fully capture something as complex
as the human relationship to nature in cities, a sentiment which is increasingly
finding traction and acceptance among some nature—health researchers (Brown
and Cummins 2013; Wartmann and Purves 2018), but not necessarily in public
policy or design.

'The heavy reliance on the bio-engineering model of nature and health in public
policy and design also impedes a fuller exploration and understanding of which
aesthetic preferences are malleable through, say, education, and which are unlikely
to change. This limitation is problematic given that many new urban greening
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projects have specific ecological objectives that encourage a ‘wilder’ aesthetic that
traditionally has not been viewed positively by North American urbanites. As we
will see in Chapter 3, better understanding how urbanites feel and why they do
about small-scale urban nature can help policy makers and designers go beyond
likes and dislikes and begin to create more equitable and sustainable places that
support, and even encourage, health and well-being. Incorporating some of the
insights from the social constructionist and relational paradigm research can help
to unpack the conflicts, apathy, and aesthetic preferences that must be understood
for small-scale urban greening projects to be successtul. Given policy makers’ wish
to create vibrant, equitable, sustainable, and healthy places to live in cities, under-
standing these psychosocial factors can be an important component of designing
urban greening projects that benefit everyone.
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2
ECOLOGY IN THE MARGINS

Green infmstmcz‘ure and stormwater management

Introduction

Highlighting the damage to salmon runs from polluted urban stormwater runoff
were some of the first — and most memorable — iterations of ‘green infrastruc-
ture’ for stormwater management in the U.S. Seen most often in west coast
‘environmentalist’ cities with a history of advocacy and environmentalism, such
as Portland, Oregon, and Seattle, Washington, this link between the ways cities
are designed and built and their ‘ecological footprint’ followed from an environ-
mental aesthetic particular to the region: as articulated by one of Portland’s
leading advocates for green infrastructure: “Here in the rainy Pacific Northwest,
water and nature inextricably linked to forests and salmon, each of which have
deep cultural and economic roots dating back for millennia” (Liptan 2017). This
approach highlighted the impact of polluted stormwater overflow on wildlife
habitat (Environmental Services n.d.; Seattle Public Utilities n.d.) and advo-
cated for a different and more harmonious approach to urban infrastructure
(Liptan 2017; Environmental Services n.d.), often through innovative pilot pro-
jects. Some of the most influential projects were Seattle’s ground-breaking pilot
projects such as the 2nd Avenue Street Edge Alternatives (SEA) street, which
took away sidewalks and integrated stormwater vegetation into a curvy street
edge, or their Green Area Factor (GAF), which makes projects ‘replace’ or
compensate for any natural land lost to development that could have absorbed
stormwater, a concept originally from Germany (Senate Deparment of Urban
Development in Berlin 2005). These green infrastructure (GI) initiatives have
since evolved into more complex programs that aim to absorb stormwater runoff
at the source; they are still used as models for other cities wanting to implement
green infrastructure and are staples in green infrastructure guides (National
Association of City Transportation Officials n.d.).
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Now, however, many cities, and not just traditionally ‘green’ cities such as
Portland and Seattle, are implementing innovative solutions to stormwater man-
agement and urban greening. Shifting expectations and knowledge around the
socio-cultural ‘co-benefits’ of urban greening are changing the way cities are
thinking about and addressing stormwater management strategies, the oldest
form of green infrastructure. While there are many cities adopting GI in North
America (Brown 2017), the case studies in this chapter exemplify the pressures to
create solutions that meet both ecosystem and socio-economic goals. Philadelphia
is the first city in North America to adopt a city-wide implementation of GI to
meet federal and state requirements and socio-economic benefits. That it has
managed to do this successfully with limited funds and significant socio-
economic inequalities makes it an interesting example of the new innovative
approaches to urban greening outlined in the introduction. Conversely, Toronto,
which does have a long history as an environmentally progressive city (City of
Toronto 2000; City of Toronto 2007¢; Green Roofs for Healthy Cities n.d.) —
though not necessarily for stormwater management — is also trying to balance
ecological and socio-cultural concerns but is being slowed down by numerous
institutional, policy, and knowledge barriers that are common to cities (and in
particular Canadian cities) trying to implement GI with varying levels of success
(Johns 2019b).

Both Philadelphia and Toronto are instructive examples of green infrastructure,
one of the three types of urban greening currently happening in cities in North
America, which also include elevated greenspace and greenspace in vacant lots and
post-industrial interstitial spaces. They are also good examples of why small-scale
urban greening (SSUG) is happening: cities are placing increased attention on the
ecological benefits that urban nature can have and on the use of in-between, or
interstitial, spaces, to which the addition of urban greenspace can bring multiple
benefits. Philadelphia and Toronto also offer insight into both the possibilities and
limitations for GI implementation under two different political systems — Ameri-
can and Canadian — with significant differences in power distribution between
municipal, state/provincial, and federal scales (Johns 2019b). Though any compari-
son between American and Canadian cities should be made with caution, given
the traditionally higher levels of autonomy and revenue-raising power of most U.S.
cities over their Canadian counterparts (Rothblatt 1994), recent campaigns for
increased fiscal and political autonomy have seen Toronto move closer to the level
of power and autonomy seen in U.S. cities (Rothblatt 1994; City of Toronto
2007b). Furthermore, Pennsylvania also has a unique ‘power sharing’ system
among different levels of government, which facilitates comparison between the
cities (Stormwater PA n.d.).
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Research questions and chapter structure

This chapter and the next focus on green infrastructure: this chapter will explore
Philadelphia and Toronto’s approaches to green infrastructure for stormwater
management, while Chapter 3 will look at green roofs, using two case studies from
leading cities in green roof implementation in North America (Chicago and
Toronto). While each case study will cover policy and implementation (discussed
again in the conclusion), the focus is more on the intersection of research and real-
world implementation, and the resulting implications for SSUG and health, well-
being, and sense of place. This ‘research lens’ links the case studies in this chapter
to the research debates covered in Chapter 1, which provides context for under-
standing the on-the-ground issues, debates, and conflicts that are currently hap-
pening in cities implementing SSUG projects.

Key areas of inquiry framing this chapter include: (1) if, how, and by whom
research is being used to justify and implement the projects detailed in the cases
studies; (2) how factors around implementation (such as funding sources and larger
policy goals) impact the design of the projects; (3) what key insights and results
these projects yield; and (4) what gaps and current issues have been identified (see
Tables 2.1 and 2.2). While this chapter will give an overview of each city’s
approach to stormwater, given that the majority of impervious cover in cities is
often the streetscape (Philadelphia Water Department n.d.-b), and the focus of
the book is greening in interstitial spaces, this chapter will examine urban greening

through the lens of ‘green street’ guidelines, or the public right of way (ROW).

Ecosystem services, green infrastructure, and stormwater: a short history of

re-thinking water in cities

There is general agreement that modern public health began in the 1840s in England,
when, along with Dr. John Snow’s famous cholera and water pump experiment, a
series of interventions led to the Victorian sanitation movement (Youngson 1979;
Ashton 1992), which dramatically reduced mortality and disease. However, along
with these boons for health — and the arrival of the automobile — came the ‘pave, pipe,
and pump’ (Knight 2017) approach to urban development. The modernist city is a
legacy of this tradition, in which any evidence of ‘wild’ or ‘dirty’ nature and flows are
hidden and whisked quickly out of the city via buried streams and large pipes, and
through an urban fagade of glass, concrete, and neatly manicured lawns (Hough 1984;
Kaika 2006; Kolbert 2008). As we know now, however, as cities became increasingly
paved over a host of urban environmental problems started to appear — hotter and

hotter summers, a loss of habitat and greenspace, and increased flooding (Chen, Yao
et al. 2014; Zhang, Xie et al. 2015; Nowak and Greenfield 2018; Du, Cheng et al.
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2019). Water that would normally be absorbed by soil and plants was now being
channeled into pipes and sewers that were increasingly unable to contain large storm
events, leading to flooding, waterway pollution, and stream erosion (Yang, Endreny et
al. 2015). The recognition of these issues coincided with a larger environmental move-
ment in the 1990s that focused less on urban nature as a refuge against the ills of the
city, and more on how to reduce harm to nature outside the city (Sinha 2014).

Bringing ecology into the city

While the earliest understanding of this problem was linked to habitat destruction
and pollution of rivers and streams oufside cities, sometimes called an ‘ecological
tootprint’ approach (Rees and Wackernagel 2008), worsening urban environmental
issues due to climate change have led to a more ‘ecological’ approach to nature
within cities. The increasing prominence of ecology in conceptualizing urban nature
can be seen in three ways. First, researchers and city planners are recognizing the
active role nature plays in cities. Historically valued and understood as a scenic,
static leisure amenity outside the city — viewed from a window, or enjoyed during a
Sunday afternoon stroll — nature is now seen as having agency or power on its own
(Braun 2005; Thrift 2005; Braun 2008; Lorimer, Hodgetts et al. 2019). This power
can be destructive — for example, flooding and eroding streambeds, streets, and
basements if left unchecked — or useful — as ‘ecosystem services” or ‘green infrastruc-
ture’ that could manage on site much of the stormwater overflow without the cost
of traditional big-pipe solutions. The majority of academic research on this topic
studies exactly how ecosystem services can be useful by mitigating extremes from
climate change, particularly by reducing heat extremes, air pollution, or flooding
(Ketterer and Matzarakis 2014; Netusil, Levin et al. 2014; Middel, Chhetri et al.
2015) and thereby increasing resilience (Olsson, Jerneck et al. 2015; Dhakal and
Chevalier 2016; Masoudi and Tan 2019; Szota, Coutts et al. 2019; Yang and Bou-
Zeid 2019). Second, the language, metaphors, and way of thinking about ecology
started to influence city planning. Discussions of habitat, patches, corridors, and the
interconnectedness of the parts to the whole system began to appear in city plan-
ning and international policy documents about cities (City of Philadelphia 2011,
City of Toronto 2015). A key component of this work is the recognition that the
city is intricately connected, and at many scales, to natural systems both inside and
outside of it (Toronto and Region Conservation Authority 2014). Lastly, ecological
thinking about urban nature led to the re-evaluation of traditional approaches to
urban design, planning, and engineering; cities are finding ways of working wizh
nature and natural systems that could compete with traditional approaches (Jim
2015; Lafortezza, Chen et al. 2018). 'This shift in thinking has led to an ongoing

debate among researchers over the right framework with which to blend municipal
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policy and procedures with ecological knowledge and systems (Kattel, Elkadi et al.
2013; Ahern, Cilliers et al. 2014), to attempts to define resilience as applied to
complex urban systems and people (Olsson, Jerneck et al. 2015), and to technical
discussions and evaluations on how to achieve this (Gémez-Baggethun and Barton

2013; Jackson and Palmer 2015).

Green infrastructure

Green infrastructure (GI) has its roots in the concept of ecosystem services, an idea put
forth in the late 1990s (Bolund and Hunhammar 1999) that aimed to quantify the
value of ecosystems for human use and to encourage their conservation (Dick, Smith
et al. 2011; Flint, Kunze et al. 2013). Ecosystem services represent an increasingly
dominant paradigm — though still by and large a utilitarian one — used by both cities
and international organizations to frame and guide decisions about natural resource
management (Flint, Kunze et al. 2013) and is commonly defined in terms of ‘benefits
that humans obtain from ecosystem functions’ (Millennial Ecosystem Assessment
2003) or ‘direct and indirect contributions from ecosystems to human well-being’
(TEEB 2011). As in the case of green infrastructure, researchers and policy makers
are wrestling with how exactly to understand ecosystem services’ biophysical (Esco-
bedo, Kroeger et al. 2011; Pataki, Carreiro et al. 2011), economic (Jim and Chen
2009; Sander, Polasky et al. 2010), and socio-cultural benefits (Andersson, Barthel et
al. 2007; Barthel, Folke et al. 2010; G6mez-Baggethun and Barton 2013), and how
it might be integrated into policy (Kattel, Elkadi et al. 2013; Jackson and Palmer
2015; Gulsrud, Raymond et al. 2018). This ambiguity, particularly around the socio-
cultural, or ‘co-benefits, of green infrastructure (Tzoulas, Korpela et al. 2007,
Goémez-Baggethun and Barton 2013; Wartmann and Purves 2018), has not impeded
its popularity in North America, however, particularly in dealing with stormwater
(Netusil, Levin et al. 2014; Szota, Coutts et al. 2019). Faced with prohibitive costs
for grey infrastructure upgrades, many cities are implementing GI strategies as an
alternative means to address combined stormwater overflow (CSO) water pollution,
state and federal code compliance on water quality (Meng and Hsu 2019), or local
flooding issues (Tetra Tech 2010; Philadelphia Water Department n.d.-b). Common
GI strategies deal with stormwater on site by filtering, absorbing, and containing
stormwater during heavy rains instead of moving it quickly to existing stormwater
systems, often through ‘green street’ vegetative strategies, green alley programs, green
roofs, residential or commercial incentives for reducing impervious surfaces, or the
creative retrofit of existing greenspace (such as parks, schoolyards, and playgrounds)
to better manage stormwater (Gémez-Baggethun and Barton 2013; Newell, Seymour
et al. 2013; National Association of City Transportation Officials n.d.) (see
Table 2.1).
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City-wide approaches to urban greening and stormwater: the case of Philadelphia
'The problem

Like many cities in North America, Philadelphia faces issues with flooding,
stormwater runoff quality, and aging infrastructure, some of which dates back to
the nineteenth century and is a combination of combined and separate sewer
systems (Philadelphia Water Department 2011; Philadelphia Water Depart-
ment n.d.-b). Combined sewer systems carry both sewage and stormwater in
one pipe to be treated, while separate sewer systems have separate pipes for
sewage and stormwater, with sewage being sent for treatment and stormwater
released into local waterways (Philadelphia Water Department n.d.-c). Both
carry risks to watersheds; combined systems often get overwhelmed during
heavy rain events and release raw sewage into watersheds, while stormwater
often picks up surface pollutants from roads and buildings that can compromise
water quality in watersheds (Philadelphia Water Department 2011). In addi-
tion, cities across the U.S. must comply with the regulations outlined in U.S.
Environmental Protection Agency’s (EPA) Clean Water Act (CWA), which
requires municipalities to address watershed pollution from combined storm-
water overflow (CSO), as well as regulations outlined by state mandates. The
U.S. EPA also supports GI with funding incentives, technical leadership, and
support or best practices (Johns 2019b) as well as state mandates (Chiorean
2019). Philadelphia must also align with the state’s watershed-level stormwater
management plans as laid out in the 1978 Pennsylvania Storm Water Manage-
ment Act (Stormwater PA n.d.). Philadelphia estimated that a traditional infra-
structure approach would cost them $9 billion (Chiorean 2019), a prohibitive
sum and one that would have a severe negative impact on their taxpayers, 26
percent of whom live below the poverty line (The Pew Cheritable Trusts 2018).
Furthermore, traditional grey infrastructure approaches did not carry any co-
benefits for communities or support the goals of the City’s program launched in
2009 by former Mayor Michael Nutter (City of Philadelphia 2009). This plan
aimed to make Philadelphia the ‘Greenest City in America’ through limiting
resident exposure to rising energy prices, reducing their environmental foot-
print, and repositioning their workforce and economic development strategy to
take advantage of the green economy (Philadelphia Water Department 2011).
Supported by the newly created cabinet-level Office of Sustainability and a top-
down mandate, the plan set out ambitious targets on Energy, Environment,
Equity, and Economy (Philadelphia Water Department 2011; Palantino 2019).
The combination of economic constraint and commitment to socio-economic

benefits supported Philadelphia’s approach to GI.
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An alternative solution: Green City, Clean Waters program and resulting projects

Given these constraints, Philadelphia looked for an alternative approach to comply
with federal and state stormwater regulatory requirements while addressing com-
plementary municipal policy goals. Referring to then published EPA guidelines on
green infrastructure as a means to address water quality issues, the Philadelphia
Water Department (PWD) undertook two years of economic and engineering
analysis to argue that an incremental, adaptive, and multi-benefit green infrastruc-
ture (GI) approach was the best option for the city (Philadelphia Water Depart-
ment 2011). These analyses, along with extensive public outreach on preferences,
showed that using a GI approach would benefit the watersheds and neighbour-
hoods within the Combined Sewer Areas as well as Philadelphia’s streams and
rivers. 'This approach would also begin accruing benefits immediately, be adaptive,
and provide multiple environmental, social, and economic benefits for the city.
Furthermore, it would cost only $2.4 billion, versus the estimated $9 billion for
traditional grey infrastructure solutions (Philadelphia Water Department 2011).
This argument led to the 2009 proposal of the Green City, Clean Waters
(GCCW) program to update the City’'s CSO Long Term Control Plan — and its
adoption in 2011 — through agreements with the U.S. EPA and Pennsylvania
Department of Environment. Specifically, PWD has a Consent Order and Agree-
ment to reduce combined sewer overflow (CSO) in Philadelphia over the next 25
years (Noon 2019). It is the first city-wide adoption of this approach to CSO com-
pliance and social benefits in the U.S. (Philadelphia Water Department 2011). The
program aimed to capture 85 percent of CSO runoff city-wide through the man-
agement of more than one-third of the impervious area within the combined sewer
area (Philadelphia Water Department n.d.-b). In its first five years, the program
committed to the target implementation of 744 ‘greened acres’ (Philadelphia
Water Department n.d.-a). A greened acre refers to the acre of impervious cover
within the combined sewer area that has at least the first inch of runoft managed
by stormwater infrastructure, including the stormwater management feature, as
well as the area that drains into it (Philadelphia Water Department n.d.-a).

Five-year later evaluation of GCCW

Five years after its creation, the ‘test or pilot phase’ of the policy has been con-
sidered a success. While the goals of the program aimed to ‘green’ 744 acres, by
2016, 837.5 acres had been greened, $51 million invested into the city from public
grants and private sources, and 430 new jobs created (Philadelphia Water Depart-
ment n.d.-a). Importantly, as we will see below, over 300,000 citizens were also
engaged throughout the process (Philadelphia Water Department n.d.-a), 1,100
green stormwater tools have been added (Philadelphia Water Department n.d.-b),
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and an on-going public—private partnership with the Sustainable Business Network
of Greater Philadelphia is helping to make the business case as well as provide
feedback to PWD on successful implementation of GCCW (Green Stormwater
Infrastructure Partners and sbn 2016; Shipp 2019). Furthermore, the ‘greened acre’
was adopted as a metric for progress for Philadelphia’s Green 2015 policy that
aimed to increase access to greenspace for all residents, some of which is being
rolled into the ambitious Rebuild program (City of Philadelphia 2019b). This
program is one of the first urban policies in the U.S. to be successfully funded by a
sweetened beverage tax (Tanenbaum 2018; City of Philadelphia 2019a) and aims
to invest up to $500 million over seven years to improve Philadelphia’s parks,
recreation centres, libraries and playgrounds (City of Philadelphia 2019b; Gould
2019; Palantino 2019; Strong 2019; Westerman 2019). A central goal of this
program is to ensure that every Philadelphian has access to good, useable green-
space. Their complementary grant incentive programs such as the Stormwater
Management Incentive Program (SMIP) and Greened Acre Retrofit Program
(GARP) have been similarly successful; so much so that the PWD has asked the
Philadelphia Water, Sewer, and Stormwater Rate Board to increase their budget
for those programs (Baker 2018).

Research and precedent

'The Philadelphia Water Department (PWD) was able to successtully argue for the
teasibility of the GCCW policy through a combination of research, demonstration
projects, and alignment with concurrent municipal policies and mayoral directive.
In addition to extensive research and interviews with practitioners from other cities
such as Seattle and Portland (Chiorean 2019) and demonstration projects, the
PWD referred to years of research demonstrating the public benefit of improve-
ments to greenspace from the Pennsylvania Horticultural Society’s (PHS) Land-
Care vacant lot improvement program (discussed in Chapter 4), including a
reduction in vandalism, gun assaults, and burglary (Branas, Cheney et al. 2011,
Wolfe and Mennis 2012). In fact, PWD worked with some of the same research-
ers examining the vacant lot program to show that there is a correlation between
‘greened’ streets for stormwater management and a reduction in narcotics posses-
sion within up to a half mile from GSI installations (Kondo, Low et al. 2015). This
demonstration of statistically relevant public benefit — along with a long history of
open space conservation and collaboration and demonstration projects with the
Department of Environmental Protection and PHS — provided support for their
triple bottom line research on the potential benefits. Thus when their analysis
showed that implementing green infrastructure would not only cost less but also
provide annual jobs (Green Stormwater Infrastructure Partners and sbn 2016), this
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aligned with larger equity and neighbourhood stabilization goals of Greenworks,
LandCare, and the Office of Sustainability, and provided support for the develop-
ment of Green2015 and ReBuild, among other policies (see Table 2.2). Research
was further used to argue for social benefits of green infrastructure — such as
reduced heat fatalities, increased property values, and enhanced recreation — as well
as the more traditional environmental benefits such as ecosystem restoration,
improved air quality, and reduced energy use from cooler cities (Philadelphia
Water Department 2011).

GCCW case studies
What does the GCCW look like on the ground? What benefits are expected from

these projects? How is the community involved, if at all? In the following case
studies, we will look at one of the first ‘greened’ streets that was a collaboration
between the PWD and the Streets Department, as well as a more recent collabora-
tion. Streets and sidewalks comprise roughly 40 percent of impervious surface in
Philadelphia and are thus a huge opportunity for critical investment to meet
PWD’s greened acre targets (Philadelphia Water Department 2011; Chiorean
2019). Furthermore, given the required co-benefits for GI in Philadelphia, they
provide numerous opportunities for aligning with other community benefits such
as the traffic calming, bike lanes, and pedestrian amenities that are often part of
complete streets or Safe Route to School interventions (Brooks 2019; Chiorean
2019). Street runoff can also be conveyed and managed on properties, such as parks
or recreation centres, increasing opportunities to manage this impervious area to
meet the GCCW program targets while enhancing or aligning with park goals.

Queen Lane Bumpouts

The Queen Lane Bumpouts — which ‘bump’ the street edge out into space previ-
ously taken up by traffic with stormwater retention interventions — were part of the
first phase of the GCCW policy. PWD piloted several green street stormwater
management practices around PWD facilities as a proof of concept and required
close collaboration with the Philadelphia Streets Department (PSD). The com-
pleted six bumpouts now manage the first inch of runoft from an acre of drainage
area, or 800,000-900,000 gallons of runoft each year (Brooks 2019). This means
that it counts as a ‘greened acre’ under the GCCW policy. The project did not
encounter any community resistance or challenges, and due to its success as a
model of city department collaboration, stormwater management, and community
benefits in terms of traffic calming and pedestrian safety, bumpouts have been used

throughout the city (Brooks 2019) (Figure 2.1).
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Figure 2.1 Queen Lane stormwater bumpouts.
Source: Philadelphia Water Department.

53rd and Baltimore Rain Gardens

Another collaboration between PWD and the PSD, this project has the goal to
improve the safety of a dangerous intersection while also addressing stormwater
management. Slip lanes are being removed at the intersection in order both to
promote multi-modal transportation (such as cyclists and pedestrians as well as
cars) and to improve the safety of street crossings for local elementary school stu-
dents. The project will consist of two rain gardens and a stormwater bumpout and
their associated subsurface features (such as underground storage tanks). While the
stormwater management is important, outreach in the neighbouring Cobbs Creek
and Cedar Park communities, as well as research from the Children’s Hospital of
Philadelphia, pointed to the need for improved safety at that intersection, and thus
the project specifically aims to also provide multiple community benefits. Because
of the improved trafhic safety, the project also secured funding from the
Pennsylvania Department of Transportation, which increased the complexity of
the standards and partners (Figure 2.2).
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Figure 2.2 53rd and Baltimore Rain Garden and slip lane removal rendering.

Source: Philadelphia Water Department.

Community feedback and results

While the case studies above are small, they are good examples of the kind of urban
greening Philadelphia is undertaking that combines ecological and community bene-
fits while also potentially impacting residents’ lived experience of place. While the
PWD did not encounter much community resistance or conduct official post-
implementation community outreach about these specific case studies, overall they
have had positive responses to their GI projects. However, given the specific goals of
the GCCW, they have had to re-tool how they approach the design of added green-
space for green infrastructure in two ways that differ from traditional GI projects, and
which may impact community perceptions of the projects. First, PWD does not own
much of the land in the city. This, combined with a fairly limited budget and aggres-
sive timelines and goals, has necessitated a much higher level of collaboration to both
implement and fund these types of projects (Brooks 2019; Chiorean 2019). And
while a partnership between the PWD and the PSD is a natural fit, new partner-
ships, such as collaborating with the school district, or Safe Routes to Schools initi-
atives, brings in stakeholders that have not traditionally dealt with stormwater
infrastructure and who bring their own goals, requirements, and community partners.

Second, although the PWD has educated residents for decades, they had to
develop a new notification and engagement strategy to partner with community
leadership and develop resources for residents. These resources were on topics
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related to landscaping and the use of public spaces which would create community-
supported GI projects. This shift in strategy is due to initial community consulta-
tions that made the PWD realize that the first thing on community members’
minds was not stormwater, but often safety and beautification (Brooks 2019). Fur-
thermore, as both community members and the City were interested in seeing pro-
jects that had a visible component, the PWD had to go beyond their original scope
of work around GI infrastructure to include visible changes that address neigh-
bourhood concerns, such as traffic calming, repairing cracked sidewalks, or public
property improvements needed to secure future potential GI implementation. As a
result, in cases where the scope of work is too large to be covered by current
funding, PWD has decided to put the GI project off until more partners and
funding can be found (Brooks 2019; Chiorean 2019).

'The need to systematically address community concerns and engage in interde-
partmental collaboration thus is a big change from a water department’s traditional
underground pipe work (Chiorean 2019) and has influenced the scope and design
of these GI projects. For example, while a majority of PWD’s activities are around
green streets, they are also involved in partnerships with park, schoolyard, and
vacant land projects (Chiorean 2019). The new Rebuild program for parks provides
another opportunity to fold in many current policies (Gould 2019; Palantino 2019;
Strong 2019; Westerman 2019) (see Plate 1). The goals of Rebuild, Green 2015,
Philadelphia 2035 (their comprehensive planning document), and the updated
Greenworks (2016) highlight that greenspace in Philadelphia needs to be high
quality, accessible, and useable (PennPraxis 2010; City of Philadelphia 2011, 2016,
City of Philadelphia 2019b), while the goals of GCCW link resilience and com-
munity vitality to ecosystem services (Philadelphia Water Department 2011). This
means that aesthetically unpleasing, or mediocre, GI projects are unlikely to be
approved by either Rebuild or the community. The high level of community input
and the inclusion of their upgrades and improvements, then, make it harder to
separate out what community members feel about the aesthetics of the vegetative
part of the project versus the overall added amenities. While this generally bodes
well for the success of Philadelphia’s approach to stormwater and urban greening,
it may miss some useful insights that can help to design these projects to maximize
the potential impact on urbanites’ health, well-being, and creativity given the lack
of influence of socially constructed research on policy seen in Chapter 1.

How Philadelphia’s approach differs from traditional GI approaches
Thus, though there have been green infrastructure approaches to urban stormwater

issues for almost 30 years, what distinguishes Philadelphia’s approach at an imple-
mentation level is the degree of interdepartmental collaboration and the focus on
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community benefits and engagement. The extensive interdepartmental collabora-
tion between departments has changed how the City approaches any infrastructure
investment. Instead of the more traditional public—private partnerships which can
have contested outcomes in terms of public benefit (Martin 2018; Mayer 2018;
Opara and Rouse 2019), this approach requires multiple public benefits and has
also allowed for economic efficiencies in a city with a less-than-wealthy tax base
(The Pew Cheritable Trusts 2018). The second key difference is that the com-
munity benefits are just as important drivers for implementation as the economic
benefits (Chiorean 2019). In fact, the GCCW was viewed as a tool for revitaliza-
tion of public health, recreation, housing, and neighbourhood values through
investment in infrastructure and the addition of small-scale urban nature (Phila-

delphia Water Department 2011):

But as the single largest investment in the City’s environment over the next
25 years, it presents a unique opportunity to be much more than just a water
quality improvement program and reverse the decline in the physical infra-
structure of the City. It must be designed to provide additional benefits
beyond the reduction of CSOs, so that every investment made provides a
maximum return in benefits to the City.

(Philadelphia Water Department 2011)

Whereas other cities are also using green infrastructure as an interstitial tool for
urban greening and stormwater management, and viewing rainwater as a resource
versus a liability, Philadelphia has placed as much importance on the social, health,
economic revitalization, and community benefits as on the economic and environ-
mental benefits. This emphasis is reflected in their basic principles underlying the
GCCW, which explicitly refer to collaboration and energizing their citizens, or
community engagement (Philadelphia Water Department 2011). It is also reflected
in the updated Greenworks 2016 plan that focuses on community engagement and
translating many sustainability efforts to communities (Chiorean 2019). Further-
more, though the scale is ultimately very large, as the majority of efforts are at the
street level, this type of urban greening exemplifies an innovative way of adding
nature to interstitial or in-between spaces in the city using nature as ecosystem and
socio-cultural services.

Challenges

As with many complex projects, there are ongoing challenges that impact the level
of success of Philadelphia’s GI projects. Many of these are technical: finding

environmentally suitable land that is also available for on-going maintenance by
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PWD; negotiating jurisdictions on this land, monitoring and evaluating which
plants are successful; and engaging in education and outreach for an organization
that has traditionally focused on notification and underground technical solutions
(Brooks 2019). However, the level of success Philadelphia has enjoyed, even
though it does not have a wealthy tax base, is an important example of creative
solutions to so-called complex, wicked problems such as economic disinvestment
legacies combined with social and ecological problems (Levin, Cashore et al. 2012;
Stony Brook University n.d.).

Piece-by-piece layering and conversion: urban greening and

stormwater in Toronto
Introduction

Like Philadelphia, Toronto faces a host of issues around stormwater management,
including severe flooding, aging infrastructure, and poor runoft quality that threat-
ens both local watersheds that drain into Lake Ontario and the Great Lake itself
(City of Toronto 2006; Toronto and Region Conservation Authority n.d.).
Toronto also has multiple layers of government legislating water quality and runoff,
which results in a combination of local, regional, and provincial mandates and pol-
icies (Johns 2018, Johns 2019b). While most Canadian municipalities do not have
constitutional policy powers and focus mainly on implementation and service
delivery, recent legislation, such as the City of Toronto Act (City of Toronto
2007b), has given Toronto some unique powers in that it is allowed to pass by-
laws in some areas and levy taxes other than property taxes. Some of Toronto’s
policies have been very progressive; however, they have been created in fits and
starts that do not always align, leading to an uneven landscape for green infrastruc-
ture until recently (Toronto Water 2015; City of Toronto 2019; Johns 2019b).
'This is partly why, despite Toronto’s long history as an environmentally progressive
city — including leadership on climate change (City of Toronto 2007a), environ-
mental goals and guidelines (City of Toronto 2000), green roofs (City of Toronto
2009), and green development standards (City of Toronto 2007c¢) — it has lagged
behind cities like Seattle and Portland in green infrastructure standards and has
not been considered a leader in GI (Johns 2019). Until recently, in many cases,
Toronto did not even meet its own or provincial guidelines for stormwater runoff
during large storm events, routinely releasing pollutants into waterways, and ulti-
mately Lake Ontario, that far exceeded provincial pollutant-level guidelines or
their own Green Development Standard (City of Toronto 2007¢c; Livegreen
Toronto, City of Toronto et al. 2017). It was one of these large storm events that
officially precipitated the request for the creation of the Green Streets Technical
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Standards (GSTG), which was completed in late 2017 and recently won a
Canadian Society of Landscape Architects award of excellence (Canadian Society
of Landscape Architects 2019), and which served as a catalyst for their new Green
Streets Program (City of Toronto n.d.-a). Severe flooding events in July 2013
paralyzed the city and surrounding region, including power outages and transit
delays, for days (Boudreau, Cheung et al. 2017).

The GSTG is a great example of a growing trend in which cities are creating
specific technical guidelines for low-impact development and green infrastructure
that both support policy mandates and provide technical guidance on how to do so
(City and County of Denver 2016; City of New York 2017). In the case of
Toronto, these technical guidelines also help support later innovative programs and
by-laws (see Chapter 3). It is also a good example of common barriers even
environmentally progressive cities face when trying to implement GI. And while
Toronto’s difficulties are partly unique to the Canadian constitutional-power
sharing system (Dhakal and Chevalier 2016; Johns 2019b), many of the barriers
addressed are also found in U.S. cities (Dhakal and Chevalier 2016). Though
Toronto’s stormwater issues extend beyond its street network, which is approxi-
mately 27 percent of its landmass, the GSTG and later Green Streets Program is
meant to show leadership on how to successfully replicate urban green infrastruc-
ture (Boudreau 2019; Stott 2019). Toronto’s experience with common bureaucratic
barriers, combined with the GSTC’s goal of ‘weaving green infrastructure into the
fabric of the city’ (Boudreau 2019) and the impact this can have on community
knowledge, leadership, and engagement with Toronto’s water systems, makes it an
interesting example of small-scale urban greening currently happening in cities in
North America.

'The creation of the GSTG: the role of key champions and policy gaps

In many ways Toronto’s story of creating green infrastructure standards is much
more common for cities than Philadelphia’s level of interdepartmental integra-
tion and leadership: policy development in fits and starts, departments working
in silos, community activism and push for more progressive environmental
action, and dedicated action and ‘side of desk’ work by a few key champions.
While Toronto had pieces of legislation and policies that required stormwater
management prior to the creation of the GSTG, these were not always fol-
lowed, did not align with one another, or needed more cross-jurisdictional
support (see Table 2.1). For example, Toronto Water's Wet Weather Master
Plan (WWMP) includes a policy that refers to green infrastructure practices as
far back as 2003 (City of Toronto 2003; Boudreau 2019), and the subsequent
2006 Wet Weather Flow Guidelines include Low-Impact Development (LID)
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practices (City of Toronto 2006). Another important planning approval tool for
the City is the Toronto Green Standard (TGS) (City of Toronto 2018) which
incorporated the Toronto Water guidelines to mandate requirements for both
stormwater retention and the quality of the runoff (Toronto and Region Con-
servation Authority 2016a; Livegreen Toronto, City of Toronto et al. 2017).
While the City was aware that they were not meeting their own standards, they
struggled with the knowledge gaps and barriers with existing planning and
design for capital projects (Boudreau 2019), a common problem for complex
policy-technical solutions (Murphy 2019). Understanding the key role that
stormwater played in meeting these standards, and working creatively to find
solutions, was in large part initiated by a former consultant who ended up
working for the City in 2011.

Sheila Boudreau, whom many credit with helping to get the GSTG created,
realized that the traditional engineering approach of providing soil for street
trees was inadequate and did not do much to address the stormwater standards
for quality and quantity in the TGS. Working with another key champion in
Toronto Water, Senior Engineer Patrick Cheung, and the Planning Department
she was hired into, Boudreau advocated for a different approach to greenspace
and hardscape that integrated the two — green infrastructure. When it became
clear during her work with the City’s urban design team (Civic Design) that not
all staft were aware that the City wasn’t meeting the TGS, Boudreau advocated
that the TGS update include the mandate that all capital projects needed to
meet it in 2014 (which was approved by City Council). Using this policy
mandate, Boudreau, Cheung, and other city champions attempted to apply
green infrastructure to City capital projects, as well as to a number of pilot pro-
jects. However, given the need for innovation for each project, and a lack of
approved construction standards on how to apply green infrastructure to differ-
ence projects, they realized they needed a diftferent approach. Using a design-
thinking, learning-by-doing approach, they began strategic outreach to key City
officials, a working group, and alliances with university partners such as the
Universities of Toronto and Ryerson. They began to experiment with pilot pro-
jects to come up with guidelines for green infrastructure in Toronto. With
support from key officials through social media, community-initiated pilots,
constant outreach and education, and the example of the extreme storm event
above, Toronto Water decided to fund consultants to develop the GSTG in
2013 (Boudreau 2019). More recently, another City of Toronto champion,
Barbara Gray, General Manager of Toronto’s Transportation Services Division
(who came from the City of Seattle), was also instrumental in helping to use the

GSTG as a catalyst for the Green Streets Program (see below) (Stott 2019).
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Policy support, precedent, and goals

With support from TGS staff and environmental planner Shayna Stott,
Boudreau and Cheung led the hiring of an interdisciplinary consultant team to
develop a user-friendly but technical handbook to guide the design and construc-
tion of GI in the right of way (ROW). Given the extensive knowledge acquired
from both policy gaps and lessons learned from the pilots, the GSTG team did
strategic outreach to key City figures, formed internal and external working
groups, created alliances with the Universities of Guelph, Ryerson, and Toronto,
did an extensive review of City policy documents and precedent manuals from
other North American cities, and conducted in-depth interviews with internal
staff and contacts from those municipalities (Livegreen Toronto, City of Toronto
et al. 2017), and outreach to existing partners from previous and ongoing pilot
work and outreach (Boudreau, Cheung et al. 2017; Boudreau 2019). Key city
documents included the City of Toronto Official Plan, the Toronto Green
Standards (T'GS), and the Wet Weather Flow Master Plan and Guidance
(WWEFMP). This background research was used to identify three key things: the
environmental drivers, or pressures, that Toronto faced and which needed to be
addressed by the GSTG; policies that would be suited to Toronto’s climate and
geography; and policies that would be appropriate for Toronto’s particular ROW
conditions (Livegreen Toronto, City of Toronto et al. 2017). These final tech-
niques were selected for inclusion in the GSTG and provide a comprehensive set
of tools for decision makers.

In addition, the GSTG, and green infrastructure in general, was supported
by a number of policy updates at multiple levels before, during, and after its
creation (see Plate 2) (Livegreen Toronto, City of Toronto et al. 2017). These
include a 2014 Provincial Policy Statement that defined green infrastructure
and required all Ontario municipalities to promote it in their Official Plan
updates, a 2015 Ontario Ministry of the Environment and Climate Change
Interpretation Bulletin that supported site-specific performance criteria based on
watershed studies and source control measures such as Low Impact Develop-
ment, and a 2016 Ministry of Municipal Affairs and Housing Official Plan
amendment 262 that included green infrastructure as part of larger environ-
mental strategies to address climate change, energy, and the natural environ-
ment (Livegreen Toronto, City of Toronto et al. 2017). At a local level, a
Toronto Official Plan update in 2014 defined and supported green infrastruc-
ture as a means to address climate change mitigation and energy conservation,
and required it for future development initiatives (Livegreen Toronto, City of
Toronto et al. 2017). The GSTG is meant to work in alignment with both local

and regional policies and initiatives, which include Toronto’s Complete Streets
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Guidelines and their Biodiversity, Pollinator Protection, and Ravine strategies
(Livegreen Toronto, City of Toronto et al. 2017; Boudreau 2019) at the local
level and, at the regional level, the Toronto and Region Conservation Authori-
ty’s (TRCA) Living City policies and Sustainable Technologies Evaluation
Program (STEP), which provide policy and technical guidance and training on
LID practices (Livegreen Toronto, City of Toronto et al. 2017; Boudreau
2019). Most importantly, the GSTG catalyzed the creation of the Green Streets
Program, in 2017 which created a governance structure that mandates key deci-
sion makers must address green streets as a whole (Stott 2019). The Green
Streets Program and the GSTG also align and support Toronto’s new Resili-
ence Strategy as part of the 100 Resilient Cities program (City of Toronto
2019; City of Toronto n.d.-a).

'The official goals of the GSTG, and more recently, the Green Streets Program, in
contrast to those of Philadelphia, are mainly environmental, and focus on climate
change resilience and the mitigation of poor urban environmental quality, particularly
around air, water, and ecology (City of Toronto 2017; Livegreen Toronto, City of
Toronto et al. 2017). This makes sense, given that the GSTG was intended to align
with the TGS and environmental goals of the Official Plan. The GSTG is also meant
to align policy-wise with the Complete Streets policy in Toronto, a gap that has
plagued older examples of green infrastructure in the U.S. (Boudreau 2019) and is
now being addressed by the Green Streets Program. Unofhicially, however, the GSTG
is also meant to provide technical guidance and leadership to encourage green infra-
structure across the city, which seems to have been successful. In addition, the GSTG
supports a larger groundswell of community activism, connection to the symbolic,
Indigenous, and historic sense of place of the watersheds in the Toronto region, and
provides a living example of shifting attitudes and understanding through integrating
greenspace into city life (Boudreau 2019). These underlying goals come from both
champions at the City and grassroots activists, as we will see below in some case

studies that were enabled by the GSTG.

GSTG case studies

The use of pilots as an attempt to bypass inaction and uncertainty around spe-
cific technical guidance at the City level was a key enabler of the development
of the GSTG. This ‘learning-by-doing’ experimental approach to problem-solve
specifically for Toronto’s streets was supported by its creators’ engagement with
research and best practice. Just as importantly, the development of the GSTG
is a story of the power of engaging community members and inspiring them
to connect with the history of local watersheds, biodiversity, and community
space.
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Keele Avenue pilot bioswale

This was the first official pilot in the right of way (ROW) using green infrastruc-
ture in Toronto, with the aim of understanding what was involved in implement-
ing green infrastructure techniques like bioretention cells (stormwater underground
holding tanks) and bioswales (vegetated retention and filtration installations) in
Toronto. Keele Avenue is a busy north—south arterial road in Toronto that is prone
to flooding. While the City officially did not have any guidelines on how to design
bioretention cells, Boudreau and Cheung’s outreach referred to the Sustainable
Technologies Evaluation Program (STEP) Low-Impact Development (LID)
guidelines (Toronto and Region Conservation Authority 2016b), backed by pilots
and research for their effectiveness. The experience with the Keele pilot informed a
model for future projects based on the identification of gaps in knowledge, prac-
tices, and processes. This model includes: form a cross-divisional working group;
gain the support of the local Councillor; aim to monitor and evaluate the perform-
ance of the pilot; and look for education and outreach opportunities to position a
pilot as a learning opportunity or living lab, versus a project that was seen as risky

due to unfamiliarity (Boudreau 2019).

RESULTS

At the time of installation and up to the time of writing, the City did not have a
formal monitoring or evaluation process but used a visual inspection for ponding,
or sitting water, and plant health (Boudreau 2019). The plants at the lower end of
the project that benefited from the bioswale have done very well, indicating that
some water is being retained by the bioswale. However, due to a lack of mainte-
nance, weeds have overtaken many of the original plants. Coordination issues
during construction and the lack of maintenance demonstrate the need for depart-
ments to work differently than ‘business as usual’ in order to develop, install, and
maintain green infrastructure projects. These issues are beginning to be addressed
through changes with the Green Streets Program. While Transportation Services,
which was officially in charge of the project, knew there needed to be a mainte-
nance program, staff and resources were not assigned to work on it until a full-
time Green Streets Project Manager was hired, though this is still only one person
for the entire program (Stott 2019). Even Toronto Water, the official ‘asset’
owner, does not traditionally deal with components of green infrastructure that
need maintenance, such as cleaning out trench drains or maintaining the plants.
'This may be solved soon, however, as an MOU (memorandum of understanding)
is currently being developed to determine roles and responsibilities (Boudreau
2019) and all Green Streets projects will be monitored for effectiveness in a more
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consistent manner to demonstrate that the City meets the proposed Provincial
stormwater volume control standards (Boudreau 2019), which are currently on
hold (Johns 2019a).

Raingarden at Fairford Parkette

This raingarden is an example of bottom-up activism in Toronto around green infra-
structure in the right of way (ROW). Opened in late 2015, the parkette is situated at
the south-west corner of Fairford Avenue and Coxwell Avenue in an area of mixed
residential and small business properties. The $320,000 Cdn project took over a
turning lane and turned it into a popular raingarden with bicycle parking spaces, a
trench drain system for bioretention, and two seating areas for up to 22 people (Sus-

tainable Technologies Evaluation Program 2017) (See Figures 2.3 and Plate 3).

THE ROLE OF COMMUNITY ACTIVISM

'The local community had approached their City councillor in 2012 and complained
that the intersection was unsafe. They got Transportation, one of the four major divi-
sions involved in green infrastructure (the others are City Planning, Toronto Water,
and Engineering and Construction Services) to evaluate the intersection to see if it
could be realigned, and when the answer was yes, did a community-led pilot. Similar
to many tactical urbanism initiatives, the community worked with the local councillor
and used Jersey barriers to ‘remove’ the turning lane, had kids draw on the street to
reclaim it as community space, and when the ‘sky didn’t fall down’ (Boudreau 2019)
got the City to redesign the space as a public realm. When Boudreau was asked to

Figure 2.3 Raingarden at Fairford Parkette, 1.

Source: © Chrystelle Maechler, from documentary series “Urban Resilience Toronto” by Chrystelle
Maechler and Andreas Kratschmer.
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design the project, she proposed a bioretention parkette with two seating areas
framed by low curved walls, a central pollinator garden, and wood-trimmed pedes-
trian lighting (Boudreau 2019). Urban Design suggested the site be used as a pilot to
test the implementation of green infrastructure in a ROW and secured the participa-
tion of numerous city departments, landscape architects, and water resources engin-
eers. The project got funding from Toronto’s Engineering and Construction services,
and the community was heavily involved in the design. The goals of the project
include public benefit goals, such as enhancing the pedestrian environment and the
aesthetics of the area, and promoting multi-modal transportation; green infrastructure
goals, such as piloting bioretention techniques that support policy goals and reduce
flooding; and educational goals. These latter include incorporating lessons learned from
the Keele Avenue Pilot, documenting construction, developing evaluation criteria,
and identifying regional coordination issues (Toronto and Region Conservation
Authority 2019). A key component of the approach for the parkette is multifunction-
ality. In this case that means that the park is valuable and attractive community space,
provides biodiversity for pollinators, and improves stormwater management (Toronto

and Region Conservation Authority 2019).

CHALLENGES

While the project in the end has been a success, there were numerous challenges
around construction and maintenance. Because it required interdisciplinary and
interdepartmental coordination, as well as staff training on low-impact develop-
ment practices, the project took longer to complete than expected. In addition, the
City had trouble securing qualified contractors to do the work and maintenance; it
had to go through two contractors for the construction and, eventually, because the
maintenance was sub-par, reverted the maintenance back to different departments
in the City (Toronto and Region Conservation Authority 2019). These include
Toronto Transportation services for the maintenance of the infrastructure and
planting beds, and Urban Forestry for the trees (Sustainable Technologies Evalu-
ation Program 2017). A particular barrier was finding contractors willing and able
to create the right bioretention media, as well as regular maintenance while the
plants were being established (Toronto and Region Conservation Authority 2019).
Interestingly, it was not the perceived lack of research that was a barrier, but the
translation of research into practice and practical, locally adaptable standards.

RESULTS

As green infrastructure, the raingarden is a success, draining even heavy rain events
within 24 hours (Sustainable Technologies Evaluation Program 2017). The



78 ECOLOGY IN THE MARGINS

parkette as a whole has also been very popular with the local community. One local
Master Gardener wrote in her blog that she ‘makes an effort to cross the street to
walk through that park space. I did not do that before’ (Battersby 2017), while
another man approached Boudreau and Cheung to explain how the park was a
different kind of space, that it actually was about stormwater, and a new direction
the City was taking (Boudreau 2019). While there is an interpretive sign for the
project, the decorative trench drain grate also makes visible the normally hidden
water processes of the city, bringing to light the long-buried streams and rivers.
'This melding of biodiversity, community involvement, and the elevation of the role
of water in cities through ‘integrating green infrastructure into the urban fabric’
(Boudreau 2019) makes the parkette successful on many levels, despite the ongoing
challenges with maintenance. What is perhaps more instructive is that another
planned green infrastructure pilot garden proposed by Boudreau, the Raindrop
Plaza, draws on the lessons learned from both Keele Avenue and the Fairford
Coxwell parkette as well as going even further. The Raindrop Plaza — a planned
permeable parkette to replace a traffic island and turning lane at the corner of
Coxwell and Dundas Streets slated for construction in the summer of 2019 — has
also involved community engagement to help design the space (Boudreau 2019).
However, it has gone a step further in co-designing the storytelling art and sym-
bolism of the space with local artists and Indigenous and other schoolchildren,
thus bringing symbolism, values, and history into the space (Boudreau 2019). The
high visibility of the green infrastructure pilots, in addition to sustained outreach
and education, has also supported the creation of community-led raingardens and
a non-profit in the east end of the city (RaingardensUnited.com), led by a former
graduate student Marc Yamaguchi (Draaisma 2016; Yamaguchi 2016).

These case studies also helped shape specific lessons learned from a City per-
spective. For example, it became apparent that the City needed to fit projects into
partners’ schedules; with university partnerships, this became clear because by the
time the City got the permissions the students involved had finished their classes
and moved on. In addition, the City recognized the need to create special task
forces to manage all of the work involved, including efforts to increase visibility
and education for elected officials through exposure to the pilots (Boudreau 2019).
'This is especially important since the problem, as mentioned above, is less the lack
of research or examples of successful green infrastructure, but that councillors rely
upon the expertise of City engineers who are trained in and comfortable with grey
infrastructure, and who often do not believe that GI can manage flooding and see
it as an ‘extra’ to implement when there are resources (Dhakal and Chevalier 2016;
Johns 2018; Murphy 2019). Lastly, it also demonstrated the need for a cohesive
approach and helped catalyze the Green Streets program.
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How Toronto’s approach differs from traditional GI approaches

While there has been policy support for low-impact development and green infra-
structure for 15 years in Toronto, most notably in their Wet Weather Flow Master
Plan (2004), Green Roof By-law (2009), and Green Development Standard
(GDS, 2007), the GSTG, combined with championing by Barbara Gray, catalyzed
the most comprehensive attempt to integrate green infrastructure into the fabric of
the city and systemically change how things are done through the Green Streets
Program. Officially aimed at interventions in the ROW, it is also meant to provide
a learning-by-doing, hands-on experience for both community members and
policy officials.

Like Toronto’s green roof by-law, the GSTG and the Green Streets Program
has the potential to change the lived experience of place of local communities by
integrating greenspace into the in-between spaces of the city and reclaiming them
for public use. While it is too early to tell how a widespread shift from grey to
green through green infrastructure would be perceived by local urbanites, given the
popularity of both the Coxwell parkette and the community raingardens, it is likely
to be positive. Much of this projected success presupposes extensive community
engagement and outreach, however, which has been shown in both cities to be an
effective way to get community buy-in, acceptance, and potentially help with
maintenance. It should also be noted that the pilot projects so far have been done
in fairly well-established, stable, and centre-city neighbourhoods. Unlike many
American cities, Canadian cities, and Toronto in particular, tend not to have been
hollowed out by flight to the suburbs in the last century. Toronto also has a high
level of ethnic diversity (more than half the population identify as visible minorities
(Statistics Canada 2017, Whalen 2017, City of Toronto n.d.-b), and while newer
immigrant neighbourhoods tend to have more poverty, this is not as true for older,
more established neighbourhoods (Hulchanski 2010; Monsebraaten 2011). In light
of these factors, many neighbourhoods in the city proper are highly desirable, often
have good access to transit, and more recently, sustain high enough housing prices
to push out more disadvantaged populations. Furthermore, the Coxwell parkette
in particular has been designed to be a lush raingarden versus more traditional
utility-based green infrastructure, with flowers, benches, and custom-designed
storm grates (see Plate 3). Many of the surrounding neighbourhoods have their
own gardens, and thus it is not surprising that the parkette is preferred to the pave-
ment and pedestrian-unfriendly turning lane.

What all of this means in practice is that the acceptance of projects like the
Coxwell parkette are unlikely to be opposed by local communities, who see it as a
garden amenity that they can use as they walk or bike by it with the added benefit

of being environmentally friendly. What is less clear is how green infrastructure
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projects would be perceived in lower-income, ethnically diverse communities.
While there is a broad acceptance of a ‘wilder’ nature aesthetic associated with
cottage country north of the city and environmental initiatives in Toronto, some
research has shown that some immigrant communities, even well-established ones,
prefer manicured, paved-over residential lots to ‘wilder,” heavily-treed lots (Fraser
and Kenney 2000), and visitors to cottage country are still predominantly white
(Jiménez 2006). On the other hand, Toronto’s long history with environmentally
progressive policies, focus on biodiversity, and community support may make it
easier to push biodiversity, native plants (as seen with the Coxwell parkette), and
links to symbolism and native history than it would be in some of the more disad-
vantaged neighbourhoods in Philadelphia where many of their green infrastructure
improvements are occurring.

Challenges: shifting from grey to green
Some of the key challenges facing Toronto’s GSTG and the successful implemen-

tation of GI are typical of many cities: resistance from traditional infrastructure
departments that do not see GI as a viable alternative to pure grey infrastructure
and business-as-usual (Dhakal and Chevalier 2016; Johns 2019b); cross-
jurisdictional issues in which mandates from one level of government contradict or
are not supported by another; and a lack of capacity, support, and training for staff
(Boudreau 2019; Johns 2019a, 2019b; Murphy 2019). These issues show the diffi-
culty of city-wide transformative change, both in actual policy and practice, and in
mindset. While there are many dedicated champions and some progressive pol-
icies, researchers have found that there has been less of a ‘shift occurring from grey
to green’ and more of a ‘layering of green infrastructure policies and instruments
on top of a very well entrenched system of grey’ (Johns 2019a). This is partly
because of a lack of motivation and knowledge on the part of those who need to
implement green infrastructure — Toronto Water in particular (Johns 2019b) — and
a focus on maintaining adequate, if not great, infrastructure in the immediate
future, versus making major changes (Murphy 2019). It is also partly due to an
entrenched belief among many engineers that ‘while low-impact development plays
a role in environmental stewardship and good urban development, it has limited
impact and (they) prefer traditional centralized infrastructure to convey water’
(Murphy 2019). This may be changing somewhat with the Green Streets Program,
whose governance model and formal structure with key decision makers in the
room mimics the success of Philadelphia’s model and which also supports the
City’s new Resilience Strategy (Stott 2019). Combined with the proposed increase
in stormwater requirements from the Ministry of Environment and Climate

Change, and the new Chief Resilience Officer hire (Johns 2019b) as part of
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Toronto’s selection as one of the Rockefeller Foundation’s 100 Resilient Cities
(100 Resilient Cities 2019; Rockefeller Foundation n.d.) recipients, this may
provide some of the needed cohesion and staffing. Hopefully these changes will
address ongoing issues of implementation and support. For example, while
Toronto Water initially expected industry to be innovative in developing GI solu-
tions, city staff was not trained on how to review site plan applications including
LID, and no construction standards existed at the time by which to compare
project submissions (Boudreau 2019). While this is not unusual, a perceived lack
of leadership and cross-departmental outreach from Toronto Water on GI is con-
sidered an ongoing barrier to GI progress (Johns 2019b). This is not entirely unex-
pected, given that the majority of staft working at Toronto Water are engineers
trained in grey infrastructure, and unlike City Planning, which is seen as more pro-
gressive and familiar with cross-jurisdictional outreach, are not familiar with or
trained in that kind of policy work (Johns 2019b). Toronto also faces a continuing
lack of staff capacity. While cities such as Seattle and Philadelphia have under-
stood that support and outreach are essential components of their GI implementa-
tion plans (one Seattle consultant noting that a full 30 percent of their budget is set
aside for outreach) (Boudreau 2019), the City of Toronto has largely (barring one
Transportation Services staff who is now the Green Streets Project Manager) left
the implementation to a few employees who work on it as a ‘side of desk’ project.
Furthermore, there is ongoing internal resistance to spending time and money on
outreach and education, since these are viewed as extraneous to the technical
guideline development (Boudreau 2019; Murphy 2019). This is not a surprising
outcome of classic path dependency and institutional historicalism, wherein policy
change is seen as a gradual layering onto existing policy that may eventually lead to
change (Mahoney and Thelen 2009; Johns 2019b), versus a dramatic shift in insti-
tutional paradigms or operations. While this mindset is extremely common, it does
pose a challenge for large-scale change; in the words of Boudreau: ‘How are we
going to move any of this forward if we have people who don’t understand what
low impact development means?’

A larger challenge may be the realization of the goal of ‘using GI to build com-
munities, not deliver widgets’ (Boudreau 2019), in part because of the historical
implementation and aligned leadership issues outlined above, which are common
with many cities trying to implement complex environmental policy and practice
(Mahoney and Thelen 2009; Loder 2011). Canadian cities lack the regulatory
mandates of many U.S. cities with the Clean Water Act, and must therefore argue
for co-benefits and alignment (Stott 2019), which both the Green Streets Program
and the new Resilience Strategy address. However, it may still be difficult to attain
the larger goal of community building, in part to the grounding of the GSTG and
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the Green Streets Program in mainly environmental goals, and the perceived lack
of dire social inequalities and economic distress (unlike in Philadelphia). While
Toronto certainly has social inequality, often focused in the inner, older suburbs
with poor transit access (Hulchanski 2010; Allen 2018; Varghese 2018; Vendeville
2019), it does not have the level of inequality and disinvestment seen in some of its
southern neighbours. While positive overall, this fact does reduce some of the
urgency to link community well-being and cohesiveness to environmental initi-
atives, though this may change with their new Resilience Strategy. Additionally,
the proximity of high-value ‘nature’ to the city (in this case the highly desirable
cottage country just a short drive to the north) can make it difficult for even the
most progressive cities to make urban environmental initiatives seem an urgent
policy directive, regardless of their popularity.

Small-scale urban greening and green infrastructure: reflections

The case studies above reflect the recognition in many North American cities that
environmental issues alone are no longer adequate drivers for GI prioritization,
implementation, or successful maintenance. And while long-time leaders in green
infrastructure such as Seattle and Portland are still held up as some of the most
advanced examples of successful GI policy and implementation, ‘newer’ cities
implementing GI are using slightly different drivers and framing to help them
adapt green infrastructure to the particular needs of their cities. These drivers,
along with varying levels of political support, have strongly influenced the effec-
tiveness of their green infrastructure programs.

Philadelphia’s commitment to equity and the improvement of greenspace, com-
bined with state and federal policy mandates to meet water quality standards, has
provided strong drivers for implementing green infrastructure. Without leadership
from the mayor and cabinet-level support, however, their innovative and very
effective approach to implementation would not have been nearly as successful. The
requirement that all major decision makers must meet regularly to evaluate any
capital project for potential green infrastructure implementation, as well as set
yearly targets, has enabled Philadelphia to avoid many of the problems that cities
face when trying to implement urban greening programs (including silo-ing of
departments and a lack of coordination and responsibility for maintenance and
funding for projects that have cross-departmental benefits). However, even this
governance alignment for GI implementation would not be effective or politically
palatable if it did not weave equity and socio-cultural and economic benefits into
both the framing and implementation of the ROW projects. Furthermore,
Philadelphia was able to build on their successful history of community outreach
on urban greening projects through their Pennsylvania Horticultural Society
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(PHS) work on vacant land (see Chapter 4) and has provided support and a
positive approach to re-thinking community outreach for even more traditional
engineering departments such as the Philadelphia Water.

'The case of Toronto is much more typical of many cities in North America:
despite strong environmental policy and leadership at multiple levels of govern-
ment (Dhakal and Chevalier 2016), their lack until recently of a unified cross-
departmental approach, ongoing lack of leadership from the province and federal
government (Johns 2019b), and strong, but not urgent, environmental drivers,
Toronto struggled to integrate street-level green infrastructure effectively into its
policy and programs. Furthermore, while Toronto certainly has economic dispar-
ities, the lack of urgent (at least as generally perceived) socio-economic disparities
and disinvestment, as seen in Philadelphia, has meant that while public outreach is
encouraged, there is significant municipal resistance to seriously funding or sup-
porting this with staft and resources, though hopefully this will change as the new
programs get off the ground. The result may be some lost opportunity for design-
ing green infrastructure that is the most effective at supporting urbanites’” health,
well-being, and sense of place.

Links to research and moving forward

Green infrastructure, in its balance between nature and the more mechanical work-
ings of a city, can provide insight into dominant paradigms, or idea frameworks,
about the relationship between urban nature, ecology, and public benefits. By com-
paring current academic debates with real-world implementation, we can approach
some key questions such as: where do the case studies align, and where do they
differ> And what can we learn from the gaps and synergies between theory and
practice about the potential for green infrastructure to positively impact urbanites’
sense of place, health, and well-being? While the majority of research on eco-
systems is aimed at a more quantitative measurement of greenspace and technical
guidelines (Moseley, Marzano et al. 2013; Kim, Miller et al. 2015; Van Mechelen,
Van Meerbeek et al. 2015; Sookhan, Margolis et al. 2018; Kim and Miller 2019),
there are five key areas of research that align with the insights from the case studies
above that may be instructive for other cities and researchers.

Urban planning, theory, and ecological knowledge: negotiating competing

frameworks

As we can see from the case studies above, the movement to re-integrate nature
into cities as an ecological service, while promising, is not without complications.
While integrating urban nature into the city through ecosystem services and green
infrastructure is no longer new, it still suffers from the same difficulties that many
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urban environmental initiatives face: a fundamental mismatch between natural and
built systems and the accounting and mindset that keep the two separated. Both
urban planning and ecosystem research have their own language, frameworks, and
paradigms that can make integration difficult, even when both sides agree on the
need to integrate. For example, municipal policy documents are recognizing that
natural systems are potentially valuable inputs that can reduce risks from extreme
weather events from climate change while also reducing grey infrastructure costs
(Philadelphia Water Department 2011; City of Chicago and Department of Water
Management 2014). Ecosystem terminology has also begun to infiltrate policy
documents, with Philadelphia, Toronto, and Seattle all using terms like natural
corridors, habitat, patches, and connectivity in their public-facing documents (City of
Toronto 2015). However, while researchers agree on the need to better integrate
urban ecology into urban planning, particularly given climate change pressures,
they argue that a new framework that urban planners and practitioners can use as a
model for integration is needed (Kattel, Elkadi et al. 2013; Haase, Haase et al.
2014; Fischer 2018). Most of these discussions critique the lack of integration of
solid ecological knowledge in urban planning (Wang, Tan et al. 2014; Brown,
Vanos et al. 2015), and the lost opportunities (Huber, Shilling et al. 2012), risks,
and problems this can cause, citing for example the need for horticultural know-
ledge of specific species’ water needs (Norton, Coutts et al. 2015), or the limits of
ecosystems in dealing with possible contamination (Nassauer 2012). Others focus
on differences in definitions of resilience (Olsson, Jerneck et al. 2015); the diffi-
culty of exactly how to measure, implement and integrate ecosystem services
(Dempsey and Robertson 2012; Van Mechelen, Van Meerbeek et al. 2015;
Scholte, Daams et al. 2018); and technicalities of how to achieve integration
(Huber, Shilling et al. 2012; Kattel, Elkadi et al. 2013; Steiner 2014; Hoversten
and Swaffield 2019). Lastly, while not as common, some researchers are moving
beyond a mainly technical approach to integration and pointing to the separate
logic and importance of social, political, and economic factors that influence out-
comes (Gémez-Baggethun and Barton 2013; Niemeld 2014; Jackson and Palmer
2015; Wartmann and Purves 2018). While there is certainly a need for more eco-
logical knowledge to inform urban planning, it is these last approaches that may
provide the most promise for long-term sustainability of GI projects, due to their
acknowledgement of the need for cultural-ecological integration.

'The difficulty of integrating ecological knowledge into policy can be seen in our
case studies. For example, Toronto’s GSTG deliberately references policy prece-
dents (North American best case practice and local policy) and ecological impera-
tives (Toronto’s climatic and policy goals) as a means to justify and make locally
relevant its guidelines. It also references multiple layers of policy in Ontario that
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support the guidelines and provides technical guidance on how to implement green
infrastructure in the ROW in Toronto. And it is based on lessons learned from
local pilots, countless hours of outreach, and was supported by extensive political
messaging and outreach by its key authors. However, despite this level of innova-
tion, local stakeholder analysis described less of an integration of ecosystem ser-
vices into Toronto’s policy, and more of a ‘layering green over grey’ (Johns 2019a),
reflecting academic discussions of the problems of path dependency and hard-to-
change institutional frameworks that are resistant to the kind of change needed for
green infrastructure implementation (Matthews, Lo et al. 2015). The mirroring of
academic debates with on-the-ground implementation is also reflected in the
engineering mindset of ‘technical fixes” for GI (Chiorean 2019) that do not integ-
rate with other complementary policies, such as complete street guidelines
(Boudreau 2019).

While these ongoing issues of alignment, leadership, and implementation across
multiple scales of government continue to play an important role, especially for
Toronto, in GI leadership, the lesson from Philadelphia points to another com-
ponent necessary for success. Seen in both of the above case studies, there is the
realization of the need to more fully integrate community values, feedback, and
needs for the site into the process. While it is exactly these ‘co-benefits’ for com-
munities that have enabled many cities to justify the use of green infrastructure
instead of big-pipe solutions in the first place — seen most clearly in the case of
Philadelphia and supported in international documents such as the Millennial
Ecosystem Assessment (Millennial Ecosystem Assessment 2003) — the actual inte-
gration of community involvement in a previously technical process has been any-
thing but simple. Even in Philadelphia — which has the most explicit support for
public benefits from green infrastructure in its policy documents — the Water
Department has admitted that the learning curve for how to do public outreach
and integrate it into their process is steep, and yet it has to be done intentionally
and is critical to the success of these programs (Chiorean 2019). In other cities
where the social benefits have not been as heavily promoted — such as Toronto —
the need to support public outreach with staft time and resources has been heavily
resisted from personnel entrenched in a technological-fix mindset of implementa-

tion (Boudreau 2019).

An alternative approach: an adaptive proposal

Faced with this ‘policy standoff’ between traditional and green infrastructure
implementation, some researchers have called for a more adaptive approach that is
more closely related to design thinking and workshops than to traditional eco-
system knowledge or policy precedent (Ahern, Cilliers et al. 2014; Grose 2014;
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Steiner 2014). By employing a ‘learning-by-doing’ model of transdisciplinary
collaboration, both ecological and socio-political approaches are called upon to
work in a ‘safe to fail’ framework that includes experimental design guidelines,
monitoring and assessment of outcomes, and protocols and strategies for revising
initial concepts to be more adaptive and flexible to local community needs (Ahern,
Cilliers et al. 2014; Luo, Liu et al. 2018). Proponents of such an approach also
emphasize that a revised perspective on data from both sides will be an essential
component, such that ecological knowledge does not always trump local needs and
perspectives, but rather sits in the context of comstructed ecologies that balance
human and ecological needs (Grose 2014).

In this model, implementing green infrastructure is not a one-way street, where
ecologists tell communities what they need using a universal, but abstract, under-
standing of science and nature (Davison 2008); rather, a successful green infra-
structure project includes the recognition that community values, needs, and local
lived experience of nature and place are also essential components and that this
more complex approach has greater likelihood of success (Flint, Kunze et al. 2013;
Ahern, Cilliers et al. 2014; Wartmann and Purves 2018). The more multi-
dimensional approach also recognizes that the language and frameworks of ecology
are perhaps not as neutral as previously believed, arguing for example that ecolo-
gical terms such as resifience can mean stability and engineering solutions, change
and adaptation, or even have political meaning (Dempsey and Robertson 2012;
Olsson, Jerneck et al. 2015). It could be argued that Philadelphia is trying this
more adaptive approach through its cross-departmental collaborative mandate that
challenges the status quo and the silo-ing of departments, and which focuses on
elevating and legitimizing the needs of community as equal to ecological impera-
tives. While they are not there yet, activists in Toronto are aware of the need for
and are calling for this more adaptive approach in order to overcome bureaucratic
and political hurdles (Boudreau 2019; Murphy 2019) as well as ensure more multi-
dimensional successes. These activists recognize that communities need to be
engaged in order to gain political acceptance of green infrastructure projects, espe-
cially when competing social priorities are argued to be more important. Similar
calls for greater integration of means and goals can be seen even in traditionally
environmental focused cities. This can be seen in Seattle, with the increasing eleva-
tion and integration of community priorities and partnerships in green infrastruc-
ture approaches that were historically constrained by more narrowly scoped
measures of success such as quantifiable ecological benefit, regulatory compliance,
and cost per unit of stormwater system benefit (Emerson 2019). It can also be seen
in the recognition that without regular experience of the projects, there is less like-

lihood of community acceptance (Jim, Lo et al. 2015). While perhaps not yet a



ECOLOGY IN THE MARGINS 87

relational approach to the human relationship to nature seen in Chapter 1, this
hybrid approach is moving away from a purely utilitarian or adaptive model more
traditionally seen in ecosystem services literature.

Human health and green infrastructure: moving from risk-reduction to

socio-cultural co-benefits

A second theme that emerges from both the case studies and research debates focuses
on how ecosystem services and green infrastructure may influence human health and
well-being. While traditional ecosystem services and green infrastructure policy work
focused more on reducing risks to ecosystems and human health, more recent policy
positions at multiple scales have recognized that green infrastructure may offer poten-
tially positive or health promoting ‘socio-cultural’ or ‘co-benefits’ to human health and
well-being (Millennial Ecosystem Assessment 2003; Gémez-Baggethun and Barton
2013; Lachowycz and Jones 2013). This multi-benefit framing around green infra-
structure and health can be seen in all the case studies, though it is most clearly
articulated by Philadelphia, which places ecological and human health on equal
footing. The research used to justify the co-benefits of GI reflects a variety of para-
digms and interests, ranging from environmental psychology on the positive health
impacts of access to nature; to social values around ecosystem services (Riechers,
Barkmann et al. 2018; Bubalo, van Zanten et al. 2019); to econometric valuations of
nature — such as the increased real estate value of projects close to urban nature
(Kovacs 2012); to a health and well-being perspective on the role of greenspace in
quality of life at a community or population scale (Ward Thompson, Roe et al. 2012).
Not surprisingly given the increased policy uptake from environmental psych-
ology research discussed in Chapter 1, most of these policy documents imply a
connection between green infrastructure and human health and well-being, and
they also assume that any added greenspace counts as a universal, generally
accepted, and positive idea of nature. This reflects the tendency for ecology to
adopt a utilitarian or adaptive paradigm around the human relationship to nature,
wherein ‘nature’ is an input to a neutral human object with a measurable, and
predictable, output (Flint, Kunze et al. 2013; Kolinjivadi, Van Hecken et al. 2019).
While such a conceptualization of the nature-human relationship — and of what
‘nature’ 75, even more fundamentally — more easily lends itself to inclusion in urban
policy, it is unlikely to address the complex lived experience of urbanites, or be
easily integrated into the adaptive planning model advocated by both policy activ-
ists and researchers alike. That the utilitarian ecological services model can be a
limiting factor can be seen most clearly when human needs are contrasted to eco-
logical needs, and where an ecological risk-reduction model without the larger
socio-cultural context is not readily accepted by the public or political leaders.
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This tension between ecological and human needs can be seen in Chicago,
where ongoing issues with gun violence and poverty have created a new approach
to GI that recognizes that in cities with significant social and economic problems
resilience must take a different meaning:

... within the City of Chicago how do you ensure that all communities are
at the same level of resilience?... How do we do that and what does it
mean? It’s not just our sewer system and putting green infrastructure in....
How are we going to get jobs back in those neighbourhoods? How are we
going to improve the school system in those neighbourhoods? How are we
going to combat crime in those neighbourhoods?

(Berkshire 2019)

Given these difficulties, some researchers are advocating for a more relational
approach to understanding the link between ecosystem services (ES) and human
health and well-being (Flint, Kunze et al. 2013), arguing that a more flexible model is
needed to understand the mechanisms between exposure to green infrastructure and
human health. Researchers have pointed to the clear need for longitudinal studies, but
other gaps in current research have been identified as well. For instance, there is a
need for research that considers the influence of cultural shifts and values on percep-
tions of ES, similar to work that has been done around wilderness and which can re-
politicize ES (Dahmus and Nelson 2014; Uren, Dzidic et al. 2015; Finewood, Matsler
et al. 2019; Kolinjivadi, Van Hecken et al. 2019). Other researchers have called for
more attention around issues of scale — i.e. how much ‘nature’ in ES is enough to
impact health and well-being? (Flint, Kunze et al. 2013) — and the link between ES,
psychosocial variables, subjective well-being (Jennings, Larson et al. 2016). There
have also been calls for research that can lead to a better understanding of the complex
interactions between urbanites and ecosystems (Tzoulas, Korpela et al. 2007); of the
role that stress plays in urbanites’ perceptions of urban greenspace (Peschardt and
Stigsdotter 2013; Samuelsson, Giusti et al. 2018); and the role that place identity
plays in restoration outcomes or GI projects (Wilkie and Clouston 2015; Verbrugge
and van den Born 2018). While these recent studies are promising, the limited evid-
ence to date from resident perceptions of green infrastructure — and the paradigm-
altering example of Chicago’s recent GI resilience project that include equity and
economic factors (see below) (Berkshire 2018) — indicate that these modified
approaches to GI implementation may need to be even further developed. These
modified approaches may address, in addition to ecological services, issues such as
equity, aesthetics, biodiversity, and inherited values around wildness, health, and
urban nature (Macdonald and King 2018; Finewood, Matsler et al. 2019).



ECOLOGY IN THE MARGINS 89

Aesthetics and biodiversity

A key component of green infrastructure projects such as green streets that emerges
from a more adaptive model of design and implementation versus an engineering
approach is the role that aesthetics plays in urbanites’ attitudes and values. Research
from the social constructionist paradigm, described in Chapter 1, has shown that
aesthetics plays a key role in participant attitudes, values, and perceptions of nature
(Gobster, Nassauaer et al. 2007; Heft 2010), and that these perceptions directly
influence the projects’ perceived health impact (Hunter 2015). Furthermore, while
most research on urban greening has focused on more traditional types of nature,
such as parks and trees (Nordh and Qstby 2013; Sugimoto 2013; Palmer and
English 2019), the rise of small-scale urban greening in interstitial spaces raises
questions about urbanites’ perceptions of nature that is woven into the daily fabric
of their city. Do green roofs (discussed in Chapter 3), elevated greenspaces
(Chapter 4), or green streets ‘count’ as nature to the urbanites who live among
them? If these small-scale urban nature projects are considered ‘nature,” then they
also likely provide benefits similar to those associated with traditional urban nature:
improved concentration (Loder 2014), recovery from stress (Jiang, Chang et al.
2014; Hazer, Formica et al. 2018), and improved mood (Beute and de Kort 2014;
Li, Deal et al. 2018). Because ecological processes have long been hidden from
view under the engineering big-pipe model (Hough 2004), and public outreach for
green infrastructure projects is still in its infancy, it is unclear whether communities
recognize these projects as ecology or ‘nature,” or what role aesthetics plays in
public perceptions of green infrastructure such as green streets.

What we do know is that so-called ‘wild’ nature in the city — such as naturalized
medians — whose messy, unkempt aesthetic has been linked to perceived disorder
and perceived increased crime (Wang, Tan et al. 2014), is not always appreciated
or understood by urbanites (Jorgensen and Tylecote 2007; Loder 2014), and in
many cases is associated with disease, ill-health, poverty, and poor moral values
(Kaika 2006; Poskus and Pogkiené 2015). This underlying influence on urbanites’
perception has meant that previous well-meaning urban greening initiatives — such
as ecological lawns — have been seen as a sign of either progress or decay (Robbins
and Sharp 2003; Dahmus and Nelson 2014; Ignatieva, Ahrné et al. 2015). We also
know that areas that have ‘cues to care’ such as straight lines, mowed areas, and
flowers that show deliberate human presence (Nassauer 1995) are often preferred
to ‘wilder’ areas of urban greenspace such as bufter zones that are rated as unat-
tractive if perceived as ill-maintained (Panduro and Veie 2013). 'This raises ques-
tions about the human impact of green infrastructure that is designed for
ecological, versus human, benefits, specifically around the role of perceived mainte-
nance, biodiversity, climate-specific aesthetics, and ecological knowledge.
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For example, while not all of the case studies have clear data on community per-
ceptions of them, it is not surprising that highly designed ‘rain gardens’ with abun-
dant colour and flowers — seen in the Coxwell rain garden in Toronto— are
generally less contentious and more well liked than green streets that were more
ambiguously designed or unclear in their goals. In a qualitative study done in Port-
land, Oregon, participants were ambivalent about whether green streets were
nature and unclear on the goals of the project, but they liked them better than
nothing (Church 2015) — similar to results found on office workers’ perceptions of
green roofs (Loder 2014) (see Chapter 3). However, environmental aesthetics is
also one of the few areas of human perception and behaviour that has responded
well to environmental education (Gobster, Nassauaer et al. 2007; Junker and
Buchecker 2008; Goleman, Bennett et al. 2012). For example, after environmental
education in a Toronto pilot project helped residents to understand the complex
role of the ‘wild’ aesthetics of the gardens, many changed their ‘neatening up’
behaviour in their raingardens (Yamaguchi 2016).

Also unclear is the role beauty and emotion play in urbanites’ perceptions of
SSUG such as GI. Research conducted in Mississauga, Ontario on resident per-
ceptions and readiness for more sustainable GI landscaping emphasized the need
to tap into resident’s emotional connection to the landscape and their need for
peace and beauty (Freeman Associates 2008), supporting research that has shown
that the role of beauty in urban nature may be a crucial element in ensuring accept-
ance, connection, and stewardship (Zhang, Howell et al. 2014; Lumber, Richard-
son et al. 2017; Wyles, White et al. 2019).

What is less clear is the role of biodiversity in aesthetic perceptions of small-scale
urban nature projects such as green streets. Some research has linked increased biodi-
versity to increased acceptance and potential attention restoration from urban nature
(Loder 2014; Carrus, Scopelliti et al. 2015; Southon, Jorgensen et al. 2018; Ramer,
Nelson et al. 2019; Schebella, Weber et al. 2019), and to increased property values
(Netusil, Levin et al. 2014) and ecological benefits (Weber, Kowarik et al. 2014).
Other research is less clear on the benefits of biodiversity and human health, however
(Qiu, Lindberg et al. 2013; Korpela, Pasanen et al. 2018), and participant recognition
of biodiversity is also highly variable, with participants assuming colour indicated
higher levels of biodiversity (Hoyle, Norton et al. 2018; Southon, Jorgensen et al.
2018). Given that participants are often unsure of the ecological benefits of green
infrastructure but have greater acceptance of ‘wilder’ aesthetics if they feel that the
project is meant to benefit others, especially wildlife (Garbuzov, Fensome et al. 2015;
Unterweger, Schrode et al. 2017; Ramer, Nelson et al. 2019), including environ-
mental education and outreach as part of implementation of green infrastructure
would very likely increase community — and thus political — acceptance.
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What remains to be seen is the role of aesthetics in arid climates, particularly
since research has shown that xeriscaped landscapes — those designed to need little
irrigation — are less preferred than water-loving landscapes. Furthermore, both
landscapes are highly symbolic and can influence urbanites’ acceptance of urban
greening projects (Neel, Sadalla et al. 2014). For example, cities that are arid but
suffer from periodic flooding, such as Denver, Colorado, may need to engage
directly with the aesthetic preferences of residents — many of whom grew up in
wetter climates — and may need to address different expectations and values around
green streets than cities dealing with wetter climates, such as Philadelphia or
Seattle. Lastly, the role of beauty and sense of place in small-scale urban nature —a
burgeoning trend in research on the human relationship to nature touched on in
Chapter 1 — is important to watch as green infrastructure becomes more commonly
integrated into the urban fabric of the city. Similarly, understanding cultural differ-
ences will prove essential for the success of green street projects, particularly in
communities with high cultural and economic diversity, such as Toronto. Exten-
sive community outreach will be needed to understand community perceptions
that may influence the design of green infrastructure interventions that could
impact urbanites’ well-being and sense of place.

Sense of place and lived experience: issues of mobility, ecological knowledge,

and collective experience

As more small-scale urban greening projects are integrated into the fabric of cities,
and in particular, the ROW, larger questions arise about how these projects might
impact urbanites’ sense of place and lived experience. The obvious answer draws on
research from environmental psychology and other disciplines that have shown the
positive impact on urbanites from contact with nature. Most of this research has
focused on individual benefits, such as improved attention restoration (Korpela,
Ylen et al. 2008; Tyrviinen, Ojala et al. 2014; Weber and Trojan 2018) and
decreased mental fatigue and respite for stressed individuals (discussed in Chapter
1) (Ulrich, Simons et al. 1991; Stigsdotter and Grahn 2011; Hazer, Formica et al.
2018). Certainly, green infrastructure that has been co-designed with community
members, as in Philadelphia and Toronto, has a higher chance of being accepted
and liked by the community and providing these restorative moments, especially if
woven into the fabric of the city such that there is easy access and more chance of
contact. What remains to be seen is the issue of scale and mobility — or how
contact with nature is impacted by size and location in urbanites’ daily lives — a
limitation acknowledged by many researchers on the human-nature relationship
(Flint, Kunze et al. 2013; Lachowycz and Jones 2013; Li, Deal et al. 2018). How

much nature is enough to counteract the acknowledged stressors of traffic and
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concrete? Are ribbons along roadsides enough to give that restorative sense of
‘being away’ from daily stressors central to the Kaplan’s Attention Restoration
Theory? What about mobility? People do not experience the city from only one
vantage point or at one point in time, and some researchers have started to explore
what role experiencing nature throughout the city has on their well-being, prefer-
ences, and perceptions (Bamberg, Hitchings et al. 2018). The need for the evalu-
ation of nature as experienced through mobility and action is a central argument
behind the utilitarian paradigms’ affordances approach which argues that nature is
liked and beneficial in terms of how many opportunities for recreation and restor-
ation it provides (Heft 2010; Hooper, Boruff et al. 2018).

What may help here is a less quantitative approach to discovering the socio-cultural
benefits of nature, which can run directly counter to the technical and ecological goals
of most green infrastructure. For example, there has been some work that has argued
that the benefits of contact with nature may be more linked to a larger sense of place
than previously realized (Korpela, Ylen et al. 2009; Lachowycz and Jones 2013;
Baptiste, Foley et al. 2015; Wilkie and Clements 2018), meaning that outreach may
also need to address sense of place around GI projects, not just community aesthetic
or activity preferences and technical infrastructure needs. Furthermore, there is debate
on what exactly is meant by sense of place. For those working from an adaptive or
utilitarian model, sense of place can be measured by constructs such as satisfaction and
attachment, and is influenced by the characteristics of the place itself (Stedman 2003).
From this perspective, engaging community in outreach to determine their level of
satisfaction and place attachment would help to design green infrastructure that is also
potentially more restorative and impactful on communities’ daily lived experience than
assuming a one-size-fits all technical approach. Other researchers have expanded the
list of constructs believed to influence sense of place to include rootedness, belonging,
and emotional attachment (Williams, Heidebrecht et al. 2008), while still working
from a psychometric approach. This expanded understanding of sense of place paral-
lels work around the human relationship to nature and the role that emotion plays in
attachment, loss, and mood around human-—nature outcomes (Pearce, Davison et al.
2015; Knez, Butler et al. 2018; Knez, Sang et al. 2018). Linking green infrastructure
to local lost ecological history — such as the buried streams in the proposed Raindrop
Plaza in Toronto (Mutrie 2018), or salmon runs they are trying to bring back in
Seattle (Sullivan and Simson 2019) — is a way of making it more meaningful to
inhabitants and can link them to their local ‘place.” Researchers found not only that
the restoration of a salmon stream brought stakeholders together who were at a stand-
still, but that it helped the community rediscover a local ecological identity, with even
the schoolchildren becoming involved and drawing salmon all facing the same way

after working in the streams (Mills 2000).
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Because most urbanites are distant from natural processes of the landscape
around them, making ecological processes visible, such as ‘daylighting’ hidden
streams and waterways, increases the likelihood of their acceptance and under-
standing of green infrastructure (Hough 2004; Baptiste, Foley et al. 2015). Bring-
ing more visibility to ecological processes in the city can also draw attention to
larger ecological systems outside the city, which can help provide a sense of scale,
awe, and so-called glacial time (i.e. ecological time) versus chronological time, or
human-time (Castells 2010a, 2010b). This awareness of the larger rhythms and
time-scale of nature has been shown to reduce stress (Kaplan 1984; Hazer, Formica
et al. 2018), and reflects some of the perspectives of the phenomenological
approach to sense of place (discussed in Chapter 3), which argues being in or
experiencing nature is an effective way to engage in meditative versus calculative
thinking (Stefanovic 2008). Lastly, encouraging local experience of nature, here in
the form of green infrastructure in the ROW, can help to make the more abstract,
scientific understanding of nature used to justify the technical capacities of GI
more meaningful, and thus have the potential to positively impact urbanites’ sense
of place and well-being.

However, implementing GI also needs to address collective experiences of place
that can impact resident perceptions. Those working from a social constructionist
model have discussed the role social and historical processes have played in construct-
ing, negotiating, and contesting sense of place, showing through work with women
and fear that sense of place can be collectively experienced (Valentine 1990; Manzo
2008). This approach may be useful when designing and implementing green infra-
structure in vulnerable neighbourhoods, or near specific populations. This is particu-
larly important for vulnerable groups or communities that do not always feel welcome
in or have time to spend in more traditional greenspaces, or who live in neighbour-
hoods with a negative sense of place. In Denver, for example, where the Globeville
neighbourhood sufters from both ongoing health, economic, and social insecurity as
well as constant flooding from multiple sources, different groups are working with
members of the community to re-frame the notion of the neighbourhood — moving
from the historic dumping ground of the city’s waters to a place of key ecological
importance, with possibilities for environmental education and training (Vogelsang
2018). 'Thinking about the particular needs of a community may also influence the
design of a green infrastructure project. What might green infrastructure look like
near a school? A senior home? A community of recent immigrants or refugees? A
recent, and promising, example of a place-based and locally sensitive approach was
taken by the City of Chicago with their 100 Cities Rockefeller Resilience stormwater
project, which identified areas where flooding and socio-economic and health prob-
lems were the worst, and then took city-owned vacant land and turned it into
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working stormwater landscapes for the city’s most vulnerable. Recognizing this socio-
economic and ecological approach to resilience, they co-developed the design and
location with local community organizations which will then maintain them
(Berkshire 2019). The goals are not only to reduce flooding and heat stress, but also
to improve economic stabilization and social cohesion, which is demonstrated in their
aggressive local hiring policy. This kind of combined socio-economic, health and
well-being approach to GI, which acknowledges a collective experience of place, can
be transformative and empowering for communities.

As seen from the above case studies and discussion of current gaps and promis-
ing areas for future exploration, implementing GI in North American cities is
gaining traction as a legitimate means to address urban environmental problems.
For some cities, combining socio-economic and environmental benefits from GI
has enabled these projects to gain more acceptance and community support; other
cities have recognized the need to include community input but are still navigating
the shift from an engineering to a combined engineering/socio-ecological
approach. While documentation of community response is limited given the
newness of these projects, research on the benefits of increased contact with nature
offers insight into possible human and ecological benefits from these SSUG pro-
jects. When combined with further work around adaptive planning, aesthetics and
biodiversity, and sense of place, this newer approach to GI may provide opportun-
ities to benefit urbanites’ health, well-being, and sense of place while also reducing
negative ecological impact.
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3
MEADOWS IN THE SKY
A green roof case study

Introduction

While much of the green infrastructure (GI) in North America has been imple-
mented for stormwater management, increasingly hot summers from climate
change have spurred municipal interest in urban greenspace as an adaptation and
mitigation strategy for the urban heat island effect (UHI) (Vailshery, Jaganmohan
et al. 2013; Emmanuel and Loconsole 2015; Eisenman, Churkina et al. 2019).
Though most of the relevant research on climate change mitigation is on existing
types of urban greenspace (Armson, Stringer et al. 2012; Ketterer and Matzarakis
2014; Mueller, Soder et al. 2019), unconventional greenspace is receiving more
attention, for the same reasons outlined in the previous chapter — lack of space to
add parks (Thwaites 2001; City of Chicago 2012; Perini and Magliocco 2014;
Norton, Coutts et al. 2015). One form of GI that has been increasing in popularity
in North America is green roofs, mainly due to their numerous benefits such as the
reduction of stormwater overflow and the urban heat island effect (Chih-Fang
2008; Bliss, Neufeld et al. 2009). Green roofs are unique and relatively novel,
which makes them interesting case studies both from a policy perspective — because
their placement on the tops of buildings requires different policies and incentives —
as well as from a research perspective — due to their potential to provide insight
into what urbanites think and feel about them.

'This chapter explores the implications of different approaches to the health and
well-being of cities and communities through urban greening projects. It does so
by examining a case study on office workers and green roofs from two cities that
are leaders in implementation of this form of GI — Toronto, Ontario, and Chicago,
Illinois. In addition to providing insights into office workers” perceptions and atti-
tudes to a relatively new — but increasingly influential — form of urban greening,
this chapter also explores the impact of different research methods on the kind of
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knowledge that is generated. With this in mind, this chapter can be read on three
levels: first, as an overview of the implementation of green roof policy in two cities
that are similar but that had different initial results; second, as an exploration into
research findings that can help us understand the impact of urban greening pro-
jects on urbanites’ sense of health, place, and well-being; and third, as a continued
discussion of the importance of research methods and how their underlying para-
digms shape our knowledge and understanding of these relationships.

Current research on green roofs

Due to the environmental drivers pushing green roof implementation (see below),
most of the research on green roofs focuses on their environmental performance, such
as the reduction of stormwater overflow and the urban heat island effect (Chih-Fang
2008; Bliss, Neufeld et al. 2009; Chow, Bakar et al. 2018; Yang and Bou-Zeid 2019).
More recently, there is also interest in the potential for green roofs to mimic native
habitat such as prairie (Butler, Butler et al. 2012), as well as their potential to provide
urbanites, and in particular office workers, with social and health benefits such as
psychological restoration (Lee, Williams et al. 2014; Lee, Williams et al. 2015; Mes-
imiki, Hauru et al. 2019). While this work has been promising in its exploration of
aesthetic preferences (Jungels, Rakow et al. 2013; Vanstockem, Vranken et al. 2018)
and green roofs’ potential for enhancing well-being and providing a feeling of restor-
ation (White and Gatersleben 2011), there has been scant qualitative research that
examines why office workers have these aesthetic preferences, or what the underlying
cultural and contextual factors are that influence perceptions of green roofs, restor-
ation, and urban nature. There has also been scant work that examines perceptions of
real-world green roofs (versus images) in downtown central business districts (Noori-
ati, Aldrin et al. 2010). As seen in Chapter 1, qualitative work in this area is much
needed, given previous conflicts between popular urban aesthetics and ecological
goals, which have resulted in residents’ ambivalent responses to naturalized urban
areas (Gobster 2000; Spears 2005) and which can inhibit the success of urban green-
ing projects. We also saw that affective, emotional responses to nature may be key to
understanding the role nature plays in sense of place and well-being (Hinds and
Sparks 2008; Korpela, Ylen et al. 2009; Wyles, White et al. 2019), but that they are
difficult to capture with quantitative methods (Perrin and Benassi 2009). While green
roofs are not uncontroversial (Henry and Frascaria-Lacoste 2012) and are not always
the best urban greening option, they make an interesting case study through which to
explore the human relationship with nature. This is because they challenge the tradi-
tional nature/city divide (Cronon 1995), they lack existing symbolism such as the kind
associated with mountains or forests (Saito 2002b), and there is a current trend to
use them to mimic native habitat.
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To explore these themes, the research conducted in downtown Toronto and
Chicago used three different methods to examine office worker perceptions of
green roofs: two qualitative methods — interviews using a phenomenology and
social constructionism lens — and one quantitative method — a survey and statistical
analysis. After a brief overview of the policy development and implementation by
Chicago and Toronto, the majority of the chapter reports on the findings of the
qualitative analysis,’ which is followed by a comparison of these findings to the
results of the quantitative analysis.

Qualitative research on perceptions of green roofs: the interviews

A phenomenological approach was used to analyze the results of 55 semi-
structured interviews that included the following key research questions: (1) What
do participants think and feel about green roofs? (2) How does their lived experi-
ence influence their perceptions of aesthetics and urban nature? (3) What are the
design implications for a more sustainable city? Key themes that emerged from the
research include: increased fascination and creative thinking with ‘wilder’ green
roofs, even if these are not always preferred aesthetically; the conflict between
‘messy’ ecological aesthetics and the modernist city; and the difference between
cognitive or intellectual and felt or affective responses to the green roofs. These
findings can help us to understand how we value and think about green roofs,
provide insights for urban greening and policy development, and contribute to our
understanding of how nature affects our lived experience of cities, an issue of
increasing importance as the world becomes more urbanized.

What do we know about green roofs, health, and well-being?

Research on green roofs has tended to fall into four main approaches: the eco-
systems approach, the human benefit approach (or the adaptive and utilitarian
paradigms outlined in Chapter 1), the social constructionist approach, and, inter-
twined throughout, research that examines the role aesthetics plays in human—na-
ture interactions. Research on green roofs has predominantly followed the ecology
or ecosystems approach to studying urban nature, focusing on technical perform-
ance and ecosystem services (Blank, Vasl et al. 2013; Liu and Chui 2019; Yang and
Bou-Zeid 2019). This ecology approach (discussed in Chapter 2), which underlies
the policy impetus for urban greening programs, looks at how greenspace, and
what types of greenspace, can be preserved or added to the city to reduce the urban
heat island effect, manage stormwater overflow, and provide habitat for urban
wildlife, among other benefits (Lundholm 2006; Lee, Moon et al. 2013; Peng and
Jim 2013; Imran, Kala et al. 2018; Hirano, Thara et al. 2019). Conflicts resulting

from negative public perceptions of ecological restoration projects (where damaged
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or destroyed ecosystems are restored by human intervention) (Gobster 2000;
Junker and Buchecker 2008) or green roofs (Francis and Lorimer 2011; Henry and
Frascaria-Lacoste 2012) have contributed to a growing recognition of the import-
ance of aesthetics to the success of these projects (Gobster, Nassauer et al. 2007,
Peck 2017; Souto, Listopad et al. 2019).

While the ecological approach remains dominant, the empirical results of
research following the adaptive or utilitarian paradigms have increased interest in
the human benefit potential of additional urban greenspace (such as green roofs).
This can be seen in references to improved health and well-being in policy docu-
ments on urban greenspace and in recent grants promoting greenspace projects in
underserved neighbourhoods (see case studies in Chapter 4). Similarly, the claim
in environmental values research that humans have an implicit connection or emo-
tional affinity toward nature that influences our motivations to protect it (Kals,
Schumacher et al. 1999; Schultz, Shriver et al. 2004; Korpela, Borodulin et al.
2014) has raised the potential for urban greening to be linked to larger urban eco-
logical goals.

As we saw in Chapter 1, research following a social constructionist paradigm
has offered important insights into explaining conflicts over ecological restoration
and naturalization projects (Nassauer 1995; Gobster 2000; Simpson and Bagelman
2018) that are relevant to green roofs. Work in aesthetics has also deconstructed
seemingly ‘innate’ landscape preferences, arguing that cultural and artistic factors
promote the visual or touristic appreciation of dramatic, distant, ‘scenic’ landscapes
over nearby, messy, everyday landscapes (Saito 2002a; Urry 2005). Of particular
relevance to this chapter are two key arguments. The first, from social construc-
tionists, is that ‘nature’ is a complex phenomenon and that bringing ‘nature’ back
to cities first begs the question of ‘which nature, and where? This complexity has
been seen in idealizations of ‘wildness’ outside the city, for example rural cottage
country, that contrast with its rejection as an aesthetic paradigm within the city,
for example in naturalized lawns (Wilson 1991; Hough 2004). Second, from aes-
thetics comes the argument that aesthetic valuations of nature are not superficial
but are influenced by cognitive information — such as ecological knowledge and
abstract thinking — and deeper emotional and psychological connections to nature
(Hepburn 1993). Hence, an understanding of both cognitive and emotional factors
is necessary to shift public perception towards the ecological aesthetic.

Though interest is growing, only a small number of studies have looked at per-
ceptions of green roofs. Some studies have recognized that the aesthetics of a green
roof have positive psycho-physiological benefits in general (assumed to be from the
general appreciation of plants) (Sutton 2014; Kotzen 2018), but most have looked
at mediating factors on preference. For example one study found that scale and
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distance affected perceptions and evaluations of green roofs (Lee and Koshimiz
2004), while another found that green roofs on residential buildings were seen to
increase the perception of beauty and psychological restoration for participants,
particularly for meadow-type or ivy roofs (White and Gatersleben 2011). Office
workers in downtown central business districts also prefer tall grasses, preferably
green and flowering, over lower-growing red and succulent vegetation such as
sedums, but prefer moderate versus high diversity in vegetation (Lee, Williams et
al. 2014). In contrast, sedum-dominated or mixed-perennial green roofs were pre-
ferred over grasses on botanic garden and university green roofs, with grasses seen
as ‘messy’ and not fitting in as well with their surroundings. These green roof pref-
erences were found to be positively correlated with attitudes and knowledge of
green roof benefits (Jungels, Rakow et al. 2013). In general participants tended not
to like ‘weedy’ aesthetics: one study found that gaps in green roof vegetation and
weedy species are less preferred (Vanstockem, Vranken et al. 2018), while subur-
ban residents disliked the ‘messy’ look of green roofs that contrasts with the
standard suburban lawn aesthetic and have little interest in installing green roofs
(Smith and Boyer 2007). Students and residents in Spain also disliked messier
green roof aesthetics, preferring a more careful design similar to a garden. They
also tend to rate green roof aesthetics lower if they grew up in forested areas
(Fernandez-Cafiero, Emilsson et al. 2013). A few studies have looked at levels of
awareness around green roofs given their novelty, finding low levels of awareness
and knowledge about the benefits of green roofs among suburban residents (Kuper
2009), citizens (Lee, Huh et al. 2016), and landscape professionals (Calkins 2005;
Rahman, Ahmad et al. 2013). Despite the call for more qualitative methodology to
go beyond scenic preferences of nature commonly found in research following the
adaptive paradigm (Gobster 1999; Wilkie and Stavridou 2013), only two studies
have used qualitative methods (Yuen and Hien 2005; White and Gatersleben
2011). Yuen and Hien (2005) used focus groups, surveys, and interviews to assess
resident perceptions about a green roof on the deck of their building, finding that
they used it to get away, have a place for children to play, and access greenspace
(Yuen and Hien 2005). White and Gatersleben (2011) complemented their ques-
tionnaire with a small number of interviews, finding that interview participants
were polarized in their aesthetic preferences, viewing lawn as neat or boring, and
grasses as untidy or natural. Only Lee, Williams et al. (2014) examined the work-
place, and none have looked at perceptions of respondents who both look out at a
green roof and/or can access it physically.

By reporting on what office workers think and how they feel about real green
roofs from their daily lived experience, this research addresses the current lack of
qualitative research by enabling respondents to discuss how they feel about the
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green roof over time and different seasons, how the green roof fits (or not) into
their ideas of nature — and thus whether nature studies can be applied to green
roofs — and what cultural valuations and attitudes may be influencing their per-
ception. This kind of qualitative data can provide more meaningful information
for policy makers than likes and dislikes and contributes to our understanding of
the human relationship to nature, and urban nature in particular — an important
area of research given the proximity of workplaces to many downtown green
roofs and the current interest in workplace health and well-being (Lottrup,
Grahn et al. 2013; Bjornstad, Patil et al. 2015; Chan and Liu 2018; Cinderby
and Bagwell 2018).

Methods
Research paradigm

A phenomenological approach was chosen for the study because it considers the
world as we experience it in an everyday way, not as we conceptualize or theorize it
(Husserl 1970, cited in Orbe 2000). Such a perspective is useful when examining
something as complex as our relationship to nature, which, as we saw in Chapter 1
from research following a social constructionist paradigm, is replete with cultural,
social, and historical values that may seem inherent and natural. Phenomenology
has also been used to explore health and well-being (McNamara 2005; Ortiz-
Dowling, Der Ananian et al. 2018; Adams 2019) and sense of place (Relph 1976;
Vandenberg, Ball et al. 2018; Ryfield, Cabana et al. 2019), themes relevant to
experiences of nature. Finally, phenomenology can be used to help explain aes-
thetic preferences by uncovering the essential, underlying thread or structure that
unifies the lived experience of the phenomenon (Moustakas 1994; Cresswell 1998).
Phenomenological methods emphasize: a reflexive awareness of the practitioner’s
experience, philosophical framework and biases, called bracketing; in-depth inter-
views that aim to understand underlying factors influencing participants’ experi-
ence but which may not be articulated yet; and both textural (what) and structural
(how) descriptions of the experience (Cresswell 1998).

Following this method, a matrix of the ontological, axiological, and methodo-
logical assumptions (or paradigms) of literature relevant to the human relationship
to nature in cities was developed which helped define topic areas and a conceptual
framework for the interview guide, provided a basis for the literature review for the
project, and helped promote awareness and reflexivity about my own biases,
assumptions, and ontological frameworks (Cresswell 1998; Padgett 2008).
An interview guide was developed with a combination of open-ended questions
and standardized questions (such as health and stress measures modified from
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Canadian census surveys), allowing for later comparisons with the survey responses
(Padgett 2008). The interview guide had five main sections covering: (a) green
roofs; (b) perceptions, attitudes, and experiences of nature; (c) nature and health;
(d) workplace environment; and (e) health. The goal of the interviews was to allow
participants to respond in their own words and to draw out their narratives and
lived experiences of nature, nature in the city, green roofs, and their health and

well-being.

Case studies: Chicago and Toronto’s green roof policies

Toronto and Chicago were chosen as case studies for their green roof leadership
and similarities. Both cities have been promoting green roofs since 2000 (City of
Chicago: Mayor’s Office 2006; City of Toronto 2006), and they are frequently
compared for their urban greening policies given their similar population size,
climate, Great Lakes environmental problems, and green roof policies (Rothblatt
1994; City of Toronto 2007b; Gorrie 2007). Though similar, the cities have a few
differences relevant to this study. As outlined in Chapter 2, while Toronto has
recently obtained some power to create by-laws and raise taxes (City of Toronto
2007a), it has nowhere near the constitutional power of many American cities,
Chicago included. Toronto also has a consensus-based political system (City of
Toronto n.d.; Florida and Broadbent 2018), which means that the city is not able
to pass legislation nearly as quickly as Chicago, with the latter’s strong top-down
mayor system (Los Angeles Times 2005). As we will see below, Chicago’s green
roof policies developed quickly through mayoral initiatives and were highly publi-
cized (City of Chicago 2010), while Toronto’s consensus-based process only really
took off when their green roof by-law was passed in 2009 (City of Toronto 2009).
Chicago’s architecture, with repeated sightlines to the lake, extensive lakeshore
parkland, and swimmable beaches make Chicagoans much more connected, sym-
bolically and physically, to Lake Michigan than Torontonians are to Lake Ontario,
which is separated from the city by an elevated expressway. Though Toronto has a
few Blue Flag beaches (internationally certified for water quality) most of the
population remains suspicious of Lake Ontario’s water quality and few residents
swim in it. Furthermore, the strong iconic presence of forested cottage country and
a much-loved provincial park just north of Toronto, both classic symbols of Cana-
dian wilderness, strengthens cultural associations and valuations of ‘nature’ as
something immersive and distant — ‘up north’ — for many Torontonians. For Chi-
cagoans, in contrast, despite attempts to make the prairie native again (Meine
2008), this long-lost ‘nature’ lacks the symbolic value of forests. The sections below
give a brief overview of how each city approached their green roof policy before
focusing on the results from the interviews and survey.
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Chicago

'The infamous heat wave that killed over 700 people in 1995 in Chicago (Klinenberg
2002) spurred then-Mayor Daley to seek ways to reduce the UHI (urban heat island);
he settled on green roofs as a strategy after seeing successful municipal leadership on
green roofs on a visit to Germany (Koehler and Keeley 2003; Keeley 2004). Chicago
then used traditional strategies to encourage the uptake of green roofs, such as incen-
tives, or ‘carrots,” like a green roof grant program (City of Chicago n.d.; City of
Chicago 2006) and publicity around the green roof on City Hall to show municipal
support (American Society of Landscape Architects 2002). Their success can be
traced more to a combination of a strong mayoral system, extensive publicity and
education, and policies and programs that were financially supported and sustainable
(Loder 2011) (see Plate 4). While Mayor Daley was able to command interdepart-
mental collaboration on green roofs, his use of green roofs as a key symbolic centre-
piece for a larger program of urban revitalization, investment, and beautification
enabled green roofs to become a key component of his drive to make Chicago ‘the
greenest city.” This high-publicity profile for a new urban greening typology was sup-
ported by research evaluating the success of the program and the environmental
benefits (with satellite data and the EPA respectively) (Yocca and Berkshire 2019), as
well as partnerships with other public institutions showcasing examples, demonstra-
tion projects, and research around green roofs. While Daley himself, education, and
research were key components of Chicago’s success, the single biggest factor was the
Green Matrix (now called Sustainability Matrix) (City of Chicago 2012), part of their
Chicago Sustainable Development Policy (Berkshire 2006). The Green Matrix meant
that private projects seeking public assistance, or who had proximity to Lake Michi-
gan or the Chicago River, had to meet minimum green building requirements, with
green roofs as one of the options (City of Chicago 2012). Crucially, the Green Matrix
was simultaneously supported by multiple TIF (tax incremental financing) districts
(the highest number in the U.S.) (Healy and McCormick 1999) (see Tables 3.1 and
3.2). These districts earmarked money specifically for green development such as
green roofs or LEED (Leadership in Energy and Environmental Design) buildings
based on future projected property value increases (often a way to encourage develop-
ment in underserved areas), and could not be used for other municipal projects, thus
ensuring a reliable source of income for green roof implementation. While Washing-
ton, DC, has overtaken Chicago as the U.S. leader in green roof implementation
(Living Architecture Monitor 2018), Chicago’s leadership on environmental issues,
and green roofs in particular, along with moving former Mayor Daley’s green initi-

atives into policy (Berkshire 2008), have cemented their position as a forward-
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thinking, progressive city (at least environmentally), in contrast to other Midwestern
cities suffering from de-industrialization.

Toronto

While Toronto also had issues with UHI and stormwater management, the initial
driver came from a local green roof non-profit that lobbied then-Deputy Mayor Pan-
talone to pursue green roofs as a climate change adaptation and mitigation strategy (S.
Peck, personal communication October 17, 2003). Like Chicago, Toronto showed
leadership by putting two test plots on their city hall and partnered with a federal gov-
ernmental research agency to study the benefits (Green Roofs for Healthy Cities
1999; 2000; Deputy Mayor Pantalone and Burton 2006). They also had incentive pro-
grams to defray the cost of green roofs and encourage implementation. Unfortunately,
the test plots were not well maintained, and Toronto lacked a cohesive strategy to
promote or integrate green roofs into their policy. Within a consensus-based system,
green roofs limped along for a while, with small policy changes and funding drawn
from different departments (not very successfully since the costs of green roofs were
higher than single-source environmental benefits, such as stormwater relief from
Toronto Water). This changed with the election of a more environmentally minded
mayor (Mayor Miller) who, along with persistent lobbying from a green roof non-
profit, promoted a retrofitted city hall green roof that was bigger and better (City of
Toronto 2011). This new green roof was used more effectively in publicity campaigns,
and helped to gradually integrate support for green roofs into municipal policy: first
with the strong encouragement for green roofs to be considered for all new municipal
buildings and roof replacements (unless not technically feasible) (J. Welsh, personal
communication, September 26, 2011), and eventually into the first mandated green
roof by-law in North America (City of Toronto 2009b). This legislation was sup-
ported crucially by two things: the commissioning of another study on the benefits of
green roofs for Toronto in partnership with Ryerson University (Doshi, Baniting et
al. 2005); and an adjustment to provincial policy (the Cizy of Toronto Act) that allowed
Toronto to set higher green building standards than the province (City of Toronto
2007a) (see Plate 2, Chapter 2). Thus, while the consensus method was slower for
Toronto, they did manage to eventually create strong SSUG implementation policy,
albeit with the addition of stronger leadership (both mayoral and in their green roof),
legislative change, and the support of research for ‘new’ urban greening. Unlike their
current approach to GI, their green roof policy is fairly well publicized and supported
and the green roof legislation has spurred other cities, such as San Francisco (2017)
and, more recently, Denver (2018), to adopt similar legislation (San Francisco Plan-

ning Department 2017; City and County of Denver 2019).
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Case study selection

For the case studies, green roofs were chosen that were viewable by and/or
physically accessible to office workers in a downtown district and that had similar
vegetation. Determining which buildings overlooked or had access to the green
roofs was done by a combination of archival research such as real estate databases
and site visits. The Chicago City Hall green roof (see Figure 3.1) — which is a
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Figure 3.1 Map of Chicago City Hall green roof, green roof on 161 N. Clark and sightlines of
participating buildings who could see the green roof(s).




MEADOWS IN THE SKY 117

prairie-style green roof, well-known and directly viewed by thousands of office
workers — and a sedum roof also visible to office workers (161 N. Clark, see
Figure 3.2), were chosen as the Chicago case studies. The 20,300 sq. ft. Chicago
City Hall green roof was completed in 2001 and was planted with mostly prairie
plants native to the region (City of Chicago 2010) (see Plate 5). In Toronto, the
green roofs on the Mountain Equipment Co-op, 401 Richmond, and 215 Spadina
(the Robertson Building) were chosen, as they were well known and viewable by
office workers, and the latter two are accessible (see Figure 3.3). The 4,000 sq. ft.

LY
L}
L
%
A

Figure 3.2 Sedum green roof on parking garage, 161 N. Clark, Chicago.
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Figure 3.3 Map of three case study green roofs in Toronto and sightlines of participating
buildings who could see the green roof(s).
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green roof on 215 Spadina was completed in 2004 and was designed to showcase
biodiversity with Ontario native perennials (Robertson Building 2010) (see
Plate 6). The 10,000 sq. ft. green roof on the Mountain Equipment Co-op was
also designed to mimic a prairie environment and was built in 1998 (Mountain
Equipment Co-op 2009) (see Figure 3.4). Since 1995, 401 Richmond has had
some sort of accessible roof garden; the current 2,600 sq. ft. extensive green roof,
planted mainly with sedums, was added in 2005 (401 Richmond 2010) (see
Figure 3.5). According to Michael Berkshire, who helped to develop green roof
policy in Chicago, the City Hall green roof is meant to show municipal leadership,
while the sedum roof was the first green roof required by municipal policies. In
Toronto the green roofs were voluntary and meant to showcase private environ-
mental leadership.

As the research was exploratory and phenomenological, a broad range of parti-
cipants over many buildings was targeted. Combined with a survey of the same
population discussed below, the interviews provided a baseline of office workers’
perceptions of green roofs in each downtown area. Participants were selected based
on their visual or physical access to one of the case study green roofs and recruited

Figure 3.4 Green roof on Mountain Equipment Co-op.
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Figure 3.5 Green roof on 401 Richmond.

until the same themes kept emerging, with 26 participants in Toronto, 29 in
Chicago, and approximately equal numbers of men and women. Though particip-
ants were sought across a representative range of income and ethnicity, the popula-
tions in each case study are predominantly white and middle to upper income,
which is representative of these work neighbourhoods but less wealthy and diverse
than Toronto or Chicago’s populations. Interview participants were found from
most of the 34 participating buildings, however, giving a broad range of participant
access and experience of the green roofs.

It was difficult to solicit participation from those who did not have access to the
green roof or who were less interested in urban greening, and thus the participant
sample may be somewhat more ‘green’ than the general population, particularly in
Toronto where the offices tend to be used by non-profits and arts media busi-
nesses. Multiple site visits over a year resulted in 55 semi-structured interviews,
lasting anywhere from 20 to 60 minutes. Full details on the transcription, analysis,
and coding (looking for themes that emerged) is not reported on here but can be
tound in Loder 2014.
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Results: what did they think and feel about green roofs?

In general, most participants associated green roofs with some sort of environmental
benefit, mainly due to the association of plants and greenery with the mitigation of
air pollution. Green roofs were also generally thought to be a good idea. In addition
to aesthetics, the size, scale, and distance of the green roof from participants strongly
mediated their responses. For example, those who looked out directly onto a green
roof, particularly at eye level, indicated that the green roof made much more of an
impact on their daily experience than if they could only see a small sliver in the dis-
tance. The environmental values of the participants and political context also influ-
enced their perception of the green roofs, though not always in the same way. These
mitigating factors influenced the responses and the five themes that emerged from
participant perceptions of green roofs: aesthetics, fascination, green roofs as part of
‘nature’ (or not), symbolism, and well-being. All participants have been given pseudo-
nyms to protect their identity, and Toronto and Chicago are discussed together
unless the responses warrant separate treatment.

Aesthetics

What role does aesthetics play in mediating office workers’ perceptions of green roofs
and urban nature? Results from the interviews indicate the key influence the follow-
ing themes or concepts have on aesthetic perceptions: native habitat (the green roof’s
relation to this in the region); expectations (about what nature ‘should’ look like and
whether it could coexist with or be located in a city); control (‘nature’ seen as some-
thing outside of human control); access (either visual or physical); and close observa-
tion (participants’ watching and noticing changes over time). All of the participants
agreed that the green roof was visually preferable to a black tar or gravel roof, but
there was considerable ambiguity on whether participants liked the aesthetics of the
roof. Though the prairie is long gone for most of the Midwest, except in neglected
patches (Gobster 2001), most Chicago participants recognized the City Hall green
roof as a prairie aesthetic: “...this one gives the appearance of you're driving down a
country road and there’s that prairie and it’s completely overgrown and it’s very wild
and very — it’s just very wild-looking” (Zsolt, Chicago). The Mountain Equipment
Co-op (MEC) green roof in Toronto also has a prairie aesthetic, but this was really
only recognized by participants who had grown up in the prairies: “...but I'm sure
every time that I see it subconsciously, it reminds me of a natural prairie setting”
(Tom, Toronto). While some participants found the prairie aesthetic wild, beautiful,
and intriguing, many also found it messy, unkempt, and too ‘wild looking”:

It seems not very well maintained, not very well landscaped, but I'm no
expert.... This particular green roof it scems weedy, it seems almost like
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they’re just letting it grow naturally and not really putting a lot of care in it,
but then who knows? ... Just looking at it, it looks like a bit of an over-
grown prairie that’s not being maintained properly.

(Zsolt, Chicago)

This acknowledgement that the ‘natural’ aesthetic, while intentional, was not
preferred, was common among participants, especially in Chicago. The green roof
was contrasted less favourably with the bright colours and order of the median
planters that were part of former Mayor Daley’s urban revitalization in the loop
business district. Chicago participants who only experienced the green roof visually
found the more manicured aesthetic common to a sedum green roof — especially at
a distance — not nearly as interesting or appealing, despite these same participants’
dislike of the messy quality of the ‘prairie’ green roof. The green roof on 161 N.
Clark was thought to be half-finished, unappealing, and less intriguing:

...it doesn’t entice you to dig further and deeper into it to understand the
system. So for that green roof over on the parking garage, it doesn’t invoke
anything. It’s just ‘eh,” where it just looks like someone spit up carpet or grass
on a roof and that’s about it, whereas at least the one on City Hall, yeah it’s
not accessible, but from those that can view it, at least evokes something.

(Bethany, Chicago)

'Thus, though the prairie aesthetic was not always understood or liked, particip-
ants found it more interesting and engaging than a manicured, or lawn, aesthetic.

Participants’ dislike of the messy aesthetics of the prairie-style green roof may
be partly explained by what kind of ‘nature’ participants expect in the city, and
where:

And I suppose if 'm in the wilds, I don’t expect — maybe it’s based on
expectation. If 'm in the wilds, I don’t expect to see a beautiful cultivated
garden or plants or everything in perfect order ... but I do love being out in
the wilderness and in there, that’s what I expect.... In the city, I'm thinking
more about what’s uniform and again, what I find to be beautiful ... flowers
to look at and I don’t see that up there.

(Mark, Chicago)

'This idea of expectation also brings up the issue of control in the city:

I think there’s a lot of ways to control a city environment, and I think that’s
one of the reasons why it’s not as conducive to clear thought because you're
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always thinking, “If that person would just shut off their iPod then I'd
maybe be able to focus on what I need to read ... here,” or something like
that. Where you don’t have any control over that cricket. You can’t turn off
that cricket, so you accept it and it becomes part of your environment.... If
you accept that crickets have to be chirping and the stars have to be out and
that the wind has to be blowing at whatever speed it’s blowing, then it just
becomes part of you with what’s around you and essentially part of what
you are.

(Tim, Chicago)

Interestingly, participants who had physical access to a green roof with a similar
aesthetic or who had close visual access said that they started to understand why it
was left natural:

At first, I thought it was kind of weird that they don’t really ... tend to it or
have it like a garden and I'm like, “Well, I guess it’s not a roof then,” like a
green roof where ... but now I do understand. Letting it.... It’s just more
natural.

(Jane, Toronto)

'The relative ease and type of access to the green roof also influenced participants’
perceptions. Those who were farther away from the green roof could not see much
detail, colour, or variation, but were surprised when they subsequently visited
the roof:

And then to come up and see all this diversity of plants and the ‘nature’
that’s using it, then it kind of connects for them. They go, “Oh, this is just
like a wild lands in a park” or some cottage area where they go to or some-
thing. They can connect that. They see, “Oh, nature would use this as a
stopping place to get to the lake or to continue on somewhere, bees for pol-

linating” and that sort of thing.
(Robert, Toronto)

This direct experience of the variety of plant and animal life that exists on the
roof usually resulted in more appreciation and understanding of the purpose and
rhythm of the naturalized green roof, particularly if birds or bees used it as
habitat. This appreciation was particularly apparent in participants who had
strong environmental awareness, expressed as concern about and interest in

environmental issues.



124 MEADOWS IN THE SKY

Environmental education also influenced participant perceptions. Those parti-
cipants who assumed or had heard the green roof was installed for energy efficiency
or stormwater management reasons also assumed that the naturalized aesthetic had
some environmental rationale and was not intended to be pretty. This was true in
Chicago where green roofs were more widely promoted as helping to reduce energy
costs by the City and in Toronto where the green roof was assumed to reflect the
environmental values of the building owners.

Surprise and fascination

The relative novelty of green roofs in the North American urban aesthetic land-
scape was reflected in participants’ surprise over the green roof when they first saw
it — surprise that vegetation could exist in a landscape of mostly glass, steel, and
concrete:

Well, it’s just like this piece of concentrated vegetation existing.... I see just
looking out the window right now, I see a few trees, but mostly I just see
concrete, metal, cars, buildings and stuft, but I don’t really see any vegeta-
tion out there, right? So it’s hard to believe that it can exist where there’s
really no — what’s the word I'm looking for? It doesn’t seem this type of
environment would be conducive for vegetation to exist in.

(John, Toronto)

Many participants, particularly those who saw any sign of nature in the city as a
sign of hope or progress, also viewed the green roof with delight:

When I look ... to the Mayor’s garden, it’s a positive experience. I just feel a
certain sense of delight and a little bit of smugness that, here we are in the
middle of the city and yet we get to see this green thing. So, I think psycho-
logically it certainly is a positive thing.

(Peter, Chicago)

On a daily basis many participants found themselves attracted to the green roof
almost unconsciously. They would be chatting on the phone, or looking out over
the cityscape, and would find their eyes drawn to the roof:

What always will happen is when youre on the phone and you have a chair
that has wheels on it, just by force of habit, you'll be — you know, your mind
will be elsewhere, but youll happen to just kind of — when I find myself

noticing it, I instinctually am drawn to it or continue to look at it without
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thinking about it, with my head completely somewhere else, but I will stay
focused on it just out of some, I think, truly, just natural, instinctive pleasure
that I derive from plants and nature.

(Zsolt, Chicago)

This fascination and pleasure in viewing nature led many participants to actively
observe the green roof out of curiosity — was anything different? Had anything
changed? For many office workers, the green roof was one of the only cues to sea-
sonal change they could see from their windows. For those with close access to the
green roof, the view proved particularly fascinating: “Even when it'’s windy and
raining, it’s — there’s something going on across the roof ... just staring at it, it’s just
beautiful, you know, and the colors” (Jennifer, Chicago). This close watching strongly
influenced whether or not participants felt that the green roof was part of nature.

Is a green roof ‘nature’

Whether or not green roofs were considered part of nature revealed the ambiguity
many participants felt about the human relationship with nature. While some felt
that the presence of wildlife or plants — something ‘wild’ — meant that it was nature
— “Oh, of course! They've got bees!” (Melanie, Chicago) — others felt that the
obvious role of humans in creating a green roof moderated the ‘nature’ aspect of
green roofs. For these participants, green roofs were seen as an approximation of or
simulacrum for nature, but not as the real thing: “... um ... I want to say yes, but I
feel it’s implemented nature” (Judy, Toronto). This reaction reflects the ambiguity
of ‘nature’ as both a place and a thing, or ideological ‘Nature’ versus everyday
‘nature’:

Um.... Is the green roof part of nature? ... Yeah. I mean, it’s, it’s trees and
plants. It's not nature for me in terms of being my vision — when you say
what does nature evoke visually for you, nature is the untouched world. If
you say, “I'm going out into nature,” that doesn’t mean I'm coming out to
the green roof. That means I'm going out into, you know, camping or out
into the woods. If I'm coming out to the green roof, that’s a man-made con-
struct. That, um, it’s nice. It’s lovely. It’s green and everything, but that, to
me, isn’t nature.

(June, Toronto)

Central to this perspective is the aesthetic experience of the juxtaposition of the
green roof with densely clustered urban built form, which some participants felt
reduced its immersive, natural effect:
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So, is that like nature? A little bit, but it’s hard for me to say, “Oh, yeah. I
teel like I'm in a nature preserve.” because I can’t look at that without seeing
concrete all around me and buildings.

(Mark, Chicago)

For these participants, nature is something you immerse yourself in, can touch,
smell, and experience more than visually, a sentiment echoed by Joe: “... would I
consider it part of nature? I think, you know what, if I went up there and sat down
in the grass and read a book and enjoyed it, then yes, I would consider it part of
nature” (Joe, Toronto). Though much of this confusion centres on the influence of
scale and access, the ambivalence for many participants arose from how they fe/s
versus thought about the green roof:

It feels like it is (part of nature). I think that there’s this conscious separa-
tion for me that says it’s not specifically nature probably because I knew it
was constructed and planned and put together rather than just happening
on its own. But I think the end result feeling is that it’s a part of nature
when it’s all done.

(Dolores, Chicago)

Lastly, participants with strong environmental knowledge and values either saw
the green roof as mitigating or compensating for environmental damage wrought
by humans, or as not nearly enough given the destruction of wilderness and habitat
outside the city. In this sense green roofs were symbolic of larger environmental
values.

Green roofs and symbolism

Green roofs do not evoke the traditionally iconic concepts of nature, like forest or
lakes. Instead, participants viewed green roofs as symbolic of the values and inten-
tion of the person or organization assumed to be responsible for their implementa-
tion. In Chicago, this was former Mayor Daley, and the City Hall green roof was
often referred to as “... the Mayor’s garden” (Anna, Chicago). This association is
due largely to the high level of publicity around green roofs as a mayoral initiative,
but also to the larger program of urban greening and revitalization in Chicago, of
which green roofs were assumed to be a part: “So when I saw the green roof, it just
was another extension of what seemed like all these wonderful things that Chicago
was doing to bring flowers and green and trees into the city” (Dolores, Chicago).
This greening was strongly associated with a sense of pride that the mayor was pro-
moting environmental initiatives that improved both the public experience of the
city and showcased Chicago to the world as progressive and green:
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And I think people are more proud today to be Chicagoans in no small part
because of the greening of the city. I mean, it is a beautiful city.... I think
they enjoy the experience more because it’s greener. I know I do. I know I,
you know, I can’t put my finger on the tangible effects of it, but you just fee/
different when you can run around the city and see these greening initi-
atives. It’s, it’s great. People /ove to come here, and you want to be proud of
your city as a Chicagoan. We've always been proud of Chicago as an archi-
tectural landmark and architectural template ... and to be able to wed that
to greenery that lives up to that standard of architectural ... excellence is
nice. It really makes Chicago a global city, and as a citizen, you always want

to be proud of your city.
(Donald, Chicago)

Green roofs and other greening initiatives thus became symbolic of the City’s
caring about the community’s aesthetic lived experience of the city and sharing
their environmental values.

In Toronto, green roofs were also associated with the organization assumed to
be responsible for their implementation, in this case the Mountain Equipment
Co-op (MEC) or the owners of 401 Richmond and 215 Spadina: “...I thought
that the MEC Building, which has, I guess, a green roof ... was something unique
to them in that it was part of their, I guess, motif or branding to be environ-
mentally friendly” (Matthew, Toronto). As in Chicago, participants saw the green
roof as reflecting their own environmental values, and in particular as compensa-
tion for and recovery from human destruction of the environment:

Well, my understanding about green roofing and all of that is it’s a sustain-
ability project that many cities have adopted, and it’s like a replacement....
Because we are expanding our cities quite a bit and there is a lot of greenery
that is being lost and, and/or not preserved within the city.

(Elaine, Toronto)

This association of green roofs with recovery and the organization which
installed them reflects green roofs as emblematic of the environmental values of
the participants. This was often linked to a sense of hope and well-being.

Green roofs and well-being

'The ambiguity around whether green roofs are part of nature, as well as around the
differentiation between health and well-being, complicated the responses to ques-
tions about the relationship between green roofs and well-being. For those



128 MEADOWS IN THE SKY

participants who felt that ‘nature’ needed to be immersive and large-scale to be
beneficial, or that nature was a place, green roofs were not generally viewed as
affecting their health. These participants expressed the desire for the green roof to
be accessible, and for more green roofs, before any health benefits might be felt.
They interpreted both health and green roofs in a very literal, scale-oriented way:
one green roof will not clean the air as much as many green roofs, and clean air
impacts one’s physical health. While many of the participants found the green roof
made them feel better, this scale-based and physical interpretation kept them from
associating this experience with health:

It made you feel better. I don’t want to say it influenced my health.... But,
yes... — if it reduces your stress, I guess it would affect your health. I never

thought of it in those terms. But it definitely made you feel better.
(Hugo, Chicago)

However, it is in these more qualitative, affective responses where some of the
more interesting perceptions about green roofs and well-being emerge. For
example, most participants found that the green roof broke up the aesthetic mono-
tony and hardness of the concrete city:

Breaking the grayness, the hardness of the city ... these rooftop gardens
would be a part of that.... So, I respond to aesthetics. Something that looks
nice, something that breaks the monotony, something that is intriguing

that'll have me stop for a moment and look at something.
(Peter, Chicago)

This softening of the city provided a balancing and release against the stress of
the central business district: “It’s a balancing and kind of emotional release to look
out and see a garden versus concrete everywhere” (Iris, Chicago). Participants also
often mentioned the calming effect of the presence of the green roof: “I do believe
that having green roofs, or having trees on top of buildings brings a bit of a calm-
ness to people, and that reality check of not just buildings, and coldness, and cor-
porate world” (Jackie, Toronto). Though participants who had access to the green
roof found more stress relief, even looking out the window at the green roof pro-
vided an escape from the stresses of long hours at the office and numerous demands
on participants’ time:

Um, it just kind of gives me just a sense, like a few minutes of quiet. I can
) 1t ] g J ) q ;
you know, — I find it easier to reflect looking at something, some tree or a
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plant or flowers, a field and that’s kind of what it reminds me of. It reminds
me of a meadow or something.
(Elaine, Toronto)

This ability of the green roof to evoke other nature experiences, for example
reminding them of a meadow, brought participants back to a happier time, often

in childhood:

I think that it exudes the same feelings of that I would've gotten when I
went out into the woods when I was growing up. When I enjoy the green
roof, when I enjoy the Chicago planters, it’s that same sort of happy, free
spirit feeling that things are good, things are beautiful.

(Dolores, Chicago)

Gazing out at the green roof also helped them gain perspective in their work
and creatively solve problems. Participants mentioned that the green roof helped
them to “get back to basics” (Melanie, Chicago), put things into perspective
(Maurice, Chicago), and clear their head to better approach their work (Jane,
Toronto). Lastly, the presence of the green roof gave many participants a sense of
hope about a re-balancing of the natural and human-made world: “But I feel hope.
I guess I feel hope when I come up here. I think people are making an effort to try
and reintegrate environmental considerations into our built world and that makes
me feel hopeful” (June, Toronto). These more affective, nuanced perceptions of the
relationship between green roofs and participants’ health and well-being point to
possible ways to understand how aesthetics mediates participants’ relationship with
nature in cities.

Implications for policy, research, and the human relationship to nature
Implementing green roofs: comments on policy and leadership

Implementing green roofs is even more difficult than other types of GI as it often
requires private as well as public action, and thus a different suite of tools. The dif-
fering initial success rates of green roof implementation in Chicago and Toronto
point to the important role played by not only political structure (such as a strong
mayor versus a consensus system) but also leadership and publicity. Chicago’s
strong mayor system, well-maintained, researched, and publicized City Hall green
roof, and carrot/stick policy combination enabled the city’s ten-year lead in green
roof implementation in North America. Toronto, on the other hand, had not only
changes in leadership, but a poorly maintained and publicized city hall green roof
and only ‘carrot’ incentives, which meant that they lagged behind Chicago for years
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even though on paper they had similar strategies. It wasn’t until they had stronger
leadership (and some legislative changes that allowed them to go further than the
province) and a well-designed and publicized case study, that they were able to
build momentum to create North America’s groundbreaking first green roof
by-law. Throughout this process the importance of using the symbolism of green
roofs as an emblem of a larger, consistent environmental vision is an important
lesson learned from both cities. While the policy and leadership context is
important for understanding the relative success and acceptance of green roofs in
these particular cities, the case studies uncover the underlying personal and cultural
themes of urbanites’ response to green roofs.

Insights from social constructionism and phenomenology

How can the frameworks of social constructionism and phenomenology help us to
(1) understand how these office workers’ responses contribute to literature on per-
ceptions and preferences of green roofs and SSUG more generally; (2) point to
possible cultural factors influencing these preferences; and (3) offer insight into key
components of their daily lived experience that shape their perceptions of aesthetics
and their relationship to urban nature?

Participant’s mixed reactions to the aesthetics of the green roofs echo the differ-
ing aesthetic preferences found by recent green roof studies where either grasses
(White and Gatersleben 2011; Lee, Williams et al. 2014) or sedums (Jungels,
Rakow et al. 2013) were preferred. While other studies have linked socio-
demographic and group variables to aesthetic preferences (van den Berg, Vlek et al.
1998), these did not emerge as important factors in the interviews. Participant
responses, however, point to possible cultural influences on these aesthetic percep-
tions and challenge the idea that these preferences are either innate or only indi-
vidual variations, echoing the social constructionist critiques seen in Chapter 1.
The recurring association of prairie-style vegetation with ecological restoration sup-
ports work that argues aesthetic preferences are malleable and influenced by educa-
tion (Gobster, Nassauer et al. 2007; Shume 2016), particularly since participants’
knowledge of the environmental benefits of green roofs often led to an increased
acceptance of a prairie aesthetic. Conversely, the association of prairie-style green
roofs with messiness and a lack of maintenance may point to the Victorian legacy
of public health and sanitation which has linked ‘messiness’ and ‘wildness’ with
neglect and ill-health (Nassauer 1995; Hough 2004) and the subsequent associ-
ation of straight lines and order with the modernist city ideals of planning, beauti-
fication, economic progress, and control (Kaika 2006). Participants’ expectation of
‘wild” nature outside the city, but neat, colourful nature within it also reflects the
elevation of the scenic or tourist aesthetic instrumental to North American nation
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building — and in particular the control over the ‘wild west’ over local, lived, and
messy nature (Merchant 1995; Saito 2002b; Urry 2005). Thus, a green roof turning
brown during a dry season can signal neglect and death, rather than the normal
changes of grassland. In this way the prairie aesthetic in the city seems to challenge
the expectation of ‘nature’ as ‘out there, far away and unchanging, a hyperreal
scenic frozen ideal that lacks the in-depth, intimate knowledge of the lived experi-
ence of place and ecological processes (Cronon 1995; Foster 2000; Gobster, Nas-
sauer et al. 2007). Though sedums can also have visual interest, they lack an
association with native habitat and their detail is often not visible from a distance,
making them stand out less among a mass of tall buildings. This may explain parti-
cipants’ lukewarm or neutral reactions to their aesthetics, particularly in Chicago.

Participant ambivalence over whether ‘nature’ that is clearly manipulated by
humans (i.e. planted on a roof) could count as ‘real’ ‘Nature’ also mirrors ecological
restoration debates in which preservationists believe real ‘Nature’ is outside the
city, ideally untouched by humans and not replicable once destroyed, while resto-
rationists imagine a more reciprocal, active relationship between humans and
nature through care and labour (Elliot 2000; Hull and Robertson 2000). Thus,
though current urban greening goals are to bring ‘nature’ back to the city, this may
conflict with an inherited Anglo-American ideology in which the nature/city
separation is necessary for the goals of economic progress and human and eco-
logical health.

'The phenomenological perspective also offers different insights about particip-
ants’ aesthetic experiences and perceptions of green roofs and urban nature. Central
to participants’ experiences are the concepts of fascination over time, wildness, and
intention. Participant fascination with green roofs — even when they were unsure
about, or even disliked, the aesthetics — supports work in environmental psych-
ology, biophilia, and environmental values that argues that humans are not indif-
ferent to the natural world and are implicitly drawn to it, even in dense urban
settings (Ulrich 1993; Wilson 1993; van den Berg, Koole et al. 2003; Schultz,
Shriver et al. 2004). A phenomenological perspective, however, reveals the role
that close watching over time played in participant perceptions. Participants who
watched the green roof over time and who were close enough to notice detail and
seasonal change expressed recognition of otherness and wildness, separate from the
concrete and glass buildings. This watching over time often led them to let go of
ideas about what the green roof should or should not be, what it should look like,
what it should do; in short, participants who could observe the details allowed the
green roof to be as it is, paralleling a more phenomenological way of viewing the
world that tries to let things unfold in their own way, while letting the categories

we impose on things fall away (Heidegger 1971). 'This kind of knowing has been
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called a meditative thinking (Heidegger 1966; Stefanovic 1991), and is in direct
contrast with the kind of calculative thinking required in many workplaces and
encouraged by sharp-edged, efficient urban landscapes. However, meditative
thinking 75 conducive to creative work and problem solving and may help to
develop an ecological aesthetic that blends knowledge with aesthetics and fosters a
closer, deeper relationship with nature (Leopold 1971; Gobster 1999). If research
shows that other urbanites have similar lived experiences from close contact with
green roofs or other ecologically oriented urban greening projects, then green roofs
or other similar Jocal’ nature projects may provide opportunities to shift aesthetic
preferences from a remote scenic or tourist aesthetic and increase the chance of
success for greening projects (Carlson 2010; Varandas 2015). Furthermore, medi-
tative thinking challenges the expectation of control expressed by participants and
returns agency to nature (Brady 2006; Lorimer, Hodgetts et al. 2019) which can
lead to a sense of calmness and peace and thus well-being. Insights from those
participants who were able to watch the green roof closely over time therefore
support some suggestions in phenomenology that nature can serve as a possible
vehicle, or cue, to this kind of knowing and awareness (Stefanovic 1991).
Meditative versus calculative thinking also seems to be key in participant’s per-
ceptions of whether or not green roofs are nature and have the same benefits as
‘Nature.” While environmental knowledge can affect aesthetic preferences, it often
did not alter participants’ conscious, fixed idea of nature as a place untouched by
humans and thus ‘wild,” even when their more affective, immediate perception of
the green roof that came from a more meditative watching shifted their experience
of it as a kind of nature. This kind of knowing supports work in aesthetics that
argues we understand aesthetics and nature through both cognitive and affective
pathways (Hepburn 1993; Saito 2007; Moore 2008; Toadvine 2010), but it also
speaks to the importance of implicit, felt connections to nature that are mediated,
but not determined, by aesthetics and culture. Participants who watched the green
roof over time were more likely to ‘feel’ that the green roof was part of nature, that
it influenced their health and well-being, and associated green roofs with the sense
of connection, calm, and a mental break commonly associated with large-scale,
immersive experiences in nature highlighted by environmental psychologists
(Kaplan 1995; Krenichyn 2006). Though urban greening projects do not have the
scale, remoteness, or ideological heft of forests or mountains, awe and inspiration
can be found in the hiddenness and minute details of ‘nature’ (Wilson 1993). This
understanding of different ecological scales and processes can deepen the human
relationship to nature (Hepburn 1993; Gobster, Nassauer et al. 2007; Carlson
2019). In this sense the experience of otherness, or wildness, in nature may be key
in whether or not urban greening projects are perceived to have health benefits
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similar to those of ‘Nature.” This perspective avoids the nature/city dualism and
highlights the key role of emotion in the human relationship to nature in the city.

Lastly, a phenomenological analysis reveals the sensitivity of participants to the
perceived intention behind the green roof. This may help to explain why for
Chicago participants, though the sedum green roof fit into their expectations of
control and order in the city, it was less liked due to the perception that not as
much effort was put into it. While this feeling may have been influenced by the
modular style of sedum roof on 161 N. Clark, it also seems to be due to aesthetics
and perceived effort. The sedum green roof had to cover at least 50 percent of the
roof under Chicago’s policies, and according to Michael Berkshire from the City
of Chicago, the building owners installed only the minimum required. This
minimal effort was picked up on by almost all the Chicago participants. Toronto
participants who had physical access to the roof and who associated it with
environmental initiatives were less negative about the sedum roof. However,
though the prairie-style green roofs were seen as ‘messy’ and possibly not as main-
tained as they ‘should’ be, they also had visibly more detail (even from a distance),
design work, and ongoing maintenance, whether from path patterns as on the
Chicago City Hall, physical access and terracing, as on the Robertson building, or
regular tours and maintenance crews on all three. The reference to prairie ecologies
outside the city also seems to have influenced many participants’ perception of
green roofs as a symbol of restoration, hope, and care, even if mismanaged by the
City; the green roofs signalled the thought and effort the City had put into the
quality of urban public life, public health, and larger environmental issues. This
sense of hope and restoration, and of pride in their city, is linked to larger debates
around the quality of life and public space in cities and of a collective well-being
and sense of place. The fatigue from concrete, glass, and steel, from long hours
with little to no access to fresh air and greenspace, and the view of tar roofs, dead
birds, and mechanical equipment, all shape the context in which these participants
experience green roofs in the city, and how the unexpected presence of meadows in
the sky can give some of them a sense of calmness, hope, and respite.

Limitations of the research

Phenomenology as a method looks for essential underlying themes that can provide
insight into the human condition — in this case the human relationship with and
aesthetics of urban nature. Though previous research on the human relationship to
nature has found commonalities across socio-economic and ethnic lines (Kaplan
and Talbot 1988; Gobster 1998), the limited ethnic and socio-economic character-
istics of the sample population, and the possibility of self-selection by those who
tend to be more interested in nature and ‘green’ issues, means that the insights
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resulting from the research may only be applicable to similar populations until
turther research can test these themes on different populations. However, the case
studies do nonetheless offer compelling insight into why urbanites feel the way
they do about small-scale urban greening projects that do not fit into well-known
symbolic or cultural understandings.

Asking the same questions in a different way: a survey

As we saw in Chapter 1, different methods, and the paradigms behind them, can
lead to different results, so the findings from the interview responses were subse-
quently tested out with a larger population. Over 900 office workers in Chicago
and Toronto who could see or had access to the green roofs used as case studies for
the interviews were surveyed; while the full study is not reported on here, key find-
ings are highlighted, particularly those that differed from the interview response
results.

Methods and case study selection

Through a combination of visits to the green roofs themselves and to the buildings
overlooking them, the study population was identified as those who had offices
within the identified buildings (Figures 3.1 and 3.3), with 17 buildings chosen in
Chicago and 14 chosen in Toronto.? The online survey was completed by 903
respondents in total: 624 in Chicago and 279 in Toronto. Given the multiple con-
straints of working with numerous public and private companies in each building,
and the gatekeepers at most of the Chicago buildings, it was impossible to fully
assess the sampling frame and do a randomized sample, so the results of the survey
cannot be assumed to be statistically representative of that population. However,
the distribution of occupations and industries in the sample was fairly representa-
tive of these office populations, and as the research was intended to be exploratory
(given that there was almost no research of its kind at the time), the goals were less
to be statistically representative and more to explore possible significant relation-
ships and themes for future research.

'The online survey asked participants questions about: their access to and aware-
ness of green roofs, with access defined as visual, physical, or both; if they felt
green roofs were beneficial to the city, and why; the importance of nature in their
work neighbourhood and to their health; whether they associated green roofs with
‘nature’; and whether they felt green roofs influenced their health. The survey used
standard socio-demographic and environmental attitude questions, while questions
on participants’ perception of the level and importance of nature near their work-
place, and their health, stress, and concentration were adapted from existing meas-
ures (answered on a 5-point Likert scale). In addition to basic attitudes and
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perceptions about green roofs, the survey was particularly interested in exploring
possible significant relationships between three key areas: (1) access to the green
roof and self-reported responses to participants’ health, stress, and concentration
levels; (2) participant’s perception that the green roof influenced their health and
green roof access; and (3) possible links between the association of green roofs with
environmental benefits, green roofs with nature, and the participant’s own health.

Results

The sample populations in Toronto and Chicago were better educated and more
white than each city’s general population, and, barring almost twice as many
women responding as men, fairly representative of the workforce in those office
buildings. Chicago’s respondents tended to work in professional, legal, or financial
services — which is unsurprising given the proximity to City Hall — while Toronto’s
population tended to work in the non-profit, arts, and media professions. This
likely influenced the higher-than average incomes for Chicago and slightly lower
than average incomes for Toronto. Most respondents spent most of their day in
the office, had been in their office between one and ten years, and were divided
between being very and somewhat satisfied with their jobs. Most respondents (65
percent) rated their health as excellent or very good, and roughly half rated their
life as stressful (54 percent) or indicated they had difficulty concentrating at work
(51 percent).

What did this larger survey population think or know about green roofs? The
vast majority of respondents knew what a green roof was (90 percent) and felt that
it was beneficial (84 percent), though this likely reflects the self-selection to parti-
cipate. Of those who thought green roofs were beneficial, three-quarters thought
green roofs were nice to look at, saved money for buildings that had them, and/or
added greenspace to the city. Those who didn’t think they were beneficial thought
they were too expensive or were unsure of the benefits. Around 60 percent associ-
ated green roofs with the specific environmental benefits of cooling the city and
reducing stormwater overflow.

Almost half of the respondents were aware of a green roof outside or on their
workplace (48 percent). This number was far higher for the Toronto respondents
than the Chicago respondents, and might be explained by the larger floor plans of
the Chicago offices — workers on the opposite side of the building or in the centre
offices may never see the green roof. Of those who were aware of a green roof (56
percent in both cities combined), far more respondents in Chicago (71 percent)
than in Toronto (33 percent) could see the green roof from their workplace. This is
also likely due to the fact that the Toronto green roofs were on smaller buildings

and in some cases accessible.
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What did the survey respondents feel about nature near their workplace and
green roofs? A small majority (61 percent) of respondents felt that it was very
important or important to have nature near their workplace, with 31 percent
feeling it was somewhat important. Three-quarters (78 percent) felt that there
wasn’t enough ‘nature’ near their workplace, while the vast majority of respondents
(80 percent) felt that having nature near their workplace influenced their health
and well-being. Interestingly, while 80 percent associated green roofs with ‘nature,’
just over half of the respondents felt that the green roof influenced their health (52
percent), while 34 percent were unsure.

Was access to a green roof linked to a difference in health, stress, or concentra-
tion status? For the survey population, only concentration showed a significant
relationship. Specifically, participants’ self-rated concentration and the perception
that green roofs influenced their health both had a significant relationship to green
roof access (y* (1)=5.50, p<.05). In addition, there was a significant association
between respondents’ perception that green roofs were beneficial to the city, those
who associated green roofs with ‘nature,’ and their belief that they influenced his or
her health (x* (4)=3.31, p<.001) and (y* (4)=7.90, p<.001) respectively. Con-
versely, if respondents did nor associate green roofs with nature, they were also
more likely to feel that green roofs did not influence their health. Lastly, respond-
ents who associated green roofs with ‘nature’ were more likely than expected to feel
that the green roofs were beneficial to the city (x* (4)=5.52, p<.001), though a
large percentage of respondents who did not associate green roofs with nature still
felt that green roofs were beneficial to the city.

Lessons learned from quantitative versus qualitative methods

How do these results add to our understanding of small-scale urban greening pro-
jects such as green roofs and their impact on urbanites, and how they challenge or
support the results of the interviews?

As mentioned above, different methods and underlying paradigms influence
what kinds of questions we ask and how we interpret the results. Most surveys aim
to find out what, not how or why, people think or behave the way they do, which is
very useful for policy work. The goals of this online survey were on the surface
similar to those of the interviews: to discover what office workers knew and
thought about green roofs, whether they thought green roofs were ‘nature,” and
whether they felt that the green roofs influenced their health and well-being.
Nuances, however, or instances in which people are themselves unsure of how they
feel, can be lost in quantitative surveys.

'The results for the most part supported the findings from the interviews. Office
workers in Toronto and Chicago generally felt that nature near their workplace
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and in their city was important for their health and well-being and that green roofs
were beneficial to the city both for ecological and aesthetic reasons, and they asso-
ciated green roofs with specific environmental benefits like managing stormwater
and the urban heat island. This was most notable in Chicago, which at the time
had promoted green roofs far more heavily than Toronto. Participants who had
access to a green roof were also more likely to feel that green roofs were beneficial
to the city, influenced their health, and were associated with nature. Visual access
to a green roof was also associated with better concentration, regardless of how
participants felt about green roofs. This kind of information is very useful for policy
makers; it allows them to understand if their target population knows about their
small-scale urban greening projects, if their communication campaign is effective,
how urbanites value or what they think about them, and possible benefits to their
residents. The larger sample population also allows them to justify spending public
dollars on investments, and the quantifiable data can be used more persuasively
because it feels more ‘true’ to the general public than qualitative findings.

What is less clear from the survey, and what came through in the interviews,
particularly using a phenomenological approach, is how office workers thought or
telt green roofs influenced them. In the survey responses, this is seen in particip-
ants’ uncertainty about whether or not green roofs influenced their health, even
though they associated green roofs with nature and nature with influencing their
health. Results of the interviews shed some light on this ambiguity. Interview
participants often had difficulty self-evaluating their health; they tended to quantify
their health, and therefore tried to quantify how much ‘green’ they would need in
order to have it impact their health. Similarly, interview participants were unsure
about whether or not green roofs counted as ‘nature,’ since this came up against
inherited values that nature is something found outside the city, untouched by
humans (mirroring ecological restoration debates). They also had difficulty with
linking aesthetics that may have been ‘messy’ with their health, again coming up
against inherited Victorian values about sanitation and health in the city. However,
when participants began to talk about how they fe/f about the green roof, and how
they watched it over time, many of them found that it felt like nature, and that it
influenced their health, well-being, concentration, creativity, and perspective. Fur-
thermore, they began to associate it with larger nature outside the city, especially if
the aesthetics were ‘wilder.” These kinds of insights can help explain the ambiguity
survey respondents had around whether or not the green roofs influenced their
health.

Though less often used in policy, the added nuance of the findings above
strongly suggest that the inclusion of qualitative research can be extremely helpful
for city planners in understanding possible resistance to, or appreciation of,
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small-scale urban greening projects. It can highlight where cultural values may
influence likes or dislikes and use these insights in their design and promotion of
urban greening programs and projects. And qualitative research can help bring
insight to the sought-after but elusive concept of sense of place, or the lived experi-
ence of the city, which can make or break new or revitalized developments.

Conclusion

While green roofs are a new form of nature in cities, we have seen from the
research studies discussed above that participant experiences of them are highly
mediated by aesthetics, previous experiences of and preconceptions about nature,
and narratives about progress, modernity, and native habitat. In Chicago, these
factors led to participants recognizing the City Hall green roof as prairie-style,
while in Toronto only participants familiar with the prairie recognized this. Such
associations also carry cultural values. For Chicago, the remnants of prairie outside
of the city evoked both the unconstrained explorations of childhood and wild
beauty and neglect, messiness, and a resistance to the narrative of progress, control,
and cultivation of the Midwest. For Toronto, many participants viewed real
‘Nature’ as up north, with forests and lakes, and while many found the prairie-style
green roofs beautiful, they were not seen necessarily as ‘Nature,” which they con-
ceived as a place they retreat to. These findings have implications for the public
acceptance and appreciation of both green roofs and urban greening projects in
general. They also suggest that, if done carefully, SSUG may open up possibilities
for re-connecting urbanites with the native habitat of their region.

'The research also points to promising possibilities for the acceptance of SSUG in
cities, if they are implemented with an awareness of the expectations urbanites have of
their daily lived experience of downtown central business districts, and the role
of expectation of their daily lived experience. Certainly, control of nature, and a lack
of outdoor places to eat lunch and take a break, can be read from the hardness of con-
crete, glass, and steel. The narrative such a setting supports is one of work and control,
not comfort and rest. However, participants often spent eight to ten hours a day at
work and expressed the need for even a five-minute mental break to help them be
more productive and in a better head space at work. Given participant expressions of
gratitude and hope over the placement of green roofs within visual or physical access
of their workplace, placing green roofs or other small greening projects may signal
care of the whole person, versus just the worker, and may start to change the lived
experience of place in central business districts. This may be particularly relevant as
many central business districts are experiencing booms in condominium construction
and have people living in them for the first time in their history. These new residents
will have different expectations of comfort, dwelling, and place than office workers.
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Lastly, participant responses to green roofs raise the issue of access, scale, and
distance which influenced participant perceptions of green roofs and the level of
importance they had in their workday. The sensuous aspect, whether through
touch, smell, sound, or visual cues, is an important part of the human experience
with nature. If only the visual aspect is available to office workers in central busi-
ness districts, then perhaps urban greening projects can be designed to maximize
interest, a sense of play, and exploration to mimic participant memories of child-
hood nature experiences. Combined with a more ecological aesthetic, and juxta-
posed with the built form of central business districts, these urban greening
projects may prove to be beneficial both ecologically and psychologically for the

city and its workers.

Notes
1 For the full report, please see Loder 2014.

2 Respondents were recruited through a combination of building manager cooperation, cold calling, or vis-
iting businesses where possible. The interview respondents discussed above were also used as contacts for
their offices. To promote the survey, an email describing it was sent to the main contact to forward to
their offices or buildings (for building managers) that contained a link to the online survey.
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Plate 5 Chicago City Hall green roof.



Plate 6 Green roof on 215 Spadina.
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RECLAIMING THE CITY

Vacant lots and pasz‘—indusz‘rz'al corridors

Introduction

The transformation of an abandoned rail line into an elevated, leafy, blooming trail
in New York City not only captured the imagination of the public but helped
frame the city and its possibilities in a new light: it re-imagined the role that de-
industrialized spaces, and the ‘wild’ nature within them, could play. Thus it could
be argued that the New York City High Line, which has become one of the most
popular tourist destinations in North America (Higgins 2014), catalyzed the trend
for innovative approaches to urban greening through the increased attention — in
both urban policy initiatives and academic research — to abandoned, neglected, or
underused urban greenspaces. In the context of de-industrialization, disinvestment,
and increased awareness of the link between environmental justice and urban
greenspace (Pearsall 2010; Pearsall, Lucas et al. 2014; Jennings, Browning et al.
2019) many cities and researchers are looking at these spaces in a new light. While
the High Line has catalyzed this new perspective on city spaces, it is no longer the
only example, as seen with the case studies in this chapter.

This focus on ‘marginal’ (Jorgensen and Tylecote 2007) or informal urban
greenspace (Ward Thompson 2002) fits into the second two types of urban green-
ing outlined in the introduction: vacant lots (Rupprecht and Byrne 2014; Kim,
Miller et al. 2018), and interstitial or marginal spaces (Gobster 2001), and post-
industrial and elevated spaces (hereafter referred to as post-industrial spaces) (see
Table 4.1). Both types of urban greening are becoming more popular, but it is
unusual to find examples of both in the same city, which is what makes
Philadelphia and Chicago interesting case studies for comparison. Philadelphia has
a series of policies and programs that address vacant land in the city, and they have
also recently opened up the first spur of their own version of the High Line — the
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Philadelphia Rail Park — both of which also link with their stormwater initiatives
(discussed in Chapter 2). In Chicago, there is a vacant lot program and a recently
opened elevated post-industrial ‘park,” The 606, and they have started to link vacant
lot revitalization with stormwater management.

'The case studies described in the following pages are also good examples of why
small-scale urban greening is happening, as outlined in the introduction: (1) urban
greening that is small-scale, tactical, and sometimes temporary, often called tactical
urbanism or biophilic urban acupuncture (Unt and Bell 2014; Lydon and Garcia
2015; Walker 2015; Reinhold 2018), and (2) the explicit linking of urban green-
space and public health, both physical health in terms of increased rates of physical
activity and active transportation (Kaczynski, Potwarka et al. 2009; Branas, Cheney
et al. 2011; Su, Dadvand et al. 2019) with access to greenspace, and mental health
and well-being, particularly for disadvantaged neighbourhoods (Ward Thompson,
Roe et al. 2012; Campbell and Gabriel 2016; Tsai, McHale et al. 2018).

Research questions and chapter structure

This chapter will explore how the greening of marginal spaces and the creative
re-use of post-industrial spaces helps to exemplify these trends through the
examination of case studies for each type in each city. The chapter also aims to
understand the increasingly prominent role that equity plays in decision making
and execution of these projects. As in Chapter 2, the focus will be on connecting
research with real-world implementation issues. The same areas of inquiry frame
this chapter: (a) how (and if) research is being used to justify and implement the
cases studies, and by whom; (b) how factors around implementation (such as
funding sources and larger policy goals) impact the design of the projects; (c) key
insights and results from these projects; and (d) gaps and current issues (see Table
4.2). While green roofs are elevated and are sometimes retrofits on older buildings,
they are distinct from the elevated parks created from disused rail lines discussed in
this chapter in both their goals and execution, and are thus not dealt with here (see
Chapter 3). Examining these intersections of research and implementation around
real-world case studies can bring insight into how cities in North America are
approaching small-scale urban greening, how these projects differ from traditional
urban greening, and how ideas on public space, health and well-being, sustain-

ability, and approaches to equity are shifting.

Marginal spaces: re-greening neglected urban spaces

As we will see below, cities have become involved in these spaces and associated
small-scale urban greening (SSUG) projects for reasons of health, environmental
justice, economic revitalization, and community empowerment. And while some



149

RECLAIMING THE CITY

30UBUBIUIBW pUB dIYSPIEMB)S AHIUNWIWOI-07)

diyspiemays pue
JUBLISAAUL APUNWILIOD YHM Ydieasal 3ullied
‘uonejuswaay

sanjoadsiad
3SIAAIP WO Y21easal J0 asn/uawugiyy

Syyauaq HNSS
0} 3UIpuB)SIAPUN PBIUEBNU BIOLW SPIEMO] YIS
‘uaudofanap Aa1jod

yoIeasal
aoedsuaais 0} yoeoidde |eai3ojouswouayd

Sjuapisal 3ulsixa

SA MU £][e123dS3 ‘suol}elapIsu0d
fjunwwod ‘ugisap ‘saljayisae
Uym Ing poos arjgnd se saedsuaaly)

uorjealuag ‘Aynba
‘S10p1LI09 UOIjeHOdSURL) BAIIE JO 3]0y

aoe|d Jo

uorjealljuas ‘uawdolanap
/UOI}BZI[B}IAB] JIWIOU0JB Ul 8]01 HNSS

SIX8JU0J J1WOU0JB ‘|BIJ0S ‘SIIjBYISae
g pajoedwi HnSS 40 sanjea/suoldalad
‘uoljejuswa)duy

poo3 a1jqnd se aoedsuaald
*f3Inba ‘y3eay ‘aoedsuaai3 Jo umuil naijdx3
Y21easay

saljiunpoddo aoedsuasid

(4309) syied pajensye
10 S}I13Uaq AIUNWWOd pue ‘[e10s
‘01WOU093 pue A}I|IqIsea) pamoys
auI7 YSIH pue aglue|d apeuawwoly

10 1S1UOI19N1JSU0J-|BI0S JO UoIjeIZajy| | Suoile10adxa ‘Ajunwwod ‘uoijealiusd SB SJuBULWal [eLISNpUI :S)SIuBqIn adeaspue (03B31Y9) 909 8Y] 0 S)jaUq syled
Yaueasay uo syJed pajens|s Jo Joeduw| uluueld 3y} 3uISSasse 8dIAIaS 158104 YASN pajens|3

weJgoid JuaLng ‘(aeapuey)

weJgoud Juspadald Jo syyauaq yieay

Juswamodwa ‘01WOU0J3 ‘|BII0S SSASSE ‘BIUBAJASUUAY

Ayunwwod ‘Aynba uo snaoy panuijuo) 10 AYSIBAILN ‘BIIAISS 1S3104 YASN

‘uonejuawalduw) (ssajawoy ‘saynyisold
‘yInof) sdnoi3 [euoryipeli-uou o} 3UBJOIA U1 UOIJINPAI ‘U0ISAY0I |  (IILLIOUOIS ‘Y)feay ‘AuunwiLiod) spysuaq
sanljoadsiad 30eds pue pue| JUBJBA, J0 3SN ‘anjep Ajunwwod ‘3uiag-|jam/yjjeay punole syyeuaq | 3urusaid ueqin syoddns eyep asegpue]

3SIBAIP WOJ} Y218asal 0 8SN/UaWUSIY

yoeoidde
|B130]008 pUE IILIOUOIB-010S PaNUIIUOY
‘Juauidofanap Aaijod

421e3sal
aoedsuaaid 0} yoeosdde |eaidojouawouayd
10 1S1U0I}9NIISUOI-|BI0S JO UOIRISA)U|
Yaueasay

21W0U098-01908 ‘Y3[Bay ‘AJUNWwod
‘|lenpIAIpuI :$10| JUBDRA panoidul,
10 s30dWI U SBIPN]S [RUIPNYISUO]

Buiaq|jam ‘yyeay ‘aausiiadxs pani| Ajiep
U0 HNSS 40 3ualsn|o ‘a1eas Jo Joeduw|

9SS 40 suordalad
U0 9]B9S ‘01131538 ‘[e10S 4O 3j0Y

‘JX8JU09 J1WOU0IB-0190S ‘SII}BYISA. 40 8|0Y
‘Yaieasay

|©2130]028 ‘01WOU023
‘|e190s :anjeA xa|dwod se adedsuaald ueqln
‘uoljejuswa)duy

SBIHUNWIWOD Y}IM
101}8819-09 ‘SI13p|0Yaye}s yiim age3ua 0} pasy
Guiuueld

“elydjapeliyd
(S31119 ylog) }oeqpaay Juspisay

£a110d Y} JO J1j3USq |BIUBWIUOIIAUS pue
[B120S 3UISSBSSE :BIINIBS 1$8104 (SN

solydesdowap 10| Jueaen
3UIWIBIBP 0} pasn Sem elep dyiND
‘05ea1y9

$107 JUBIRA

piemio} skem palsaging

saigiaufs uonejuawajduy
pue yaleasal 10} seale aining

10Jeasal JuaLing yum juawusiy

£193loud 1o
Kaijod Aysnl 0} pasn yaieasay

Inss
jo adA}

uoljeuswaldwi pue ‘ugisep ‘Yolessal Jo UOIFOBSISIUI BY]} :HNSS |elIsnpul-1sod pue ‘|eulSiew ‘juedep z' alqel



150 RECLAIMING THE CITY

of these initiatives are fairly large-scale, more often than not there is the recogni-
tion that large-scale interventions are not always possible or desired, and that the
initiatives that may find most success are those temporary and/or small-scale pro-
jects that empower community members and local non-profits to co-design and
manage these spaces (PennPraxis 2010; Unt and Bell 2014). Furthermore, the
interstitial nature of where these projects are being implemented distinguishes
them significantly from the large-scale urban greening initiatives of the nineteenth
century, such as the creation of Fairmount Park in Philadelphia or Central Park in
New York City, or the development of miles of parkland along the waterfront in
Chicago (Burnham, Bennett et al. 1909), which create a more immersive, versus
interstitial, experience. From a research perspective, there is increasing collabora-
tion around understanding and evaluating the public benefits that come from revi-
talizing vacant or underused land (Bucchianeri, Gillen et al. 2012; Garvin,
Cannuscio et al. 2012). This is particularly true in the recognition from researchers
and city officials that these greenspaces are social and ecological (City of Philadel-
phia 2009; Wang, Tan et al. 2014; City of Philadelphia 2016; Anderson and
Minor 2017; Riley, Perry et al. 2018), a notable departure from traditional eco-
system services approaches which have tended to address human factors in a
general, and often abstract, way with little participation from those directly affected
by the greenspaces (Flint, Kunze et al. 2013; Kolinjivadi, Van Hecken et al. 2019).
However, researchers’ focus and approach to these new small-scale urban green-
spaces have some key differences from those of urban officials. These include:
attention to both positive and negative valuations of aesthetics; ecology; marginal
spaces; and design (Jorgensen and Tylecote 2007; Rupprecht and Byrne 2014;
Hunter 2015; Riley, Perry et al. 2018); power dynamics for those living near the
space versus those making decisions about the space (Palardy, Boley et al. 2018);
and tensions between revitalization and gentrification (Wolch, Byrne et al. 2014;
Rupprecht and Byrne 2018). It is in these tensions or gaps where we see some of
the most promising opportunities for advancing our understanding of what kind of
SSUG can bring the most benefits to urbanites.

Case studies: Chicago and Philadelphia

Chicago and Philadelphia provide interesting opportunities to compare case
studies, because both cities have post-industrial spaces, aging infrastructure, similar
urban environmental issues, such as stormwater management and the urban heat
island (UHI) effect, as well as areas of long-term disinvestment and poverty. They
have similar population sizes, and are often compared in policy documents on their
urban greening initiatives (PennPraxis 2010). In addition, though they both have
famously designed parks as a commitment to public space and a fairly high per
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capita amount of greenspace per resident (City of Philadelphia 2011), both cities
have publicly recognized that not all of their residents enjoy equal access to high-
quality greenspace and that this negatively impacts their communities, economy,
and environment (City of Philadelphia 2011; Sustainability Council 2015a; City of
Philadelphia 2016). While the case studies below are influenced by specific pro-
grams or policies for each city, it is important to understand that these programs
are increasingly being integrated into an overall vision of, or approach to, urban
greening that is often linked with sustainability for each city (see the conclusion,
policy section). Understanding how each case study fits into these approaches to
urban greening can therefore be helpful for other cities facing similar issues.

Vacant lots: Chicago

Background

Chicago’s built and natural environment legacy includes the visionary work of both
famous architects, such as Daniel Burnham, and landscape architects, such as Jens
Jensen, who laid out a vast system of public parks, boulevards and 26 miles of lake-
shore parkland to beautify the city and provide public amenity space at the turn of
the twentieth century (Sustainability Council 2015a). As with many U.S. cities,
however, years of disinvestment, racism, and car-oriented development began to
take a toll on the quality, safety, and maintenance of the parks, culminating in the
Chicago Park District being sued in the early 1980s for discrimination in its alloca-
tion of recreational and park services which had left many black and Hispanic
neighbourhoods without equitable access to high-quality greenspaces (Rotenberk
2015). As seen in Chapter 3, it was under the former mayor Daley in the 1980s
that things began to turn around for the city’s approach to urban greening. After
numerous visits to Europe, Mayor Daley began a program of urban greening and
beautification that included planted boulevards, a comprehensive and aggressive
green roof program, and ultimately Millennium Park, a huge multi-million dollar
lakeshore park that connected the downtown loop to the existing lakeshore park-
land, bringing in 12.9 million guests in the second half of 2016 alone and being a
highly successful, albeit initially controversial, addition to Chicago’s greenspace
(Mayor’s Press Office and Chicago 2017). While these initiatives helped to beau-
tify and green the city, many neighbourhoods in the south and west still suffered
from a lack of quality greenspace. At the same time, the presence of many vacant
lots negatively impacted communities already suffering from a poor housing
market, lack of employment opportunities, and years of population decline
(Chicago Metropolitan Agency for Planning 2016; Chandler and City of Chicago
2019). Furthermore, it became apparent from community outreach by the city that
current programs, such as the Adjacent Neighbor Land Acquisition Program, were
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not meeting residents’ needs; though residents had tried to buy vacant lots in their
neighbourhood they often did not meet the requirements of the program and had
faced resistance from local aldermen (Chandler 2019).

To address these issues the City developed a Large Lot program (Sustainability
Council and City of Chicago 2014; Chandler 2019) of which the case study below
is a part. This program was part of the continued efforts by then-mayor Rahm
Emanuel and staft to promote Chicago as the nation’s most sustainable city and
falls under their 2015 Sustainable Chicago Action Agenda (see Figure 3.1). The Action
Agenda recognizes the social, environmental, and economic value of Chicago’s
greenspace and the legacy of being a ‘City in a Park for 175 years, while also
acknowledging the need for improvement in quality, quantity, and equitable access’
(City of Chicago 2012; Sustainability Council and City of Chicago 2014). As part
of this program Mayor Emanuel pushed for the creation of 800 new acres of park-
land, recreation areas, and greenspaces throughout Chicago with the Beyond
Burnham plan, The 606 (discussed below), and the Large Lot program as signature
initiatives. The Large Lot and The 606 are also highlighted as a key success under
their Parks, Open Space, and Healthy Food focus in the Action Agenda (Sustain-
ability Council 2015b; Mayor’s Press Office 2016). These initiatives complement
other Chicago urban greening initiatives such as the Campus Park Program and
Space to Grow initiative, which created new play and landscaped areas in former
school parking lots and integrated stormwater management, respectively (Healthy
Schools Campaign and Openlands 2016; City of Chicago n.d.), and new parks
supporting biodiversity along the lakeshore (Mayor’s Press Office 2016). They also
complement the continued support of and sometimes integration with community-
managed small-scale open greenspace through the non-profit NeighborSpace
(Helphand 2019). Lastly, the Large Lot program complements Chicago’s recent
designation as one of 700 Resilient Cities from the Rockefeller Foundation, which
includes funding and support to hire a Chief Resiliency Officer (Berkshire 2016;
City of Chicago, 100 Resilient Cities Team et al. 2019). Through the Large Lot
program, any homeowner can buy one or two vacant lots on their street for one
dollar and look after them for five years, after which they can keep them if desired
(LISC Chicago and Latentdesign 2015; Chandler 2019).

Impetus for the program

According to Jeanne Chandler, from the City of Chicago Department of Planning
and Development, the impetus for Large Lot program (which came into effect in
2014), was from the three-year public outreach and engagement process, as well as

data from the Chicago Metropolitan Agency for Planning (CMAP), that led to
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the Green Healthy Neighborhood Plan (GHNP) planning document (CMAP 2013;
Chicago Department of Planning and Development 2014). The document exam-
ined a 13.1 square mile section of the city, and includes the neighbourhoods of
Englewood, Woodlawn, Washington Park, and Greater Grand Crossing. Green
space revitalization is a key component of the 20-year plan, and includes green
infrastructure, agriculture, and parks (Chicago Metropolitan Agency for Planning
2016). The GHNP planning document found that there were 11,000 vacant lots in
those neighbourhoods, about half of which were city owned. Furthermore, demo-
graphic and economic projections indicated that the population of those neigh-
bourhoods was not projected to increase substantially over the next 30 years, and
that even taking into account future developer needs for housing infill, there was
more than enough housing and land to meet projected needs (Chicago Depart-
ment of Planning and Development 2014; Chandler 2019). Throughout the plan-
ning process, city officials consistently heard from residents about the negative
impacts of the vacant lots in their neighbourhood. These included viewing the
vacant lots as a security risk from unwanted activity and frustration with current
City maintenance programs that failed to address what residents viewed as blight,
with the following resident quote fairly typical of how many residents felt: “if you
are not going to maintain (them) then I'd like to because it’s right next to my
house and it’s a throughway for activity that is not really supported by residents in
our community” (Chandler 2019). Based on community input and a three-year
planning process, three key recommendations emerged from the GHNP that
influenced the Large Lot program:

a) give local residents greater control over the vacant land in their neigh-
bourhood; b) dispose of some of the city-owned vacant land efficiently,
which returns the land to the tax rolls; and ¢) increase safety, build com-
munity, and raise home values by creating more neighbourhood-level
investment.

(Chandler 2019)

How Chicago’s approach differs from traditional urban greening approaches

'Though City officials recognize the positive value of greenspace for the health and
well-being of both residents and the environment, the primary goals for the Large
Lot program are social and economic:

That [the Large Lot program] was not a green space issue. The origins of the
Large Lot has everything to do with stabilizing the neighborhood and
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creating wealth and taking control of your neighborhood.... I mean, it’s
land and it can be greened but it’s not a green space goal ... in fact some
people don’t even like the idea that you are letting people take land when it
should be housing.... The reason the sustainable development division is
managing the program is because it is a land community goal, a social goal
not just an environmental goal. How the land ends up to being used, we are

not trying to direct that.
(Dickhut 2019)

As such, the program’s aims are to empower community at a residential level in
order to stabilize the neighbourhood, and to be able to replicate the program in other
similarly challenged neighbourhoods as a land community versus greenspace goal. The
City does have other ecological services programs, such as their Green Alley Program
that aims to reduce stormwater runoff, flooding, and pollution of Lake Michigan
through modifications such as permeable pavement (City of Chicago 2012), as well
as their recent Resilient Corridors program (City of Chicago, 100 Resilient Cities
Team et al. 2019) (see Chapter 2). However, due to the need to stabilize these neigh-
bourhoods and the fact that the City does not mandate landscaping on private resi-
dential property, the City does not require residents to meet ecological goals such as
stormwater management (Dickhut 2019). While residents can undertake any activity
on the lot that is allowed by zoning (LISC Chicago and Latentdesign 2015), and the
City has provided an extensive public information document and technical assistance
to help residents navigate different types of improvement projects, most residents
have created a side yard as a lush recreation space for their children, and sometimes
all the children on the block (Chandler 2019). This ability to beautify previously
‘blighted’ space into something that can be enjoyed by their children and extended
family, many of whom still own their childhood home, has given many residents a
feeling of empowerment over their daily lives and a more positive view of the City’s
responsiveness to their needs:

[W]e've gotten a lot of feedback from residents in the community about
how much this means to them and I think that is something we weren’t
really realizing the magnitude (of), that the selling of a lot for a dollar would
really have on people’s everyday lives and the way they viewed the city.
(Chandler 2019)

In particular, the ability to beautify the vacant lots has given residents an
increased feeling of security and nostalgia. As one woman told city officials: “you
don’t understand and I can’t convey to you what this means to me because it was
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such an eyesore. It was such a security risk for me on a daily basis” (Chandler
2019). When she was given the lot and allowed to fence it, she told officials, she
no longer had that fear. Lastly, as many residents still owned their childhood
home, even if they no longer lived there, they felt that investing in the community
through the Large Lot program allowed them to help bring the community back to
what it was when they were growing up:

In many instances they rent it out to other family members and they are
very tied to that property and that land, and they want to see the community
come back to what it was when they were growing up, and the opportunity
to invest more in that community means so much to them because it’s
their home.

(Chandler 2019)

Research and precedent

A key component of this work is the support of the City, which has recognized the
need to involve community partners, researchers, and residents at a very fine scale
in order to make the program successful (Chandler 2019; Gobster 2019). For
example, while the City did not rely on academic research per se to develop or
justify the program, their Department of Planning and Development asked Paul
Gobster at the USDA Forest Service in Evanston (in partnership with colleagues
at the University of Illinois) to evaluate the social and environmental assessment of
the benefits of the program, the initial results of which are outlined below
(Gobster, Stewart et al. 2018)." Key aspects of the study included both visual and
social assessments. The social assessment included focus groups, a mail survey, and
selected in-depth interviews (Stewart 2016; Gobster 2017; Stewart, Gobster et al.
2019). 'The study also used visual assessments, which are an increasingly popular
method to more quickly evaluate physical landscape features at the neighbourhood
level on everything from social disorder (Gobster, Stewart et al. 2017; Marco,
Gracia et al. 2017) and perceived safety (Naik, Philipoom et al. 2014; Gobster,
Stewart et al. 2017) to urban ecology metrics of urban greenery (Li, Zhang et al.
2015) and urban agriculture (Taylor and Lovell 2012). The visual assessment exam-
ined the condition of the lot using photo assessments, Google Earth and street
view, and property information from the Cook County Tax Assessor Office. Key
research questions the team examined include testing whether the condition and
adjacency of the previously owned property, previous unofficial appropriation of
the lot (called blotting), and the condition of the block, influenced or predicted the
improvements made to the Large Lot after their purchase (Gobster, Stewart et al.
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2017; Gobster, Stewart et al. 2018). Following the greening hypothesis by Krusky
and colleagues from work on vacant lots in Philadelphia (Krusky, Heinze et al.
2015), the prediction would be that blocks with higher levels of care would
motivate new Large Lot owners to go to greater lengths to improve their newly
acquired lot. This follows the line of inquiry of some researchers doing work on
Philadelphia’s greening of vacant lots (discussed below), which argue that SSUG
can lead to a sort of spatial contagion (the greening hypothesis) which both
‘improves’ adjacent properties and has been shown to lead to reductions in crime
(see below) (Wolfe and Mennis 2012; Kondo, Keene et al. 2015).

'The second hypothesis tested focused on whether there were signs of ‘cues to care’
that influenced the level of lot improvement. As discussed in Chapters 1, 2, and 3,
‘cues to care,’ developed by Nassauer (Nassauer 1995), have been linked to perceptions
of attractiveness and stewardship of landscapes and often include fencing, mowing
around ‘wilder’ areas, and signage (Gobster, Nassauer et al. 2007). Cues to care have
also been used to evaluate vacant land and have “been shown to be important indi-
cators of attractiveness across many types of landscapes” (Nassauer 2011; Dewar,
Nassauer et al. 2013; Gobster, Stewart et al. 2017). The difference between the above
work and that happening in Chicago is that the scale is much smaller, localized
initially to one neighbourhood over time (Englewood), and includes both environ-
mental and social assessments and multiple methods (Gobster 2019).

Results

Initial results of the visual assessment (conducted between 2014 and 2018) show
significant improvements (especially around better kept turf grass and lack of
clutter, i.e. cars, junk, etc.) in the first year after implementation, with smaller con-
tinued improvements thereafter (Gobster, Stewart et al. 2018; Gobster, Hadavi et
al. 2019) (see Figures 4.1 and 4.2). Initial results of the study would also seem to
support the contagion hypotheses tested, and showed that blocks with higher levels
of care, and proximity to the owners” property, influenced the number of lots pur-
chased, and that the biggest change was seen in the first year after purchase
(Gobster, Hadavi et al. 2019; Gobster, Rigolon et al. 2019). Interestingly, the aes-
thetic preferred by residents differs slightly from aesthetic norms reported in the
literature (Nassauer, Wang et al. 2009; Gobster, Stewart et al. 2017). While
researchers found neatly mown lawns (partly to adhere to Chicago’s weed ordin-
ance), an increase in flower gardens, and trimmed trees from the Large Lot
program, they also found paved over turf for parking, decreases in woody vegeta-
tion, especially large tree or ‘weed tree’ removal, and brightly coloured fencing

(Gobster, Stewart et al. 2017; Gobster, Stewart et al. 2018).
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Figure 4.1 East Garfield Park Neighbourhood, vacant lot, Chicago, before.

Source: U.S. Forest Service photo, Google Street View.

Figure 4.2 East Garfield Park Neighbourhood, vacant lot, Chicago, after.

Source: U.S. Forest Service photo, Google Street View.

This desire for a ‘neater, cleaner’ and more colourful aesthetic contrasts with the
research discussed in Chapters 1 and 2, in which vegetation that has more interest
and biodiversity has been linked to increased attention restoration, well-being, and
creativity (Loder 2014; Carrus, Scopelliti et al. 2015; Wood, Harsant et al. 2018).
However, it does support some research that shows a public preference for ‘neater’
landscapes (Qiu, Lindberg et al. 2013; Uren, Dzidic et al. 2015), as well as public

debates and conflicts that have happened over ecological restoration projects and
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urban greening that have a wilder aesthetic without concurrent education (Gobster
2000; Junker and Buchecker 2008). It also supports research that has linked the
perception of disorder and lack of maintenance with fear of crime and neighbour-
hood satisfaction (Hur and Nasar 2014), as well as actual reductions in crime after
urban greening (Garvin, Cannuscio et al. 2012). Initial results of the study would
seem to support this research; Gobster and colleagues found that there were statis-
tically significant negative associations between the levels of care and urban green-
ing and rates of crime. In other words, urban greening can reduce crime even at a
block level, and the quality of the urban greening matters (Hadavi, Gobster et al.
2019).

Initial results from the interviews found that residents also mentioned beautifi-
cation, using the space as a resource and for growing food, and family identity as
key reasons for purchasing the lots (Stewart, Gobster et al. 2019). For example, in
reflecting the desire to beautify the neighbourhood, one resident commented they
wanted “a lot that is developed so that when people walk by, it makes you and to
stop and reflect” (Stewart, Gobster et al. 2019). Residents also felt that there was a
decrease in undesirable activity, it was quieter and safer, they had decreased fear of
mortality, and increased social interaction with their neighbours:

What a powerful difference the lot has made on the block. It’s about beauti-
fication where people know that good things are possible. We're not just
bottom-feeders who live here. [These gardens that were once vacant lots]
change culture. The mother who has a picnic in the garden is overjoyed. It’s
become theirs and they treat it like it’s theirs. People look out for one
another now.

(Stewart, Gobster et al. 2019)

'This case study on Chicago’s Large Lot program reveals a complex understanding
of the role, meaning, and benefits of marginal land in these neighbourhoods. The
socio-economic value (or liability) of the vacant lots is clearly understood by both
the City and the community. Left untouched, these lots are a threat to the safety,
stability, and viability of these neighbourhoods, leaving residents feeling vulnerable
and powerless against unwanted activity and economic and social decline, and to
the City, with communities that are slipping into further instability and marginali-
zation. Letting residents take control over vacant lots on their street to improve
them is thus a smart move on the part of the City: it reduces the burden of main-
tenance, stabilizes the community, and increases property values. It can also help
with psychological restoration, particularly where flower beds and trees are added

(Lindal and Hartig 2015; Wyles, White et al. 2019). For residents, having
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ownership of spaces close to their homes has given them a sense of control, pride,
and a sense that they are investing and protecting the community they grew up in.
It can also provide safe places for children to play, which has been shown to
increase physical activity and provide a host of social and emotional benefits,
including self-esteem, self-discipline, and cognitive function, all which tend to be
at risk in vulnerable, stressed populations (Martensson, Jansson et al. 2014; King,
Litt et al. 2015; Schutte, Torquati et al. 2017; van Dijk-Wesselius, Maas et al.
2018).

What is less clear is the role that this ‘small-scale nature,” or the greenspace
itself, plays in resident’s perceptions and sense of community. While the desire for
‘cleanliness’ and ‘neatness’ in the formerly abandoned lots reflects the desire for
stability against chaos and unpredictability, and the signaling that the community
is active and watching against unwanted activity (not to mention city code com-
pliance), the removal of mature trees contradicts the conclusions of most research
on mature trees: that they provide multiple benefits and are highly valued (Meier
and Scherer 2012; Peckham, Duinker et al. 2013; Clemens 2015; Kardan, Gozdyra
et al. 2015) including better recovery from stress (at least for men) (Jiang, Chang
et al. 2014), and a reduction in crime rates (Troy, Morgan Grove et al. 2012).
However, most of this research has also been done on white, Anglo-American
college-age students, not vulnerable communities of colour, which may partly
explain the difference. Certainly, research on the urban forest in the highly multi-
cultural Toronto has shown that communities of Portuguese, Italian, and Chinese
descent prefer highly manicured yards and tend to cut down mature trees (Fraser
and Kenney 2000). And while the need for neighbourhood stabilization is under-
standable in these communities, research has shown that marginal urban lands
tend to have a higher rate of biodiversity than more ‘tended,” mainstream parks and
urban greenspace (Cohen, Baudoin et al. 2012; Bonthoux, Brun et al. 2014;
Miller, Bocher et al. 2018; Twerd and Banaszak-Cibicka 2019). Given that higher
levels of biodiversity have been linked to increased restoration and reduction in
stress (though partly dependent on individual perceptions of ‘naturalness’) (van den
Berg, Jorgensen et al. 2014; Carrus, Scopelliti et al. 2015; Wood, Harsant et al.
2018), this leaves the link between health, aesthetics, and community vitality far
more complex than simply ‘cleaning and greening’ marginal land.

Vacant lots: Philadelphia

Background

Like Chicago’s, Philadelphia’s built and natural environmental legacy includes a
tamous park system, as well as a greenbelt and a planned grid system that included
open space and watershed protection (PennPraxis 2010; Milroy 2016). Many of
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the parks were originally acquired as a health and sanitation measure, particularly
to safeguard the city’s drinking water after a series of epidemics in the eighteenth
century (Philadelphia Water Department 2015). Philadelphia also benefits from
close collaboration between the famous Pennsylvania Horticultural Society and
the historic Parks and Recreation department, as well as a long history of interest
and promotion of horticulture and gardening (Lovell 2019; Palantino 2019). Like
Chicago however, de-industrialization, car-oriented development, and population
loss after the 1950s have made it difficult for the city to maintain public facilities
designed for 2.5 million people instead of the current 1.5 million (City of
Philadelphia 2011), and many are in need of updating and repair (City of
Philadelphia 2019). Furthermore, while there is less vacant land than there was in
the 1970s at the peak of population decline (City of Philadelphia 2011), there are
still over 40,000 vacant lots, representing 10 percent of land in Philadelphia (City
of Philadelphia 2011; Ortega 2019), many of which are located either in post-
industrial areas (City of Philadelphia 2011; Ortega 2019) or neighbourhoods and
employment centres that have seen high losses of population and jobs (City of
Philadelphia 2011). While 78 percent of these vacant lots are privately owned, the
City recognizes that the problems associated with vacancy fall on the City’s
shoulders, including increased rates of crime (Branas, Cheney et al. 2011; Branas,
South et al. 2018), gun violence (Branas, Cheney et al. 2011; Berger 2018;
Branas, South et al. 2018), and over $21 million in public funds spent annually
responding to and maintaining vacant land (Econsult Corporation, Penn Institute

for Urban Research et al. 2010; Ortega 2019):

[E]ven though the city doesn’t own all the vacant lots, a lot of them are tax
delinquent private properties or just ... negligent owners. The city recognized
that they own the problems that come from the vacancy and the blighted lots
... problems like increased gun violence or things like children ... are nervous
to walk next to a lot that is covered in trash so they will walk down the middle
of the street in order to get to school. So the city says we don’t own all the

vacant lots but we own the problems that come from the vacancy.
(Ortega 2019)

At the same time, while fully 13 percent of Philadelphia is open space (City of
Philadelphia 2011; Geeting 2015), access to the large formal parks is not equitably
distributed among residents, and nearby ‘green’ spaces may be of poor quality and
accessibility and therefore rarely used (Palantino 2019). Most of these neighbour-
hoods are also economically disadvantaged, have poor health, and have poor access

to healthy food and safe areas for physical activity (City of Philadelphia 2011). In
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examining Philadelphia’s approach to urban greening, this socio-economic and
historical context is key to understanding their approach.

Origins of their vacant lot programs

In addition to Philadelphia’s Green City, Clean Waters (GCCW) stormwater plan
outlined in Chapter 2, their most comprehensive approach to urban greening is the
Department of Parks and Recreation’s planning document Green2015 (PennPraxis
2010). The document grew out of the Office of Sustainability’s Greenworks Philadel-
phia plan (2009, 2016), which came out of former mayor Nutter’s larger sustainability
initiative. This sustainability initiative was supported by the creation of a cabinet-level
Ofhice of Sustainability that also required the regular participation of all departments
(Palantino 2019). Of relevance to Philadelphia’s approach to urban greening is the
Equity goal in their Greenworks Philadelphia plan that calls for a target of creating 500
greened public acres to address the 200,000 Philadelphia residents who do not have
access to a park within a ten-minute walk from their home (City of Philadelphia
2016). As with Chicago’s Large Lot program, the City also did extensive community
outreach that informed the goals of Green2015 (PennPraxis 2010). The target of 500
acres of greened public space was considered the minimum needed to advance the
City’s goal of becoming more fair, livable, and competitive (PennPraxis 2010), and
the Green2015 action plan sets out the goals, justification, and criteria for selection
for potential sites to achieve this goal. While this chapter will be interested mainly in
the goals and objectives of the Green2015 plan below, the plan is designed to work
seamlessly with the most recent comprehensive plan for the City of Philadelphia, its
land use prioritization based on environmental, demographic, economic, and popula-
tion predictions (City of Philadelphia 2011); the updated GreenWorks (2016) plan
(City of Philadelphia 2016); the Green City, Clean Waters stormwater plan (Philadel-
phia Water Department 2011); and the new Rebuild plan (City of Philadelphia 2019)
(see Plate 1, Chapter 2). As mentioned in Chapter 2, the Rebuild plan is a $500
million program to reinvigorate Philadelphia’s parks, libraries, playgrounds, and
recreation centres, which is being paid for by a Sweetened Beverage tax, the first major
city that has successfully (if contentiously) done so (Tanenbaum 2018; Briggs 2019).
As part of the City’s efforts at collaborative partnerships and efficiencies, many parts
of Green2015 are being moved under the Rebuild mandate (Palantino 2019).

Policy and research precedents

'The Green2015 plan also builds on the success of long-standing programs to deal
with urban blight and vacant lots (Ortega 2019; Pennsylvania Horticultural Society
n.d.-a) and the evidence that has come out of research partnerships evaluating the
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programs. For example, a program developed out of a demonstration project called
LandCare by the Pennsylvania Horticultural Society (PHS) in collaboration with
the City (Pennsylvania Horticultural Society n.d.-a) has ‘cleaned and greened’
12,000 of 40,000 vacant lots in Philadelphia. Ongoing research and evaluation
from this program has demonstrated the positive community, health, and eco-
nomic benefits from even minimal greening efforts (usually the clearing of debris,
installation of sod and trees, and a fence around the perimeter) (Garvin, Cannuscio
et al. 2012; Branas and MacDonald 2014) (see Figures 4.3 and 4.4). These benefits
include increased food security through potential community gardens, land value
increases, reductions in crime, and neighbourhood revitalization (Bucchianeri,
Gillen et al. 2012; The Center for High Impact Philanthropy 2013; Branas, South
et al. 2018). Maintenance, the need to replicate the program at a city-wide scale,
and the need to provide training and employment in these neighbourhoods were
key factors in the choice of a “park-like setting that could be implemented at a
city-wide scale” which provides good sight-lines for safety, employment for private
contractors and community organizations, and visual indicators that “someone is
taking care of this space” (Ortega 2019). The PHS hires local landscape contractors

to do the initial clean-up and twice-monthly maintenance, and then works with

Figure 4.3 Landcare: 8th and Berks East, before.

Source: Pennsylvania Horticultural Society.
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Figure 4.4 Landcare: 8th and Berks East, after.

Source: Pennsylvania Horticultural Society.

community partners to hire and train local workers to maintain the lots (Ortega
2019), including ex-offenders through the Rooss to Re-Entry program (Pennsylva-
nia Horticultural Society n.d.-b). Depending on city funding (the program is a
line-item in the city’s budget), PHS brings on another 300-500 lots a year (Ortega
2019).

Collaborations with the USDA Forest Service and the University of
Pennsylvania have used these vacant lot greening case studies to do city-wide sta-
tistical analysis to show a 29 percent reduction in gun violence (Branas, South et
al. 2018), a 41.5 percent decrease in feelings of depression (69 percent in the lowest
income neighbourhoods), and 63 percent decrease in self-reported poor mental
health (South, Hohl et al. 2018). Research also showed significant increases in
housing wealth for every dollar invested in these areas: “We have demonstrated
that every dollar invested to clean and green the vacant lots increases housing
wealth by $224 with ... a 22,000% return on investment, which is pretty amazing”
(Bucchianeri, Gillen et al. 2012; Ortega 2019). Furthermore, some recent research
has indicated that benefits of these types of urban greening initiatives can create a
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positive spatial contagion; in other words properties near ‘cleaned and greened’ lots
have also demonstrated increased maintenance and upkeep (Krusky, Heinze et al.
2015), which is considered to be indicative of improved social and community
benefits from increased collective efficacy and a sense of empowerment and control
for residents (Hunter and Brown 2012; Wang, Tan et al. 2014). This seems to be
particularly true when the cleaned and greened lots are grouped relatively close
together (Ortega 2019). Lastly, these lots are meant to improve local spaces in the
interim for communities rather than provide a permanent public greenspace
(though this has also happened), given the projected population and economic
health increases for the region (City of Philadelphia 2011).

Goals and targets of the plan

The urban greening goals outlined in Green2015 build on this history and
demonstrated success with urban greening. For example, the Primary Indicators
(PennPraxis 2010) for site selection also target areas of high need in terms of
lack of quality greenspace and population density, particularly the neighbour-
hoods of South, West, and North Philadelphia, Lower Northeast Philadelphia,
and East and West Oak Lane (PennPraxis 2010). Aligning with this work, lots
under the LandCare program have given approximately 45,000 residents access
to greenspace within a half mile of their home who wouldn’t otherwise have
access to greenspace (Ortega 2019). They have as their design goals sites that are
basic, useable, easy to maintain and have minimal infrastructure so as to lower
the initial and ongoing costs for installation and maintenance (PennPraxis
2010). However, depending on the viability of recent land trusts, funding, and
community partner involvement, the plan does lay out the possibility for more
extensive greening options, and many of the envisioned plans include more ‘eco-
logical’ options such as meadows, increased tree coverage, and rain gardens

(PennPraxis 2010; City of Philadelphia 2016).

How the plan differs from previous urban greening initiatives

Despite having some similarities with more traditional urban greening plans that
address park use and access, Green2015 differs from previous urban greening initi-
atives in a few key ways. First, the primary indicators set out for land to target for
urban greening indicate a recognition both that most new public greenspace will
not be in the form of a new large park, and that innovative use of existing marginal
spaces will be necessary (PennPraxis 2010). Key areas that the plan targets for
access include recreation centres and underused Philadelphia Parks and Recreation
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(PPR) sites, public underused land, schoolyards, and private underused land (Pen-
nPraxis 2010). These target areas support the goals of the new and ambitious
Rebuild program that aims to improve recreation and park facilities through priori-
tization and coordination to use resources efficiently (Walljasper 2017; City of
Philadelphia 2019; Palantino 2019). Second, the plan recognizes the need to align
with the larger goals set out in the 2035 plan and the Green City, Clean Waters
(GCCW) plan (see Chapter 2) which also impact the scale and type of site tar-
geted. For example, in contrast to Chicago’s Large Lot program, under the plans’
primary indictors lots smaller than a quarter-acre are not considered viable for this
urban greening program since they are not seen to provide adequate environmental
or recreational benefits (PennPraxis 2010). 'This effective exclusion of small lots is
primarily due to criteria for stormwater catchment set by the Philadelphia Water
Department in their GCCW plan that determines what counts as a ‘greened acre’
(Philadelphia Water Department 2011). In addition, lots that meet the linear con-
nection, transit, and service-based centre goals set out in the 2035 plan are also
considered to be primary indicators of site viability (PennPraxis 2010; Palantino
2019). 'Third, while falling under secondary indicators, sites are preferred that
directly link to the larger vision set out in the comprehensive plan for a Green
Network of public greenspace that connects residents to existing watershed parks,
the waterfront, streams, river and creeks, and existing rail corridors (PennPraxis
2010). This vision marks another distinction from Chicago’s Large Lot program,
which is considered part of a larger urban greening program but is mainly focused
on community empowerment and safety.

Use of research

The Green2015 plan builds on the success and history of the LandCare program’s
research on economic and social benefits of urban greening to justify the program
(PennPraxis 2010), including increased food security through potential community
gardens, land value increases, reductions in crime, and neighbourhood revitaliza-
tion. They also highlight regional economic and public health benefits, particularly
reductions in heat-related and air-quality mortality, increased opportunities for
active living, and the economic benefits of public greenspace (PennPraxis 2010).
Not surprisingly given the plans’ link to other municipal plans, environmental
benefits are highlighted, such as climate change adaptation and mitigation and the
City’s sustainability goals (PennPraxis 2010; City of Philadelphia 2016). Lastly,
the city uses research to justify targeting vulnerable populations, such as children
under 18, seniors over 65, and low-income residents, as particularly needing addi-
tional nearby public greenspace. The plans’ complexity and ambitious balancing of



166 RECLAIMING THE CITY

basic urban greening upgrades and ecological goals, targeted investment and long-
term visioning of connectivity and watersheds, and economic, health, and social
research provide a rich case study of approaches to targeted urban greening.

Case study: Heston Garden

In the following case study, an example of the ‘re-greening’ or ‘improvement’ of a
parcel of vacant land that also manages stormwater, we will consider questions such
as: What does the Green2015 look like on the ground? What benefits are expected
from these projects? How is the community involved, if at all? Heston Garden was a
parcel of vacant land on a former industrial site in a residential row home community
of Hestonville in West Philadelphia. The impetus for improvement came from the
community and local councilman Jones, who approached PWD staft for assistance to
transform the open lot into a formal amenity space for the neighbourhood. PWD’s
public affairs team carried out extensive outreach for the project during the design
phase, including attending multiple community meetings, gathering input, and pre-
senting plans to community members. The end result is a rain garden at the corner of
the vacant lot that acts as a front door to the neighbourhood (Philadelphia Water
n.d.). The garden provides passive relief from the largely hardscaped neighbourhood
for residents while managing over an acre of stormwater runoft from the surrounding
streets, preventing over 430,000 gallons annually from being dumped quickly into the
Schyulkill River watershed (Philadelphia Water n.d.). Additional improvements
include a council-funded perimeter sidewalk, an internal walkway, benches, a gazebo,
a mural installed by Mural Arts, and a new fence from the Pennsylvania Horticultural
Society (PHS) (see Figures 4.5 and Plate 7) (Philadelphia Water n.d.). Both the
PWD and partners and the community see the garden as providing health benefits to
residents from passive viewing of nature, while providing an alternative activity and
‘eyes on the street’ to mitigate local drug activity, which is common in the area. Since
the completion of site improvements, members of the community have taken
meticulous care of the site and hold community meetings and events there in the
summertime.

In this way Heston Garden is a good example of Philadelphia’s approach to
urban greening in its blend of ecological, social, and economic goals (through revi-
talization of a ‘blighted” area). In other words, ‘greened’ spaces need to provide
multiple benefits, and they need to involve the community since the success of
these projects depends in large part on community stewardship and acceptance. In
providing multiple benefits, such greenspaces are considered an asset and a path to
investment and revitalization, not a ‘nice to have’ amenity for already privileged
neighbourhoods. This framing represents a profound shift from the way cities have
traditionally approached urban infrastructure and greening, as we will see below.
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Figure 4.5 Green 2015: Heston Rain Garden, vacant lot, before.

Source: Philadelphia Water Department.

The addition of the stormwater management mandate also brings some chal-
lenges, however. Unlike vacant lot greening under the LandCare program that is
meant to ‘green’ or improve vacant lots as a temporary measure, stormwater infra-
structure needs to be established for 45 years. Thus vacant lands that are targeted
tor GI need to be set aside as permanent green spaces and not sold off for future
development by the City. In addition, stormwater infrastructure is maintained by
PWD, but the overall site is not, so while the rest of the site is currently being
maintained by the community and the councilman through grants and a PHS con-
tract, if priorities change site maintenance could be a major issue (Noon 2019) .

The case study of Heston Garden and Philadelphia’s Green2015 program thus
describes an approach to urban greening that explicitly links green infrastructure
goals and metrics with social and health benefits that are backed up by local, case-
study specific data, which differs from traditional municipal justifications for the
benefits of public greenspace (often parks). The novelty of Philadelphia’s approach
is not in making these linkages but in drawing them a// zogether as a coherent, city-
wide plan. Also new is the focus on improving the guality of urban greenspace, and
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on integrating wseable greenspace into the fabric of the city on a foundation of
community stewardship. This focus on community stewardship is so strong that
according to Aparna Palantino with the PHS, the “goal is not only to rebuild just
the amenities and the infrastructure but the communities ... because when com-
munities participate they take ownership and ultimately then they become the
stewards of these amenities” (Palantino 2019) — a necessary component when the
tax base is too small to maintain all the improved greenspaces and amenities.

Furthermore, the stormwater mandate, which focuses on spaces larger than a
quarter-acre, bring to these urban greenspaces an ecological component and justi-
fication. Thus, urban greening in Philadelphia has explicit social, financial (in terms
of neighbourhood investment), and ecological goals that shape the size, location,
and aesthetics of the revitalized spaces. This multi-dimensionality reflects the city’s
recognition that while urban greenspace can be valuable, its value is highly
dependent on the social, economic, and aesthetic contexts, a viewpoint supported
by the work of social constructionists, as seen in Chapter 1. This is particularly true
for areas of prolonged disinvestment, where research has shown negative com-
munity perceptions of ‘wild’ and ‘neglected’ greenspace, perceptions that are
reflected in community members’ perceptions of disempowerment and a lack of
safety (Wang, Tan et al. 2014; Palardy, Boley et al. 2018). As in Chicago, the
focus to date has been mostly on ‘cleaning and greening’ lots to give the appearance
of care and maintenance. Given the results so far of the LandCare program and the
case study above, this has been very successful on key metrics of safety, reduced
stress, and reduced crime. It is also clearly popular with some communities, who
are advocating for it and maintaining it, as seen with Heston Garden.

What is less clear is the role that scale and clustering play in impacting the
health and well-being of those in the community, as well as the impact of
community-led versus city-led initiatives. Clearly the grouping together of these
‘tidied’ pockets of greening would seem to support the contagion hypothesis, pos-
sibly through a mechanism of social empowerment and pride (Krusky, Heinze et
al. 2015). This scale and clustering would also support the advocacy seen by com-
munity members versus only a top-down approach. While research from social
constructionists on the symbolism, power dynamics, and cultural values around
nature caution against a pure quantification of benefits — i.e. this many greened
acres in a square mile will give this health result (Kolinjivadi, Van Hecken et al.
2019) — the integration of ‘improved’ greenspace into the fabric of the city raises
interesting questions on how this may impact residents’ experience of place and
their health and well-being. This is particularly true given Green2015s goals and
alignment with green corridors, transit-oriented development, and other amenities.
For example, will linking ‘tidy’ greened spaces with green corridors with a more
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ecological, and possibly ‘wilder’ aesthetic, provide the kind of ‘edging’ and
‘framing,” or cues to care, which make the wilder greenspace less threatening? How
might these impact residents’ restoration and well-being, given what we know
about biodiversity and mental health and well-being? These questions become even
more interesting as the Green2015 program moves beyond the initial goals of the
LandCare program, and are also seen in the greening of post-industrial, elevated
parks, discussed below.

Post-industrial urban greening: elevated parks
Background

The second key theme seen in small-scale urban greening projects is the creative
use of post-industrial spaces. While the ‘capping’ of expressways, such as the Big
Dig in Boston and the Woodall Rodgers freeway in Dallas, are also re-thinking
previous transportation infrastructure, repurposing abandoned rail lines into ele-
vated parks is producing something quite different. While both types of projects
re-imagine and revitalize previous infrastructure and examples of planning into
something new, the elevated rail lines “emphasize the intertwining of landscape
and industry” (Saval 2016), blending the relics of the early twentieth-century
industrial economy with urban nature in a kind of nature—city hybrid that is
becoming iconic for this age, a kind of “post-post-industrial planning” (Saval
2016), for the twenty-first century. The most famous examples of these are the
Promenade Plantée in Paris, completed in 1993 (Saval 2016), and New York City’s
High Line, completed in 2013 and which has become their number one tourist
attraction (Bliss 2017; NYC The Official Guide n.d.). Both famous examples pro-
vided direct inspiration for the case studies below: Philadelphia’s Rail Park, started
in late 2016, and Chicago’s The 606, completed in 2015. While each elevated park
differs in its design and goals, common themes include the provision of useable
greenspace for communities that did not have adequate amounts, as well as design
goals that differ somewhat from ground-level parks and greenspace. Understanding
the goals of these elevated parks, and how they differ and are similar to other
small-scale urban greening projects, can help us to understand how cities are re-
imagining urban nature and its public benefits, where they are facing successes and

challenges, and how they might impact health, well-being, and sense of place.
Case study: Philadelphia’s Rail Park
Why it started

While some areas of Philadelphia are still economically depressed, other areas are
undergoing an economic revitalization. This development has not been even,
however, with some pockets being passed over for revitalization. One example of
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this uneven development is the historic Callow Hill neighbourhood in the Center
City district. Traditionally an industrial area made up of industrial buildings and
rail lines, along with a historically Chinese district (Chinatown North), the area
remained economically stagnant despite being within walking distance of the now-
desirable Center City, a thriving artist community, and some of the industrial
buildings being converted into residential lofts. The lack of development was
largely considered to be due to the abandoned V-shaped Reading Railroad Viaduct
that ran through the area (Goldenberg 2019) with 32 percent of land around the
viaduct remaining vacant (Center City District n.d.).

Development of an expanded City Center skipped over the Callow Hill
area, creating this “hole in the donut.” So we — the downtown business
development district — were looking at how to spur economic growth and

development while improving quality of life here.
(Goldenberg 2019)

The viaduct transported people and freight in and out of the city for almost a century
before declines in manufacturing led to the cessation of any train traffic in the 1980s
(Center City District n.d.; Studio Bryan Hanes n.d.) and had been vacant since.

Impetus for starting and community outreach

Like the High Line project in New York City, the impetus for development into an
elevated park came from a few dedicated long-time residents who started the Friends
of the Rail Park community organization. In 2010 they partnered with the Center
City District, the City’s Commerce Department, and the Department of Parks and
Recreation to evaluate options for two of the segments that run through the Callow
Hill neighbourhood. After visiting the High Line, the Center City District agreed
that the elevated steel and masonry structure with great views of the city oftered an
opportunity to both spur economic development and “create an exciting new green-
space in a neighborhood that has no greenspace” (Goldenberg 2019):

Historically, Philadelphia is a city of neighborhoods with row houses;
people sit on their front stoops and talk to neighbors. Some may have small
back yards where they can run around and walk the dog. But Callowhill was
historically an industrial hub, so it lacked greenspace. There was no sense of
a civic commons where neighbors could talk with each other or where

workers could sit down and share lunch.
(Goldenberg 2019)
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While there was some disagreement over what should be done about the
abandoned line — particularly from a community organization representing Chi-
natown residents who wanted it torn down for low and mid-range housing —
initial seed funding for community engagement and planning found that
capping contaminated soil and renovating the Viaduct was far less expensive
than demolishing it for the 1.4-mile elevated spur that was the subject of the
initial study (Goldenberg 2019; Center City District n.d.). Furthermore, the
study found that providing additional greenspace would be more beneficial for
development than demolition, while affordable housing could be constructed on
triangular parcels adjacent to the Viaduct (Goldenberg 2019; Center City Dis-
trict n.d.). After community consultation, a design was approved in 2012, and
the Center City District took on the fundraising and construction portion of
the first 1.4-mile elevated spur section (also called the Reading viaduct). Con-
struction began October 31, 2016, and the first section opened June 14, 2018
(Schmidt 2019).

Design goals

Mimicking some of the aesthetics of the Promenade Plantée and the High Line,
key community-driven design goals for the project included the preservation of the
historic and gritty industrial character of the area, a place for community to come
and socialize with each other, the provision of environmental education, and the
use of native plants (Goldenberg 2019) (see Figures 4.6 and Plate 8). Making sure
that the park was not too ‘designer-y,” and that it reflected the authenticity of the
area, was also a key concern; in other words the residents were very concerned that
the project did not morph into something aimed at tourists, or non-residents
(though these are certainly welcome to visit), and was really a local amenity (Gold-

enberg 2019):

We wanted to preserve that history and the authenticity.... Philadelphia is a
city of history and authenticity. We wanted it (the Rail Park) to capture the
grittiness of the neighborhood. So our intent is not to turn Callowhill into a
Disneyland. We want it to reflect the historic industrial Nature of the com-
munity, reflective of the landscape and creating its own identity ... a place
where those who now live and work can feel comfortable coming out,
talking to their neighbors, looking out over the skyline of downtown Philly
.. where workers can eat their lunch and nearby schoolchildren can hold

outdoor classes.
(Goldenberg 2019)
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Figure 4.6 Rail Park: Education mural.

Source: © Bryan Hanes.

Native plants were desired from the beginning, and residents also wanted to
ensure the design was of a high quality and the space would be well maintained, so
they offered to do additional fundraising to cover the costs of higher-quality mater-
ials such as hardwood benches and regular manicuring of the vegetated areas. In a
nice twist, some of the plants that were so loved by the community and which they
wanted preserved were themselves remnants of the industrial past: Pawlonia trees
that dot the viaduct grew from the pistachio shell-shaped seeds that were used as
packing material for Chinese porcelain in the nineteenth century and which

dropped out of the packing crates (Saval 2016).

The use of community art and future directions

While the Rail Park represents a successful partnership between community organ-
izations and multiple levels of city government, the project also mimics other
small-scale urban greening projects, particularly in the framing and programing
around the project. For example, while the City of Philadelphia requires 1 percent
of their contributed funding to go towards an art program or installation in the
project, the heavy involvement of local artists, combined with programming from



RECLAIMING THE CITY 173

PHS, enabled this project to have a pop-up, artistic, authentic feel while still being
fairly large in scale. A collaboration between PHS and artists led to the use of a
pop-up beer garden to promote the project, which included drawings of native
plants found on the site and educational initiatives around it (Etchells 2016; Klein
2016). A mural arts program also linked the area’s history as a red light district
with much-needed lighting under some of the bridges:

Although just one night, the art was a wonderful narrative of what it was
like for some of the women who historically lived and struggled in this area.
'The projections of these powerful stories onto the thick masonry walls of the
tunnel with fog swirling all around was quite moving.

(Goldenberg 2019)

Lastly, while framed by the city largely as a development and revitalization
opportunity, the stewardship and activism of the residents around what they
wanted for the space mimics other urban acupuncture projects and interventions
that aim to make local neighbourhoods safer, build community, and create a sense
of place (Lydon and Garcia 2015) through temporary installations and art projects.
While health was not a key justification, the project is situated in the larger context
of Philadelphia’s greening programs. These programs frame greenspace as provid-
ing multiple community and city-wide benefits, some of which include improved
health and well-being for communities.

While it is early to tell how the residents will react over the long term to the
built-out space, the response so far has been positive, with the project featured in
the New York Times as an example of the current trend of urban greening (Schmidt
2019), and an on-going study on resident perceptions being conducted with Penn
State University (Sheu 2019). A survey conducted in late 2018 on evaluating the
creation of a business improvement district in the area also found that the first
phase of the Rail Park ranked first on what people liked about their neighbour-
hood, and that expanding the Rail Park was third on their list of priorities (after
enhanced cleanliness and safety) for desired improvements (Center City District
2018; Levy 2019). This support seems to have found financial backing; there are
plans underway to develop two more sections of the three-mile long viaduct
(Friends of the Rail Park n.d.).

The Rail Park represents an interesting evolution of how cities, and residents
within them, are envisioning small-scale urban greenspace. If the Promenade
Plantée and the High Line opened up the possibility of transforming relics of an
industrial past into an ‘authentic’ amenity and public space, the Rail Park repre-
sents a hybrid of greenspace as economic development with neighbourhood
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identity and stabilization, more akin to the local garden or pocket park than the
touristy, high-profile experience of the High Line. This focus on the lived experi-
ence is reflected in the desire of the community to have high-quality materials that
telt good to sit on and spend time in rather than cheap materials that are less wel-
coming but may look good for photos:

We’re choosing a high-quality hard wood for our benches rather than metal,
which can be hot and uncomfortable. The maintenance cost may be higher,
but we find wood much more welcoming and in keeping with the aesthetic
of the park.

(Goldenberg 2019)

Similarly, the emphasis on native plants speaks to a desire to focus on the history
and identity of the space and a re-visioning of the role that plants and greenspace
play in it, while keeping the wildness, or unmanicured aspects, in check. It is inter-
esting to note that many of the residents did not grow up in the community and
that those who did, mainly the older Chinese population, were less enthused about
the project at its onset. This might speak to changing expectations about the neigh-
bourhood that was never intended to be residential, as well as the role that a higher
level of socio-economic stability plays in perceptions of wildness and aesthetics for
urban greenspace. It may be that greater stability enables a bit more freedom and
even empowerment to enjoy ‘wilder,” ‘abandoned’ industrial relics without feeling
that one is also at risk of becoming similarly neglected. While the neighbourhood
currently has enough vacant lots not to be as worried about gentrification, it will be
interesting to see how this changes with changing demographics and investment.

Case study: Chicago’s The 606
Background

Chicago’s The 606, which opened in June 2015, has both similarities and differences
with Philadelphia’s Rail Park. The highly popular 2.7-mile elevated trail runs between
the streets of Ashland and Ridgeland and connects the neighbourhoods of Logan
Square, Humboldt Park, Wicker Park, and Bucktown (The Trust For Public Land
n.d.-b). It has become a popular bike and walking route, having hit over 1 million
users on the west end, and 2 million on the east end by the fall of 2016, only a year
after opening (Gobster 2019). Design features include public art, a landscape
designed to feel like a series of ‘rooms’ from end to end (Simone 2016), and four
newly acquired, upgraded, or expanded parks adjacent to the trail meant to increase
greenspace and provide access. Two new grade level (or on-the-ground) access parks
are also anticipated in the future (Simone 2016) (see Figures 4.7 and 4.8).
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Figure 4.7 606: Trail, showing active transportation.

Source: US Forest Service.

Figure 4.8 606: Trail, showing plant selection.

Source: US Forest Service.
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Impetus for development

According to Kathy Dickhut, Deputy Commissioner at the City of Chicago
Department of Planning and Development, the impetus for The 606 came from
Chicago’s City Space Plan that was adopted in 1998. The City Space Plan was a
joint effort between the Chicago Park District, the Forest Preserve District of
Cook County, and Chicago Public Schools that aimed to quantify the amount
of open space per community area (‘community area’ refers to census-block
parcels on which the City collects socio-economic data for planning purposes)
with a goal of two acres of open space per 1,000 residents (Dickhut 2019).
Logan Square and another community area were found to have the least amount
of open space, and much of the open space in Logan Square was passive green-
space in the historic boulevard system (Dickhut 2019). As the community was
already established, there was little to no vacant land to add more greenspace,
but there was the elevated Bloomindale Rail Line at the southern end of it,
which by the 1990s had very little freight traffic (Simone 2016; The Trust For
Public Land n.d.-b).

As in Philadelphia, city officials were aware of the success of the Promenade
Plantée in Paris and knew they “couldn’t really create big parcels of land any-
where so ... were looking for different innovative types of spaces and they saw
... this elevated three-mile long stretch of abandoned rail” (Gobster 2019). The
potential of an elevated rail park line was bolstered through research on the
Promenade Plantée, and in 2004 the City adopted the Logan Square Open Space
Plan which, among other recommendations, suggested the Bloomingdale Rail
Line as an opportunity to provide open space to those communities and help
tulfill the goals of the City Space Plan. The Bloomingdale Rail Line as open space
was also mentioned in the Quality of Life Plans for Logan Square and Humboldt
Park (the neighbourhood at the other end of the line) in 2005 and 2006 (Bicker-
dike Redevelopment Corporation and LISC/Chicago’s New Communities
Program 2005; Logan Square Neighborhood Association and LISC/Chicago’s
New Communities Program 2005). These plans were put together by the Local
Initiatives Support Corporation (LISC), which is part of a nation-wide non-
profit corporation that helps both community-based and for-profit development
organizations transform distressed neighbourhoods into healthy ones and which
also works on the Large Lot program (LISC Chicago n.d.). The recommenda-
tion of the Bloomingdale Rail Line transformation as a way to achieve the open
space goals of numerous City planning documents helps to explain the constant
support from the City for residential groups who advocated for the trail for over
a decade (Simone 2016).



RECLAIMING THE CITY 177

Implementation

Like the Rail Park’s, the eventual success of The 6062 trail is due to a combination
of top-down, governmental support, as well as ongoing community activism and
the support of non-profit partners. Around the same time the Logan Square Open
Space Plan was being put together, a local non-profit advocacy group called Friends
of the Bloomingdale Trail was launched, with leadership from Ben Helphand, who
also runs NeighborSpace. It was this group that built initial support for the vision
and helped to maintain momentum during the economic downturn (Helphand
and Lawson 2011; Friends of the Bloomingdale Trail n.d.), worked with elected
officials and residents, and eventually recommended that a key non-profit partner
— the Trust for Public Land (TPL) — be engaged in the project to help manage its
development and assist with fundraising (Simone 2016). This combination of part-
ners, including key roles for the Chicago Park District and the City of Chicago
(with numerous agencies involved), as well as initial collaboration and funding that
came from federal CMAQ_(Congestion Mitigation and Air Quality) funds helped
to shape the design goals and type of community engagement for the project in
ways that differ from Philadelphia’s Rail Park (Gobster 2019).

Funding and goals

Since the initial funding for some of the preliminary design and engineering and
final construction for the project came from CMAQ), a key requirement of the
project was that it be used at least partly as an active transportation corridor, and in
particular for bicycles (Gobster 2019). This focus on active transportation has
helped to shape the overall design goals of the project, which have needed to
address things like on and off ramp access and bike-friendly surfaces in order to
support active transportation, versus the more lush, manicured, passive-recreation
style of the High Line (Simone 2016): “We had to temper expectations that it
wasn’t going to be as highly manicured and pristine let’s say as the High Line....
The 606 was always meant to be more recreational” (Simone 2016). And while the
project needed to address stormwater management and the urban heat island
effect, as well as the overall goal of re-use of existing materials, ecological goals

were not as high a priority in the design process (Thompson 2015; Simone 2016).

The role of research

'The role of active transportation also shaped the kind of research commissioned for
the project. The Trust for Public Land (TPL) came to the USDA Forest Service

research branch in Evanston, and in particular Paul Gobster, who has a long
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history of working on the social dimensions of urban greenspace, and asked them
to assess the benefits of The 606. In contrast to the goals of the Large Lot program,
initial research goals for The 606 focused primarily on understanding how many
people were using the trail, and also whether residents from the less wealthy and
largely Hispanic Humboldt Park western end of the trail use it as much as resi-
dents from the more hip, wealthy neighbourhoods of Wicker Park and Bucktown
(Gobster 2019). 'The strong partnership with key City of Chicago agencies and the
Chicago Park District also helped to acquire or upgrade the adjacent parks to the
trail. As such, The 606 was considered a signature project for Mayor Emanuel’s
goal to create 800 new acres of park, recreation areas, and greenspaces discussed

above (The 606 n.d.; The Trust For Public Land n.d.-b).

'The role of community partners

The selection of the TPL as an “honest broker ... that could be the intermediary
between government and the average citizen” (Simone 2016) to be the public face
of the project also influenced the design goals and community engagement com-
ponent of the project, and here The 606 aligns more closely with the goals of the
Rail Park. For example, the TPL had far more time to devote to community out-
reach than overburdened city and park district staff, and its intermediary role
allowed for more public trust and engagement than traditional community hall
meetings (Simone 2016):

We were able to build up trust in the community in a way that I think gov-
ernment ... just doesn’t have that kind of track record that they build up a
lot of trust in the community ... people don’t feel like they are going to get
what they need.

(Simone 2016)

This extensive process helped to allay existing resident concerns about privacy (since
the trail abuts numerous private residences) through installing varied railing heights,
and it helped generate the idea that the trail could be a “living work of art” (Simone
2016). As in the case of the Rail Park, an artist was a key part of the design team, but
it was through extensive public engagement that the idea that the trail could be an
active community art space arose: “(It was a) desire from the community that there be
opportunity for art on the trail as well as along the wall of the embankment and in
the access park” (Simone 2016). A planned ‘Community Curators’ is being under-
taken by TPL to train and hire residents in the community to be curators of tempo-
rary installations on the trail and to further take ownership of the trail (Simone 2016).
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With 80,000 people living within walking distance to The 606, and one acquired park
serving 4,000 children under the age of 12 alone, the involvement of TPL also fulfills
the mandates of both TPL and the City; TPL’s mandate is to make sure that
everyone in America (some 80-85 percent of the population) live within a 10-minute
walk of a park (Simone 2016). The 606 work also supports their Climate-Smart
Cities initiative Connect goal to connect transportation, health, and community

through greenspaces (Gobster 2019; The Trust For Public Land n.d.-a).

Discussion

While it is too soon to predict long-term outcomes of The 606, initial findings from
the USDA Forest Service and partners suggest that The 606 is highly used, with an
average daily traffic of 3,550-4,000 users (and on peak days upwards of 10,000)
(Gobster, Sachdeva et al. 2017; Lindsey, Qi et al. 2019). As the TPL coordinator for
the project, Jamie Simone, commented: “It’s amazing to see, particularly in the
summer months, all the use and you just wonder ‘where were all these people
before?”” (Simone 2016). The predominance of pedestrians also indicates that while
bike traffic is substantial, many users are taking advantage of the uninterrupted and
traffic-safe trail as an alternative place for walking (Gobster, Sachdeva et al. 2017;
Lindsey, Qi et al. 2019). Anecdotally, there appears to be great diversity both in the
population of users of the trail and in their activities (Simone 2016; Gobster 2019),
but there is higher use on the east end (1.2 million users counted) than on the less
wealthy west end (1 million users counted), even though the population density is
higher there (Lindsey, Qi et al. 2019). This is not surprising given historically lower
usage of parks and active recreation facilities by those from lower socio-economic
areas, often from a lack of access (Powell, Slater et al. 2004; Moore, Diez Roux et al.
2008; Cohen, Han et al. 2012), and may also be a reflection of fears expressed by
residents during community outreach of increased connectivity between the ethni-
cally and economically disparate neighbourhoods (Simone 2016). However, the east
end is closer to major commercial hubs and bike lanes, which may explain some of
the difference, and anecdotally the fairly high level of use, even at the east end, sug-
gests that there was a need for active recreation space away from the street, particu-
larly for Hispanic users. This can be seen in this story told to the researchers:

[A]n Hispanic older woman had said that she wanted to exercise outside
but that is something you don’t do in her culture. But up on the trail it is
almost like you've got leeway there and not only can you dress more athletic-
ally but she went out and bought a whole outfit just to go up there.
(Gobster 2019)
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Interestingly, the disparity seems to be lessened when the temperatures rise, i.e. the
‘trendier’ users tend to drop off but the rate of Hispanic users stays the same
(Gobster 2019).

Ongoing issues

Ongoing issues and areas of research for The 606 include evaluating the impact of
the trail on gentrification and housing prices, as well as the impact on community
cohesiveness and identity (Institute for Housing Studies at DePaul University,
Smith et al. 2016; Harris 2018; Rigolon and Németh 2018). As the design of the
trail occurred during a major recession, there was not much concern at the time
about the large public investment pushing people out due to rising housing prices
(as has happened with the High Line) (Rodkin 2018). Now that the neighbour-
hoods (in particular Wicker Park and Bucktown) have bounced back, this concern
has been raised and reflects the tension between large public investment and the
vulnerability of some residents to gentrification (Simone 2016; Madhani 2017). As
seen throughout the case studies, this is far from a simple case of investment equal-
ing displacement:

When you see a $95 million investment come to your neighbourhood and
you feel like people are being displaced because rents are going up or
because people are buying multiunit buildings and converting them to single
family homes, it’s a lot easier to point to a $95 million investment than to
try and solve a complex story of a neighbourhood undergoing change. These
neighbourhoods were experiencing change and reinvestment years before
the trail opened, but projects were delayed or fell apart due to the recession.
'The timing of The 606 happened to coincide with the resurgence of the real
estate market.

(Simone 2016)

However, the fact remains that in some formerly affordable neighbourhoods,
housing prices have jumped by 48.2 percent with an increasing share of investors and
developers buying them, prompting a proposal by some in Chicago’s city council that
would penalize developers and help fund an affordable housing trust (IMadhani
2017). This concern over gentrification is happening nationally, with even the High
Line proponents admitting that it has primarily benefited tourists and real estate
developers over the black and Latino residents nearby (Friedrich 2017; Madhani
2017), and the resignation from the Atlanta Belt Line board of Ryan Gravel who

wanted more focus on subsidies for affordable housing as another sign (Saval 2016).
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This tension is also seen between existing residents, whom the investment is
aimed to help, and those who move in after the investment. For example, there
was a marked difference between the concerns of the existing residents, who had
lived next to the abandoned rail line and were often concerned about safety and
light criminal activity, and residents who moved to the neighbourhood after the
trail opened, and who viewed the trail as an amenity and wanted to maximize their
access (Simone 2016). This raises interesting questions about expectations of place
from those living in the neighbourhood and their socio-economic status versus
those who view the project from the birds-eye view of city planning and greenspace
acquisition, with no easy answers on either side. While the transformation of aban-
doned industrial relics into public greenspace amenities can connect neighbour-
hoods and provide the health and well-being benefits associated with access to
nature, they have also been critiqued as “exud(ing) the priorities of a new Gilded
Age, even as they cover up the eyesores of the old one” (Saval 2016). Initial results
from research on the Large Lots program has confirmed this, finding that in some
cases urban greening follows gentrification, with higher numbers of white and edu-
cated property owners buying the lots, and a higher chance of lots being bought
close to downtown (Gobster, Stewart et al. 2018). However, while it is too early to
tell the impact of ongoing arts and event programming, as well as of the inclusion
of The 606 in the City’s larger environmental and park goals, the arts aspect of the
trail is promising given the input the community had on the design and program-
ming of the space.

Small-scale urban greening, interstitial, and post-industrial space: reflections and

moving forward

What do these case studies tell us about how cities in North America are approach-
ing small-scale urban greening? How do they differ from traditional urban green-
ing programs? What do they tell us about shifting ideas on public space, health
and well-being, sustainability, and approaches to equity? How do they align with
current research, and how do they differ> And lastly, does the use of current
research impact their design and implementation? In reviewing these case studies,
the following insights stand out that may be instructive for other cities and
researchers.

The case studies represent current approaches to a pernicious problem in many
cities: the boom and bust cycles of capitalism and technology, along with racism
and disinvestment, have left an uneven trail of development and high-quality
public greenspaces. This is not new; the City Beautiful movement at the turn of
the last century also recognized the need for better urban public space in the form
of high-quality parks, and gave birth to great parks like Central Park (Central Park
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Conservancy n.d.), Chicago’s lakeshore park system (Chicago Park District n.d.),
and Philadelphia’s Fairmont park (The Fairmount Park Conservancy n.d.). What
is new is the creative use of pilots, interstitial spaces, and widespread community
engagement and collaboration to bypass traditional funding and bureaucratic
hurdles in establishing greenspaces.

Using tactics similar to those used by proponents of active transportation and com-
plete streets, both the Large Lot and LandCare programs started as pilots, the success
of which enabled expansion of the program as seen in Chicago (WLS-TV Chicago
2016), or the development of a larger, more comprehensive program, as seen in Phila-
delphia. While the infrastructure investment required to safely develop The 606 and
the Rail Park made them unsuitable as pilots per se, the elevated parks used the
success of the High Line and the Promenade Plantée to support their proposal as
both feasible and providing multiple economic, social, and community benefits. Fur-
thermore, the use of artists in both elevated parks, strong community involvement
through an intermediary organization, and even the pop-up beer gardens for the
Viaduct, demonstrate the tactical urbanism approach applied to the projects even
when their scale is somewhat large. This bottom-up approach reflects the recognition
by these cities that citing academic research without community investment and stew-
ardship of the projects is unlikely to lead to a successful outcome, particularly in the
disadvantaged neighbourhoods the projects are meant to serve. This may also reflect a
recognition that greenspace involves living plants that have an element of wildness
and agency on their own, and which require ongoing maintenance to continue their
support of the initial vision of the designer.

In a similar vein, though the cumulative scale of the projects is quite large, the
approach by city officials and community partners to finding vacant, underused, or
corridor spaces in which to add local greenspace reflects a shift in thinking from the
City Beautiful movement and the influence of the ecological park model — and it’s
use of ‘green’ or habitat corridors — of the late 1990s (Sinha 2014) to something new.
'This new approach aligns with the vision of landscape urbanists, who see industrial
relics as opportunities for the integration of landscape and urban life. It also chal-
lenges our ideas of cities with their traditional separation of ‘green’ or ‘nature’ areas
and densely built urban infrastructure (Heynen, Kaika et al. 2006; Kaika 2006; Soga
and Gaston 2016): “Monuments to ways of life and work that we no longer require
are being converted, one by one, into promenades and playgrounds, changing what
we think cities are for and how they ought to be used” (Saval 2016).

Greenspace for whom?

How exactly these public spaces should be used, and by whom, is at the core of the
second difference from previous urban greening movements. In this new iteration,
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there is the explicit linking of greenspace, health, and equity, and the selective use
of research collaborations to evaluate and justify the continued funding and pos-
sible expansion of these projects or programs. There seems to be widespread con-
sensus among policy makers in these cities that access to greenspace is a public
good, and that this public good is not equitably accessible to all of their residents
(PennPraxis 2010; City of Philadelphia 2011). However, there is some discrepancy
as to what constitutes a public good in terms of greenspace, aesthetics, and design.
In Philadelphia, greenspace as a public good varies depending on the type of
urban greening, particularly between vacant land cleaning and greening or upgrad-
ing, and the creation of new post-industrial parks like the Rail Park. For the ori-
ginal Land Care program, greenspace is a public good if it conveys messages of
care, cleanliness, and order; ‘wild’ or disorderly nature is threatening and represents
“blight and unwanted activities,” poor economic performance, and distressed
neighbourhoods (Wang, Tan et al. 2014). Research done in collaboration with the
City (and used to justify the program) supports this view of greenspace as a public
good: it has been for the most part large-scale, quantitative, and generalizable. The
work of Charlie Branas and colleagues at the University of Pennsylvania in par-
ticular has shown reductions in violent crime (gun assaults) and vandalism (though
less common), reduced stress, and more exercise in sections of the city that have
benefited from the LandCare program (Branas, Cheney et al. 2011; Kreeger 2011;
Branas, South et al. 2018; South, Hohl et al. 2018; Moyer, MacDonald et al.
2019). This supports related research showing that minor improvements to vacant
properties in Philadelphia (specifically a program to install new windows and doors
in abandoned buildings) has also resulted in reductions city-wide for overall crimes,
total assaults, gun assaults, and nuisance crimes (Kondo, Keene et al. 2015), and
fits in well with arguments by the City on their high costs to deal with so-called
blighted lots (Ortega 2019). For the Green2015 program, greenspace is a public
health and ecological good, providing public health amenities such as reduced
stress, opportunities for physical activity, and reduced vulnerability to extreme
environmental conditions such as flooding and extreme heat. It also explicitly pro-
vides environmental benefits (or ecological services), in the form of stormwater
mitigation through green infrastructure. Other public health benefits, such as
restoration, which are beginning to be used as justification for increased access to
nature in cities (often as a ‘Nature prescription’) are not as promoted (Carpenter
2013; Root 2017; Klass 2018; Kallen n.d.), possibly due to time and budgetary
constraints on the design of these spaces, though they are recognized by the City.
For the Rail Park, greenspace is a public good if it reflects the industrial, ‘gritty’
history of the neighbourhood, is well-maintained and manicured, and isn’t too
‘designery,’ or not reflective of the ethos and culture of the neighbourhood. In both
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of these cases, greenspace ‘improvement’ is also a key component of economic revi-
talization and development (Goldenberg 2019).

For Chicago, the public good benefits from urban greenspace are similar for the
Large Lot program and Philadelphia’s LandCare program, both of which focus on the
social benefits of ‘cleaned and greened’ vacant lots and reversing some of the negative
social and economic effects of blight. Though Chicago has stormwater programs,
namely their Sustainability Matrix, which has helped create over 500 green roofs, and
their Green Alley program (City of Chicago and Chicago Department of Transporta-
tion n.d.), the focus for the Large Lot program is mainly social and economic — in
other words, the aim is empowering vulnerable communities to improve their neigh-
bourhood in ways that they feel are appropriate (within a menu of options set by the
city) (LISC Chicago and Latentdesign 2015), rather than prescriptive environmental
or restoration goals. Like the vacant land programs in Philadelphia, ‘improved’ vacant
lots often mean signs of order (such as neat lawns) and fences, and resident improve-
ments reflect this ‘neat’ aesthetic. For The 606, the public benefits focused mainly on
providing equitable access to greenspace for areas that did not have much per capita,
and on health benefits such as increased opportunities for active transportation, which
provided much of the initial funding (Gobster 2019). Like the Green2015 program
and the Rail Park, the benefits of The 606 are also strongly linked to increased con-
nectivity to existing parks or amenities (such as the waterfront), and thus closely asso-
ciated with current urban planning goals around connectivity, access, and high-quality
public space (Sustainability Council 2015a).

Despite the variations on what counts as a public good, particularly around aes-
thetics and social metrics, the case studies above all emphasize the central role that
equity, economic stabilization, and health play in their promotion and justification.
'Thus while urban greenspace has generally been recognized as a public good in the
form of parks, explicitly calling out the /ack of high-quality greenspace through the
perspective of public health and equity, and using data on crime, stress, and
neighbourhood-level disempowerment and poverty to back it up, shows the
increasing influence of a socio-ecological approach to public health and its connec-
tion to urban greenspace, as well as the need to include environmental justice in
urban greening discourse and policy. The socio-ecological approach, as will be seen
below, is in itself a blend of academic research and on-the-ground experience and
testing of the efficacy of public health interventions (County Health Rankings
2011; Robert Wood Johnson Foundation n.d.).

'The socio-ecological approach to public greenspace

The socio-ecological approach (sometimes called eco-epidemiology (Susser and
Susser 1996)) to health recognizes that only a small fraction of an individual’s
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health status comes from genetic factors, and that two-thirds are from community-
level factors — or social determinants of health — such as neighbourhood quality
and amenities, social support, and easy access to opportunities to be physically
active and make healthy food choices (McGinnis, Williams-Russo et al. 2002).
This is in profound contrast to the biomedical approach that has dominated ideas
of health in the last 50 years. The biomedical approach focuses on individual
behaviour change and often defines health in mechanistic terms and in a context-
and place-neutral manner (Carpenter 2013; Smith and Reid 2018). In contrast,
the socio-ecological approach acknowledges that environmental modification and
programmatic changes at a community level have longer-lasting impacts than
exhortations for individual change, particularly for vulnerable populations, and are
now commonly the backbone of many regional public health assessments (County
Health Rankings 2011; McCullough and Leider 2017). This approach has been
seen most commonly in public health work on physical activity such as the Surgeon
General's Call to Action for Walkability (U. S. Department of Health and Human
Services 2015) or New York City’s Active Design Guidelines (City of New York
2010). These policy documents acknowledge the role the built environment plays
in levels of physical activity, marking a significant departure from previous recom-
mendations to simply exercise more regardless of barriers to doing so (Frumkin
2003; Williams 2007; Kidrmeniemi, Lankila et al. 2018). Similar to the paradigm-
shifting work recognizing the impact of car-oriented development on walkability
and physical activity by Howard Frumkin and colleagues (Frumkin, Frank et al.
2004), this recognition of the role of the nafural urban environment in health
status seems to be legitimizing long-standing work from many environmental psy-
chologists (see Chapter 1) — formerly dismissed by some as ‘subjective’ and there-
fore not ‘real science’ — on the health and well-being benefits of access to
greenspace, which for many years was considered ‘nice to have’ but was often cut in
times of budgetary constraint.

Research to implementation: real-world implications

How this research is used, however, directly influences on-the-ground implementa-
tion of small-scale or interstitial urban greening projects. For example, the real-world
policy impacts of adopting a socio-ecological approach to urban greenspace initiatives
can be seen in three key ways in Chicago and Philadelphia. First, the approach expli-
citly acknowledges that urban greenspace is both ecological and social (Rupprecht
and Byrne 2014; Wang, Tan et al. 2014; Simpson and Bagelman 2018; Kolinjivadi,
Van Hecken et al. 2019), a recognition that seems to have particular traction in their
policy work on vacant and post-industrial land. Adopting this approach means that
any initiatives to address existing or new urban greenspace need to acknowledge the
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consistent relationship found by researchers between perceived disorder and perceived
risk of crime (Wang, Tan et al. 2014; Troy, Nunery et al. 2016). In this frame, green-
space is part of a complex system at both a neighbourhood and city scale that includes
social components and issues of access, connectivity, economic stability, and sense of
place, which often take primacy over ecological goals. This prioritization can be seen
directly in the preferences of Large Lot owners who actually removed vegetation that
is normally associated with increased property values and psychological restoration,
such as large trees, or paving over greenspace in an effort to create a clean, neat, and
well-ordered space in the midst of vacancy, uncertainty, and safety concerns. Under-
standing that aesthetic perceptions of urban greenspace are influenced by social ties,
context, and values is in contrast to much dominant research in environmental psych-
ology and in the Nature Rx movement which still often views nature in a somewhat
reductionist, neutral manner —i.e. the impact on individual health and well-being can
be measured by reducing nature (and the individual’s values and socio-economic
status) to a mechanistic relationship of exposure and reaction (Carpenter 2013).

Second, the socio-ecological approach can be seen in the explicit recognition by
cities that providing urban greenspace in areas that lack them — i.e. providing
environmental changes — can have positive impacts on health and well-being. For
The 606 this was seen through increased physical activity rates, particularly for vul-
nerable populations, while for the Rail Park this was seen through increased social
interactions and community cohesion. Lastly, Philadelphia’s use of census-level
statistical data on crime and greenspace supports their continued budgetary and
policy backing for greenspace initiatives such as LandCare, while enabling more
ambitious types of green initiatives to be implemented, such as Green2015 and
ReBuild. 'The influence of the research on crime and greening from Philadelphia’s
LandCare program (among others) can also be seen in the City of Chicago’s
request for research over time studying the possible positive social benefits of the
Large Lot program, while the influence of the socio-ecological approach as evid-
ence can be seen in TPL’s request for data on increased rates of physical activity
from The 606. This shift towards a more nuanced understanding of the impact and
benefits of urban greenspace bodes well for the negotiation of the conflicts that are
arising from their implementation.

Research and the real-world: opportunities for collaboration and change

How does the use of research outlined above relate to current debates around access to
nature, health, well-being, and sense of place? Where does it complement current
work, and where is it challenged? What can we learn from both about how new types

of urban greening are supporting these goals or have room for improvement?



RECLAIMING THE CITY 187

Complementary work

Some academic work has used the socio-ecological approach to support urban
greening initiatives such as the ones outlined above, but much of this research is
not yet widely known or adopted in policy circles. For example, new but promising
work by Viniece Jennings and colleagues attempts to flesh out the social side of
ecosystem services (often called Cultural Ecosystem Services) (Millennial Eco-
system Assessment 2003) and link them to equity and social determinants of
health (Jennings, Larson et al. 2016). They argue that ecosystem services are
nature-based health amenities, and that while traditionally undervalued in eco-
system services calculations, these ‘amenities’ are the next frontier in environmental
justice and public health. They argue this is particularly important around uneven
access and distribution to urban nature, and that this needs to be better integrated
into policy and economic calculations. Their approach is compelling because they
explicitly link traditional social determinants of health categories such as educa-
tion, economic stability, neighbourhood context, and health care with the equi-
valent research on the health benefits of access to nature. For example, they link
the idea of spending time in nature (or the Nature Rx mentioned in the Introduc-
tion and Chapter 1) with preventative medicine, improved academic and cognitive
performance from time in nature with education, and the stress-buffering and
social cohesion promotion of nature with social and community determinants of
health (Jennings, Larson et al. 2016).

Other researchers have used theories of collective efficacy to explain why ‘clean-
ing and greening,’ such as the Large Lot and LandCare programs, can positively
impact communities without being locked into the environmental determinism
popular in the 1940s in North America (Judkins, Smith et al. 2008; Wang, Tan et
al. 2014; Krusky, Heinze et al. 2015). This type of research looks at how the break-
down of community bonds, accountability, and cohesion, as seen in areas with sys-
tematic poverty and unemployment, are influenced by perceived blight, disorder,
and lack of care in urban greenspace. They argue that positive examples of care and
aesthetic norms of surveillance, seen for example in community gardens or
‘improved’ vacant lots, help reduce crime and stress through improved collective
efficacy and cues to care that signify surveillance and thus deter criminal activity
(Wang, Tan et al. 2014; Krusky, Heinze et al. 2015; Troy, Nunery et al. 2016;
Branas, South et al. 2018). While differing slightly from older work on the buffer-
ing effects of greenspace on stress and anti-social activity from Chicago’s now-torn
down public housing complexes (Kuo, Bacaicoa et al. 1998; Kuo and Sullivan
2001; Sullivan, Kuo et al. 2004), there are some indications that this explanatory
hypothesis is gaining more traction in both academic work (Ward Thompson, Roe

et al. 2012; Honold, Lakes et al. 2016; Hazer, Formica et al. 2018) and policy
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(PennPraxis 2010). Framing small-scale urban greening as stress-buffering also
parallels new work in environmental epigenetics that has shown how persistent
environmental stressors can impact the expression of phenotypes for generations,
influencing the ability to cope with stress, make decisions, delay gratification, and
even process body fat (Crews, Gillette et al. 2012; Guthman and Mansfield 2013;
Zucchi, Yao et al. 2013; Lecoutre, Petrus et al. 2018). While such research is not
yet common, some researchers are arguing that the impacts of this so-called ‘toxic
stress’ associated with systemic poverty (and often accompanied by a lack of quality
nearby greenspace) may be mitigated by access to good-quality, SSUG projects and
that this may help to explain the reduction in crime and anti-social behaviour in
greened areas (Little 2015; Little and Derr 2018).

The implications of this research around community cohesion and environ-
mental epigenetics are profound. First, they support research showing that
stressed-out people tend to seek out nature more often than non-stressed-out
people (Stigsdotter and Grahn 2011; Colley, Brown et al. 2017). They also support
research on the benefits of access to nature generally: improvements in heart rate
variability, the enhancement of mood, reduction in stress, increased self-regulation
(Beute and de Kort 2014; Ewert and Chang 2018; Li, Deal et al. 2018; Twohig-
Bennett and Jones 2018), residential attachment and satisfaction (Hofmann,
Westermann et al. 2012; Knez, Ode Sang et al. 2018; Stewart, Gobster et al.
2019), improved health outcomes (Kondo, Fluehr et al. 2018; Twohig-Bennett
and Jones 2018), and levels of physical activity from nearby nature (Korpela,
Borodulin et al. 2014; Wolf and Wohlfart 2014; Kondo, Fluehr et al. 2018). These
positive benefits of access to nature have been long known but not always sup-
ported by policy, especially in the context of tough budgetary decisions. Second, it
supports the more traditional idea of nearby urban parks as important for health
and social outcomes and the importance of paying attention to the way the body
engages in landscape (Cranz 1982; Heft 2010; Cranz, Lindsay et al. 2014; Sinha
2014) - in other words, the research supports the recognition that merely viewing
nature passively does not encompass the full interactive lived experience of most
urbanites, particularly those whose embodied experience is one of regular vulner-
ability and threat. This focus on nearby experiences of nature and day-to-day life —
seen most clearly in the goals of the new elevated parks such as The 606 and the
Rail Park — contrasts with the traditional focus in environmental circles on scenic,
un-touched nature preserved outside the city (Foster 2000; Saito 2002; Davison
2008) versus local, interstitial greenspace. Lastly, while not dismissing the valid
concerns of those displaced by investment in public greenspace (see below), this
type of research might provide more evidence for the need for good-quality
greenspace, particularly for those most vulnerable to displacement, especially when
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combined with research showing increased concentration and fascination with
greenspace that has better biodiversity and is designed to invite fascination (Loder
2014; Carrus, Scopelliti et al. 2015; Schebella, Weber et al. 2019).

Research that questions current categories and assumptions: what we can learn

from it

While the research above aims to generally support urban greening, other newer
work challenges the benefits of these small-scale urban greening projects by point-
ing out the dangers of exclusion, gentrification, and unequal power dynamics they
argue are inherent in the design and execution of the projects (Byrne and Wolch
2009; Byrne 2012; Immergluck and Balan 2018; Rigolon and Németh 2018;
Simpson and Bagelman 2018). These researchers also examine urban greening as
an issue linked to environmental justice but use the lenses of political ecology and
community-based natural resources management (CBRM) to examine how com-
munities — and certain groups within these communities — become marginalized
and excluded from decisions that impact them, how governance occurs with or
without them, and how local knowledge can empower communities (Pearsall 2010;
Campbell and Gabriel 2016; Immergluck and Balan 2018; Rigolon and Németh
2018; Loftus 2019). Of particular importance for SSUG projects are the ideas of
Wolch et al. (Wolch, Byrne et al. 2014) and Curran and Hamilton (Curran and
Hamilton 2012) who argue that because efforts to provide more greenspace to
marginalized communities often end up either unused due to exclusionary prac-
tices, or pushing out through gentrification the very people they were supposed to
help, that SSUG projects should aim for just green enough’ as a design goal .

'This approach argues that remediation of polluted areas to reduce risks to health,
rather than health-promotion through restorative, aesthetically pleasing environ-
ments (Curran and Hamilton 2012), should be the design goal of these projects.
Curran and Hamilton use the example of Newtown Creek in Brooklyn, New York
as a case study of how locals rejected a LEED, green, ‘upscale’ vision for urban
greening and instead wanted a less-pretty basic version that respected and reflected
the industrial nature of the area, while Wolch et al. cited a Toronto case study
where locals wanted productive urban agriculture rather than more ecological
‘wilding.” 'This research approach reflects tensions between the post-industrial
spaces and communities that need high-quality small-scale urban greening the
most, and economic and cultural forces that can work to exclude them from the
very spaces they need. Certainly the design goals of the Rail Park in Philadelphia
reflect this concern — even the newer loft residents and artists did not want some-
thing that was too ‘designer-y’ and which would make them feel excluded from
their own space, while the older Chinese population wanted low and mid-range
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housing instead of the park and have agreed to not oppose it, but are not
promoting it, either (Goldenberg 2019).

'This recognition of the complex social and economic factors that influence per-
ceptions and use of urban greenspace is a direct critique of some of the Nature Rx
and environmental psychology research that has been the most influential in muni-
cipal policy. While the evidence is solid that contact with nature generally has a
positive impact on human health and well-being, nature is not a magic bullet that
is immune to social barriers, context, or values (Carpenter 2013), a fact seen in the
relatively low use of the High Line by low-income and minority residents even
though they are within walking distance of the trail (Bliss 2017), or the paving
over or cutting down of mature trees in the Large Lots program. Understanding the
embodied experience of place — whether this is pleasant and safe or, in the context
of many disadvantaged communities, stigmatized, unwelcoming, and unsafe
(Byrne 2012; Boyd, White et al. 2018; Romolini, Ryan et al. 2019) — requires a
more nuanced and place-based perspective that is often not captured in the
psychometric research that is the most influential in municipal policy (Eyles and
Williams 2008; Manzo 2008; Relph 2008; Cox, Shanahan et al. 2018). If cities
wish to directly address some of the conflicts that are arising out of their urban
greenspace investments, or find ways to blend ecological, health, and well-being
benefits with social and economic stability goals, including interdisciplinary
research that uses a social constructionist or phenomenological approach, which
may include work from environmental epigenetics, may help to fill in these gaps.

However, some researchers, while sympathetic to the concerns of equity and
exclusion, have argued that lowering the standards for small-scale urban greenspace
for marginalized communities — i.e. by doing the ‘minimum’ instead of well-
designed greenspace — only serves to further marginalize them; in other words they
don’t get to have the high-quality, restorative spaces that they needed in the first
place (Gobster 2019). As seen in Chapter 3, urbanites can be sensitive to the
amount of effort put into urban greening, and less effort indicates a lack of care,
something that these communities already feel. This pitting of poverty and basic
needs over health promotion and restoration has shadowed ‘green’ work for years
in both the built and natural urban environments. In other words, it creates a false
dichotomy between either food and jobs or nice amenities like greenspace, when
creative thinking, such as that seen with the Chicago Resilient Corridors project, can
combine both. While there are real problems with equity and exclusion, this can
sometimes slip into a ‘poor people don’t deserve or appreciate nice things’ rhetoric,
no matter how well-meaning (Loder 2014; Florida 2019; Hamilton and Curran
2019), with serious implications for health and well-being. In addition to the
potential to mediate toxic stress through greenspace, as seen throughout this book,
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there is plenty of evidence that access to nature can help with mood regulation,
recovery from stress, and self-control, all issues strongly felt amongst vulnerable
populations — in other words, they need high-quality greenspace the most. Lastly,
the privileging of social benefits over ecological benefits can put residents’ health at
risk through a lack of knowledge about the risks that some of these vacant and
post-industrial lots can have on public health — such as contaminated soil and
impacts on water quality (Wang, Tan et al. 2014).

Lastly, not all researchers view marginal, vacant, and post-industrial land as
purely negative, or ‘dead’” land waiting for economic investment, and they question
who benefits from the ‘cleaned and greened’ spaces, and who is left out. The rise of
interest and action around non-traditional urban greenspaces in urban policy has
thus also spurred interest from researchers around these spaces (Kamvasinou 2011,
American Planning Association 2015; Kim 2016; Gobster, Stewart et al. 2017
Rodriguez 2019). As discussed above, while some researchers have worked closely
with city officials to measure positive and negative social, economic, and environ-
mental outcomes of action or inaction around these spaces, many have chosen a
different approach, looking instead at the history and valuation of marginal spaces
and vacant land, the role of aesthetics, and how these spaces are used and by whom
(Jorgensen and Tylecote 2007; Rupprecht and Byrne 2014). Insights from these
ways of looking at vacant, post-industrial, and interstitial urban land can both chal-
lenge and support the current design of SSUG projects meant to promote ecolo-
gical and human health goals.

Central to this academic work is the evaluation and historical understanding of
what we mean by marginal or vacant land (Jorgensen and Tylecote 2007; Rup-
precht and Byrne 2014). In a manner that aligns with the critiques of wilderness
examined in Chapter 1, researchers have begun to unpack the assumption that
‘vacant’ or ‘marginal’ land is vacant at all, or that it does not play an integral role in
the modern city. Focusing more on land that is in the margins of the city versus
vacant lots from disinvestment, these researchers question the view that this mar-
ginal land is a wasteland in between developed and purposeful urban space —
particularly under capitalism’s short cycles of creation and ruin. Instead, these
researchers argue that this land has historically provided many of the same experi-
ences as wilderness: mystery and fear, complexity and the sublime, and spaces of
freedom for those who do not fit easily into established identities and roles — chil-
dren, youth, thieves, prostitutes, the homeless (Tuan 1979; Jorgensen and Tylecote
2007; Edensor, Evans et al. 2012; DeSilvey and Edensor 2013; Vuscan and Feng
2018). In short, these liminal spaces can provide a more readily available experi-
ence of the ‘other’ of nature than wilderness, particularly in spaces long-overgrown
and somewhat wild (Foster 2014).
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In their blend of nature taking over human artifacts and the legacy of economic
and sometimes cultural ruin, marginal spaces can also represent both resistance to the
sometimes overly designed urban planning landscapes of leisure and consumption in
which nothing unpredictable is expected to occur, as well as uncomfortable experi-
ences of fear, death, ruin, and decay (Lefebvre 1991; Edensor, Evans et al. 2012;
DeSilvey and Edensor 2013; Riley, Perry et al. 2018; Vuscan and Feng 2018). For
example, this tension is seen in the desire for the Rail Park not to be too ‘designer-y’
and aimed at tourists. However, while they can provide spaces of freedom and play
for some segments of the population, and children and youth in particular (Edensor,
Evans et al. 2012; Gobster 2012; Heatherington 2012), they can also exacerbate feel-
ings of disempowerment and isolation (Wang, Tan et al. 2014), seen with those
living next to vacant lots. This might be especially true when residents feel already
disempowered and isolated; they desire safety and control, not spaces of freedom and
wildness. Understanding this context may help to explain the aesthetic preferences of
the residents under study in Chicago, whose improvement of the lot often included
reducing otherwise highly valued natural assets like mature trees. It also provides
some context for the landscape urbanism movement that views post-industrial relics
as opportunities, not liabilities, and which seeks to highlight and transform these
relics into monuments for a new way to use and value cities.

Insights and moving forward

What do the case studies above tell us about how cities are approaching urban green-
ing and its impact on health, well-being, and sense of place? How do these case
studies accord with or differ from the academic debates described in Chapter 1?
These case studies reflect an approach to urban greening that recognizes equity
and health are as important as sustainability for cities, and initiatives are most
effective when they blend both goals. The case studies also reflect the reality that
cities are having to be somewhat creative in their implementation — both spatially,
in existing, interstitial spaces — and as a process, using both academic research and
community input to ensure success. This creativity reflects a more tactical urbanist
approach to policy change, as well as the recognition of the role that the built and
natural environments play in public health and community vitality. While the
dominant research being used to justify these projects still comes from more tradi-
tional quantitative work — often from environmental psychology — on-the-ground
tensions around vacant land and gentrification are forcing social values and eco-
nomic considerations into the design and goals of these projects. While some of
these issues are ones of economic displacement and policy, many of them centre on
the values, symbolism, and aesthetics of urban greenspace. What is considered
‘wild,” and where? When is wild an ecological benefit that also improves mental
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health, and when is it a sign of decay, marginalization, and social disorder? What
role do these pockets and corridors of greenspace play in re-imagining the city, and
for whom? What difference does it make that these projects are interwoven into
the fabric of daily life, versus being large park-like expanses in the city?

While there is little evidence that cities are as ready to adopt or use a social con-
structionist or political ecology understanding of nature — which includes cultural
values and power dynamics — as they are statistics from epidemiology or environ-
mental psychology, their recognition of these greened spaces as both social and
ecological, and the need for integrated community engagement to ensure the
success of these projects, reflects a shift towards a more nuanced and adaptive
approach to urban greening. This is good news, given the tensions over gentrifica-
tion from these projects despite the best intentions by those implementing them.
'The inclusion of mixed methods in some of the projects — such as interviews and
tocus groups for the Large Lot program — is promising in that it has the potential
to provide insight into the lived experience of place for those near these urban
greening projects. This is particularly important given evidence that contact with
nature is not a one-off neutral experience, but ongoing, shifting, and place-based.

We saw in Chapter 3 the impact that quiet watching, seasonal change, and bio-
diversity can have on mental health and well-being, creativity, and sense of place.
Drawing from more diverse academic research and perspectives can offer some
insight into why some populations do not use nearby greenspace (Hitchings 2013;
Boyd, White et al. 2018), and how greenspace can be designed to engage diverse
populations with differing values, experiences, and health states (Heynen 2018;
Keith, Larson et al. 2018; Palardy, Boley et al. 2018). This includes place-based
work that starts from the understanding that sense of place is a mixture of social,
historical, economic, and other factors that create both shared and individual
experiences of place (Manzo 2008; Relph 2008; Williams and Patterson 2008). It
also includes urban planning work on community, walkability, and sense of place,
particularly for those in-between spaces and lived experience (Gobster 2001; Kwan
2018; Stewart, Gobster et al. 2019). Thus while ‘clean and green’ nature projects
are clearly beneficial for community stability and investment, assuming that those
are the only benefits to be expected (or aimed for) risks missing opportunities for
nuanced mental and emotional health benefits. Further engaging the neighbouring
community to understand and co-create how biodiversity and industrial history can
influence these spaces is one way to thoughtfully create spaces that address both
social and ecological benefits (Rotherham 2012; Tylecote and Dunnett 2012;
Finewood, Matsler et al. 2019). This is particularly true for vulnerable populations
and transitional areas, given evidence showing the particular needs of the
marginalized, vulnerable, and stressed population for restoration. Lastly,
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understanding the role that biodiversity plays in perceptions of nature in the city,
and how this can impact health and creativity outcomes, can help to create spaces
that are more engaging, inclusive, and health promoting.

Notes

1 In order to respect individual property owner’s privacy results have been aggregated.

2 The 606 is technically a parks and trail network, with the elevated trail line portion formed by The
Bloomingdale Trail, which links four existing and two planned at grade parks. The network together is
The 606 (Helphand 2019; www.the606.0rg/resources/frequently-asked-questions).
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CONCLUSION

Policy lessons and research implicatiom: Connectin g urbanites to
nature and re-thinking urban greenspace

Introduction

'The movement to incorporate greenspace into cities does not seem to be slowing
down. Denver, New York City, and Vancouver have recently approved or are con-
sidering approving green roof legislation (City and County of Denver 2019;
Velazquez 2019), while there are over 18 projects currently being planned or
developed in North America that are inspired by the High Line. These range from
the conversion of elevated highway underpasses to public park, recreation, and
socialization space, seen in Toronto, to a park bridge, seen in Washington, D.C,,
to underground park corridors, seen in Detroit and New York City (Gibson 2017).
This is in addition to the ongoing, and increasingly popular, trend to incorporate
green infrastructure into traditional city planning as a means to address consistent
environmental and economic issues associated with climate change (Philadelphia
Water Department 2011). While many of the reasons for implementation con-
tinue to be environmental, as we have seen from the case studies in the preceding
chapters, there is an increasing convergence between social, public health, eco-
nomic, and environmental drivers for these projects. This chapter examines the
intersection of the case studies and research from two perspectives: the first part
looks at lessons learned for successful SSUG implementation from a policy per-
spective, while the second looks at implications and insights from a research angle

on our understanding of the human relationship to nature as seen through SSUG.

Policy
Many of the SSUG projects fit into the typologies of the case studies in this book:

green infrastructure, elevated greenspace, and vacant lots and post-industrial inter-
stitial spaces. Many of them also fit into trends on Aow SSUG is happening,
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including the use of pilots and community activism to bypass bureaucratic barriers,
sometimes called tactical urbanism or biophilic urban acupuncture (Unt and Bell
2014; Lydon and Garcia 2015; Walker 2015).

Despite the successes outlined previously, we also saw that there remain many
challenges to successful implementation. Both these challenges and successes can
be instructive for other cities wishing to develop and implement SSUG projects.
The rest of this section focuses on the lessons learned from these case studies and
points to ways to move forward for cities wishing to implement SSUG projects.
Each typology (green infrastructure (GI), elevated greenspace, and vacant lots and
post-industrial interstitial spaces) will be reviewed for their conclusions, followed
by challenges and key factors influencing their success.

Review of case study conclusions
Green infrastructure

Green infrastructure (GI) projects are some of the oldest, and most familiar, types
of SSUG. They are also some of the most complicated, since they need to combine
performance metrics that are environmental and engineering-based in addition to
any human benefits. This means that they can be even more complicated to integ-
rate and implement into municipal policy, a difficulty seen in the numerous best-
case practice municipal (City of Toronto 2017) manuals and the more recent
National Association of City Transportation Officials (NACTO) green infrastruc-
ture guide (National Association of City Transportation Officials n.d.). However,
while environmental drivers are often the reason GI projects are started, the case
studies show that alone these drivers are not sufficient to ensure successful imple-
mentation and integration into municipal policy. This is clearly seen in the differ-
ences between Philadelphia and Toronto (see Table 2.1, Chapter 2). While both
cities had environmental drivers for the instigation of their green infrastructure pol-
icies (at least in part), the differing levels of success between the cities in imple-
mentation can be linked to an expansion of the scope of perceived benefits, and the
resultant resources, for GI in each city. Philadelphia’s justification of the benefits
of GI to meet federal clean water regulations included an economic argument that
GI would adequately meet federal requirements for less money than traditional
grey infrastructure (or big pipe approaches), which is a common justification for
GI. However, they also used research on the benefits of improved access to nature,
as well as policy and program precedent from their LandCare program, to argue
that if GI projects were integrated into a larger urban greening and amenity
improvement plan, it would be both cheaper than grey infrastructure and meet
larger city goals of equity, health, and economic revitalization. Because GI was
thus an integral part of multiple programs, it became easier to support GI projects
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with cabinet-level staft and resources and a unique interdepartmental decision-
making process that increased transparency, reduced inefhiciencies, and fostered
collaboration for common goals. Thus while expanded perceived benefits for GI
alone would not have led to the level of success that we see in Philadelphia, when
combined with urban greening program precedent, a history of community
engagement, and top-down political will and integration, it has led to one of the
most successful GI programs in North America.

Toronto is a great example of a much more typical approach to GI in North
America; the main drivers are also environmental, but they have had difficulty
with systematic integration into larger municipal policy and practice. While they
acknowledge social benefits from GI as outlined in their policy documents, the
lack of perceived urgency and integration with Toronto’s larger policies encour-
ages a lukewarm commitment to community outreach and consultation, even
though this has been shown to be a key component of GI implementation
success. Toronto’s consensus governance approach (versus top-down) also makes
it harder to set policy and have it integrated or enforced across departments with
a common mandate; policy set in one department may or may not be supported
by other policies and departments, or adequately supported with staff resources
and time, all of which can fail to address skepticism and concerns from
engineering departments about the efficacy of GI. While this kind of approach
can be successful in the long run (as seen with green roofs), it is often slower and
requires more education and alliances at a municipal level than a top-down
approach. In the case of Toronto the combination of strong advocacy from key
staff and a major flooding event helped to instigate the program, but it is
nowhere near as integrated into the overall policy and program mandate that we
see in Philadelphia and is more of a ‘green layered over grey’ than GI. That said,
Toronto’s long history of community activism, environmental initiatives, and
social justice may help to move GI programs forward, but it might be more of a
bottom-up than top-down approach for a while.

Green roofs

Green roofs are technically part of green infrastructure, but their installation and
design is so unique that they require separate municipal policies and incentives to
encourage them. This makes them an interesting case study for successful SSUG
policies, since they are even more complicated than traditional GI, and thus need
more municipal cooperation and creativity. Toronto and Chicago are particularly
instructive, since despite many similarities in terms of drivers and incentives, and
the same time frame for beginning their work on green roofs, they had uneven
levels of success for green roof implementation for many years. Chicago was the
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North American leader in green roof implementation for a decade, while Toronto
lagged behind, until finally Toronto passed the first green roof by-law mandating
green roofs on certain buildings in 2009. Examining their similarities and differ-
ences is a case study in the importance of leadership structure, effective policies,
and symbolism and education for SSUG implementation (see Table 3.1,
Chapter 3).

Both Chicago and Toronto had similar environmental drivers for their impetus
to pursue and promote green roofs, which is not surprising given their climatic
similarities and adjacency to one of the Great Lakes (Lake Michigan for Chicago,
Lake Ontario for Toronto). However, they also have different governance struc-
tures and key actors that pushed for green roofs, which is a major factor in their
initial differing levels of success. In Chicago the infamous heat wave that killed
over 700 people in 1995 spurred then-Mayor Daley to seek ways to reduce the
UHLI, finally settling on green roofs as a strategy. While Chicago did use tradi-
tional strategies to encourage the uptake of green roofs, their success can be traced
more to a combination of a strong mayoral system, extensive publicity and educa-
tion, and policies and programs that were financially supported and sustainable.
Like other cities, Chicago used incentives, or ‘carrots,’ such as a green roof grant
program, as well as a green roof on their city hall to show municipal support.
However, while Mayor Daley was able to command interdepartmental collabora-
tion on green roofs as a result of Chicago’s strong mayoral system, his use of green
roofs as a key symbolic centrepiece for a larger program of urban revitalization,
investment, and beautification enabled green roofs to become a key component of
his drive to make Chicago ‘the greenest city.” This high-publicity profile for a new
urban greening typology was supported by research evaluating the success of the
program and the environmental benefits (with satellite data and the EPA respec-
tively), as well as partnerships with other public institutions showcasing examples,
demonstration projects, and research around green roofs. The single biggest factor
in their success however was their Green Matrix, part of their Chicago Sustainable
Development Policy, which required private projects seeking public assistance, or
that had proximity to Lake Michigan or the Chicago River, to meet minimum
green building requirements, with green roofs as one of the options. Crucially, the
Green Matrix was simultaneously supported by multiple TIF (tax incremental
financing) districts (the highest in the U.S.). These districts earmarked money spe-
cifically for green development such as green roofs or LEED buildings based on
future projected property value increases (often a way to encourage development in
underserved areas), and could not be used for other municipal projects, thus ensur-
ing a reliable source of income for green roof implementation. While Washington,
D.C. has overtaken Chicago as the U.S. leader in green roof implementation
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(Living Architecture Monitor 2018), Chicago’s leadership on environmental issues,
and green roofs in particular, has cemented their position as a forward-thinking,
progressive city (at least environmentally), versus other Midwestern cities suffering
from de-industrialization.

While Toronto also had issues with UHI and stormwater management, the initial
driver came from a local green roof non-profit that lobbied then-Deputy Mayor
Pantalone to pursue green roofs as a climate change adaptation and mitigation
strategy. Like Chicago, Toronto showed leadership by putting two test plots on their
city hall and partnered with a governmental research agency to study the benefits.
They also had incentive programs to defray the cost of green roofs and encourage
implementation. Unfortunately, the test plots were not well maintained, and Toronto
lacked a cohesive strategy to promote or integrate green roofs into their policy. This,
combined with a consensus-based system, made green roofs limp along for a while,
with small policy changes and funding drawn from different departments (not very
successfully since the costs of green roofs were higher than single-source environ-
mental benefits, such as stormwater relief from Toronto Water). This changed with
the election of a more environmentally minded mayor (Mayor Miller) which, along
with persistent lobbying from a green roof non-profit, resulted in a retrofitted city
hall green roof that was bigger and better. This new green roof was used more effect-
ively in publicity campaigns, and helped to gradually integrate support for green roofs
into municipal policy: first with the strong encouragement (unless not technically
feasible) for green roofs to be considered for all municipal new buildings and roof
replacements, and eventually into the first mandated green roof by-law in North
America. This legislation was supported crucially by two things: the commissioning
of another study on the benefits of green roofs for Toronto in partnership with
Ryerson university; and an adjustment to provincial policy (the City of Toronto Act)
that allowed Toronto to set higher green building standards than the province. Thus
while the consensus method was slower for Toronto, they did manage to eventually
create strong SSUG implementation policy, albeit with the addition of stronger
leadership (both mayoral and in their green roof), legislative change, and the support
of research for ‘new’ urban greening. Unlike their current approach to GI, green roof
policy is fairly well publicized and supported and the green roof legislation has
spurred other cities to consider adopting similar legislation.

Elevated parks and trails

Elevated parks and trails constructed from post-industrial spaces are a newer form
of urban greening and thus, like green roofs, an interesting example of how to suc-
cessfully implement urban greening projects. Though both the Rail Park and The
606 are fairly large projects, their interstitial attributes align them well with the
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typologies outlined in this book of current urban greening trends that require a
different type of visioning and collaboration. And while there are important differ-
ences between the two case studies, their common features are instructive for other
cities wishing to implement similar types of SSUGs (see Table 4.1, Chapter 4).

First, in both cases there was an identified gap or need for additional greenspace
in an urban area where traditional park development was not an option. While the
stronger policy case was in Chicago due to their policy mandate of two acres of
open space per 1,000 residents, the linking of additional greenspace with economic
revitalization in Philadelphia was a key, and equally effective, driver. These slightly
different drivers also framed the funding, design, and goals of the two projects: The
606 was envisioned as an active transportation corridor and designed and funded as
such, while the Rail Park was envisioned as a neighbourhood park with places to
eat lunch, play, and hang out for residents who lacked the traditional porches and
backyards of other Philadelphia neighbourhoods. This enabled the Rail Park to be
envisioned (and funded) as a way to turn an old industrial eyesore into an attractive
amenity that could bring future economic revitalization.

'Third, both projects used a combination of community-driven activism to envi-
sion the project as a community benefit and keep it alive during political and eco-
nomic changes; governmental support; and a third party to manage the design and
outreach, fundraising, and implementation of the projects. This combination of
top-down and bottom-up activism and support, combined with a ‘neutral’ third
party, enabled more flexibility in implementation, attention, and community trust
while having the necessary municipal support.

Fourth, this combination of municipal support, community activism, and third-
party management meant that there was far more community engagement and
outreach for both projects than is typically done for SSUG. This helped with com-
munity support for the projects and modifications as needed to address community
concerns, whether it was privacy for current residents in Chicago who backed onto
'The 606, or wanting the Rail Park not to be too ‘designer-y’ and to involve native
plants and the industrial heritage.

Lastly, the imaginative approach to urban greening seen in the creative re-use of
industrial heritage enabled and fostered an innovative approach to community
engagement and programming. Both projects had artists involved in the process,
whether through the original envisioning or implementation, and both projects
continue to involve the community and artists in ongoing programming. Because
of this combination of vision and community outreach, both projects also engaged
either research institutions or other community organizations with specific exper-
tise to study and promote the projects, a smart move to continue to provide evid-
ence that these kinds of projects work and provide multiple types of evidence.
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And while both projects have faced some limitations, seen most clearly in chal-
lenges around gentrification, their unique collaborative approach to urban greening
provides some important lessons for other cities considering similar projects.

Vacant lots

Vacant lots and the so-called marginal land seen in some American cities — often
the result of de-industrialization, uneven investment, or both — presents an inter-
esting opportunity for re-imagining the city. Both researchers and municipalities
are recognizing that, while technically already ‘greenspace,’ left as they are, vacant
lots can be a liability for both the cities and the communities adjacent to them.
While possibly an unusual approach to case studies on SSUG, they fit well into the
current trends on urban greening, in terms both of scale and of who is driving their
retrofitting. They also directly address issues of equity and gentrification that form
a constant thread throughout the case studies. As in the elevated post-industrial
parks case studies, both Chicago and Philadelphia’s approaches to their vacant lots
have more similarities than differences, and these can provide important insights
for other cities also dealing with vacant lots. Unlike those for green infrastructure,
the drivers in both cities were not environmental but social and economic: neigh-
bourhood stabilization and investment. While this has some overlap with the ele-
vated post-industrial park case studies, the key differences are around what 4ind of
urban nature is considered a public good: in the elevated parks it is a /ack of green-
space, while for the vacant lots it is the #ype of greenspace. From this follows a few
key insights that directly impact the policy and implementation approaches taken
by both cities (see Table 4.1, Chapter 4).

First, the recognition that the type of greenspace matters acknowledges that
urban greenspace is both social and ecological, and that resident perceptions of dis-
investment, lack of care, and neglect have strong negative health and community
stabilization impacts. Here it is the quality of the greenspace that matters, and this
quality is evaluated by perceptions and feedback of the community themselves.
'This requires an engagement with both researchers, who are looking at vacant lots
as a socio-ecological phenomenon (Wang, Tan et al. 2014) and who study the
impacts of ‘cleaning and greening’ vacant lots (Branas, South et al. 2018), and the
community members themselves whose perceptions of disinvestment and neglect
are taken seriously. This approach is quite different than with other SSUG such as
green infrastructure that may acknowledge that community engagement is
important, but may not put community valuations and perceptions of the green-
space at the core of the policy approach.

For example, both Chicago and Philadelphia used community engagement as a
key component of their programs. Whether through training underemployed
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youth, letting the community decide on the design, or, in the case of Chicago,
letting them buy the lot cheaply and ‘improve it’ (as long as they followed some
guidelines), community engagement and empowerment was a central design and
implementation factor rather than an afterthought. This allowed Chicago to
respond positively and effectively to residents’ complaints about the safety and feel
of their neighbourhoods with a creative economic solution, and Philadelphia to
address green infrastructure stormwater issues in neighbourhoods that may not
have responded well to purely ‘environmental’ SSUG, but who welcomed com-
munity designed greenspace.

It also means that more traditional ecological goals in terms of aesthetics, such as
‘wilder’ naturalized lawns, were left aside in favour of community aesthetics, which
sometimes, as in the case of Chicago, meant /ess greenspace or ‘nature.” While this
may not always align with larger policy goals, it does improve the health and well-
being of residents through a more controlled, maintained type of urban greenspace.
Engaging with researchers in both cities to study the health, economic, and social
benefits also helps to justify the program and is a key factor in their success.

Lastly, this means that the policy focus for the benefits of the vacant lot programs
are a risk reduction approach to public health first, and then, if possible, alignment
with larger known benefits of access to nature in cities. This more traditional public
health approach aligns with the risk reduction approach for green infrastructure, but
when combined with community engagement and empowerment creates a type of

hybrid SSUG that walks the line between equity, ecology, and health.

Lessons learned, looking ahead
Challenges

The case studies above reveal some common themes that can be instructive for cities
wishing to implement similar SSUG projects or policies. While the challenges faced
by cities varied depending on whether they were rolling out programs or a single
project, one of the biggest barriers to successtul SSUG implementation is a lack of
coordination and alignment across all the necessary stakeholders and planning struc-
tures. Without alignment, it can be difficult to have different departments work
effectively together versus competing or conflicting with each other; there can be
legislative or bureaucratic barriers — i.e. policies contradict each other; or staff do not
have enough training on how to adapt to new policies. This also makes it difficult for
effective education, training, and the identification of barriers to implementation,
both from a city side (such as a continued engineering approach to social and ecolo-
gical problems), and from a stakeholder or community engagement side (such as dis-
missing or underplaying community concerns). A lack of alighment makes
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coordinated and sustainable maintenance unlikely, as it can get lost in interdepart-
mental shifting of responsibilities, and funding sources can be temporary or subject to
termination if they are not embedded into multiple department budgets and pro-
grams with a clear vision on how the program or policy helps everyone.

Success: key themes

While the single biggest challenge to successful SSUG implementation is a lack of
alignment, there are many positive lessons that can be drawn from the above case
studies that will increase the chance of success. Some of the most common are set
out in Table 5.1.

Table 5.1 Key factors in the challenges and successes for the implementation of SSUG
projects

Key factors in SSUG Theme Examples/outcomes
challenges and successes

Lack of departmental coordination

Legislative/bureaucratic barriers

Lack of staff training

Challenges Lack of alignment Lack of education/training city staff and

stakeholders

Issues with maintenance

Sustainability and funding sources

Align with larger policies

Frame the issue Identify gaps or needs

Role of aesthetics, symbolism, values

Governance structure: top-down or consensus

Governance, funding,

egislation Policies and legislation

Successes Funding

Tactical urbanism

Tactical urbanism, community

outreach, research Integrated stakeholder outreach

Engage with research institutions

Approach to blend key factors of success and

Adaptive planning address barriers
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Frame the issue
Align with larger policies

One of the easiest and first steps to help with successful implementation is to align
the proposed project or program with larger policies, initiatives, or goals for the
city or district. This enables an easy policy justification for the project to begin
with, and sometimes, as seen with The 606 and Toronto’s GI work, helps cities
meet their own stated policies or mandates. If the SSUG project or program helps
to meet more than one policy or initiative this also opens up funding, public—
private partnerships, and other collaborative opportunities. For example, Chicago’s
Resilient Corridors project aligns with larger investment goals, climate change
mitigation and adaptation policy, and fulfills their obligation for action as a Rock-
efeller 100 Resilient Cities recipient.

Identify gaps or needs

In addition to aligning with larger policies or initiatives, identifying gaps or needs
for communities, ideally using well-respected data, can further help to frame the
proposed SSUG as ‘fixing’ or mitigating a current problem and help to identify
where funds should be spent. If certain communities are behind larger stated goals
for the city, then this is an even stronger argument. While this has been somewhat
effective for mitigating environmental risk from climate change, such as reducing
flooding in certain neighbourhoods, as seen above it is even stronger if it also
addresses social, economic, public health, and community benefits. This is particu-
larly true if the community in question has urgent socio-economic needs and may
feel that these are more pressing than purely ‘environmental’ problems. As seen
above the most successful SSUGs used 4o/ environmental and socio-economic
framing of benefits as a key component of their success, even in cities with limited
funds and pressing socio-economic issues.

Be aware of aesthetics, symbolism, and values

While urban greenspace is generally popular, not all greenspace is considered a
public good. Being aware of the social and economic values around different types
of greenspace for specific communities — such as vacant lots versus elevated trails —
can help to ensure more successful adoption and maintenance. On the other hand,
SSUGs can be a highly symbolic and effective way to communicate that the city or
organization is doing something environmental and for the public good, and can be
easier to understand than more complex initiatives such as green buildings or
ordinances. This was seen most clearly with Chicago’s use of green roofs in all their
media campaigns as a symbol of their revitalization of and investment in the city.
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Governance, funding, and legislation
Governance structure

While this is not a requirement, the case studies above show that having top-down
leadership can make it easier and faster to align departments and stakeholders
around SSUG initiatives. This can be particularly eftective at quick response rates
from departments and a creative ‘figure it out’ approach to implementation, rather
than the lengthy negotiation and lack of impetus or urgency to collaborate in a
consensus-based governance structure. Even with a top-down governance struc-
ture, however, champions and key stakeholders are essential to help keep everyone
accountable, to advocate for the initiative, and to ensure that the voices of those at
the bottom and top are heard. This is even more important for consensus-based
governance systems, as without funding and support champions can burn out or
get frustrated at the lack of action. Lastly, if there are trust issues or tensions
between a community and the city, a neutral third party can be an effective medi-
ator in listening to community concerns while advocating for the SSUG.

Policies and legislation

While incentives are an important tool to encourage early adopters, as seen above
they are generally ineffective on their own in ensuring market transformation. The
most successful instances of large-scale transformation and adoption of SSUG
(particularly for programs) have been with legislation that requires some kind of
environmental and/or public benefit feature adoption as part of regular develop-
ment processes, not one-oft projects. This was seen clearly with Chicago’s Green
Matrix, which led to the city being the North American leader in green roof
implementation for a decade, and Toronto’s green roof legislation. ‘Stick’ policies
are even more effective when they align with other initiatives and requirements
that make the ‘green’ choice the financially attractive one, as seen with Philadel-
phia’s GI and stormwater initiatives, or that are supported by legislation or require-
ments at different scales of government, such as state/provincial or federal. Lastly,
identifying and overcoming legislative barriers to the successful implementation of
SSUG through the alignment, or change, of legislation that contradicts the new
policy (seen in Toronto’s COTA to enable more restrictive environmental building
requirements) can remove any legislative barriers to success.

Funding

Funding municipal environmental initiatives is known to be difficult, since the
benefits are often spread across multiple departments (resulting in ambiguity on
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who should pay for it), or are long-term, public benefits that are hard to quantify
and do not fit into the financial budgeting or accounting cycles of municipalities
(Matthews, Lo et al. 2015). Furthermore, grant-funding is often for the acquisi-
tion or implementation of projects, not their ongoing stewardship (Helphand
2019) which can make SSUG projects difficult to maintain. The case studies above
provide some innovative approaches to funding SSUGs to address this issue, with
the common goal of identifying secure, long-term funding sources and strategies
that cannot be shifted when leadership or priorities shift. For projects, this can
come from aligning project goals with larger funding sources or grants, seen in The
606’s goal of encouraging active transportation. For programs, this can come from
finding efficiencies through departmental alignment, innovative funding sources
such as the Sweetened Beverage (SSB) tax in Philadelphia, or collaborative partner-
ships that will take on community engagement, fundraising, and/or training
around maintenance. This last point is essential, since the inclusion of living plants
means that there is more, or at the very least different, maintenance for these pro-
jects than for more traditional infrastructure projects. Sometimes this means shift-
ing funding from other regular maintenance, showing that the maintenance costs
tor the SSUG are lower than conventional projects or programs, or, in many cases,
relying on community engagement and commitment to maintain the project by
ensuring they feel that it is a benefit for their community.

Tactical urbanism, community outreach, and research
Tactical urbanism

The case studies above demonstrate that one of the most effective ways to get
around bureaucratic silo-ing and resistance to new types of urban greening such as
SSUGs is to use pilots or case studies to ‘test out’ the initiatives, often through
community-specific projects. We saw this in Toronto’s approach to GI, and in
Philadelphia and Chicago’s approach to vacant land. This follows work on walka-
bility and complete streets that has used tactical urbanism to get communities (and
municipal departments) used to new urban planning ideas with little upfront
capital investment (Lydon and Garcia 2015). It also allows municipalities to test
out technology and approaches that are community, climate, and infrastructure
specific, and it enables innovation in problem solving with little risk.

Integrated stakeholder outreach

Whether through pilots or as part of a large program, integrated, meaningful
stakeholder outreach was a key component of the success of SSUG in the case
studies. This was most successful when it engaged stakeholders as co-creators, and
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not just in traditional community-feedback meetings where decisions had already
been made. While this was challenging for more infrastructure-oriented depart-
ments that did not have community engagement as part of their traditional bureau-
cratic process, prioritizing community engagement was an essential component of
multiple layers of success: addressing community concerns around gentrification,
ensuring that the design reflected local community needs versus more tourist-
investment-marketing needs (seen with The 606 and the Rail Park), and lastly
ensuring that the projects would get adequate maintenance from the community
when cities did not have the budget for this. As will be seen in the second part of
this chapter, integrated stakeholder outreach is most effective when it also takes
into account community values, beliefs, and needs around the aesthetics and use
options for the SSUG.

Engage with research institutions

A key component of success for the case studies above was the engagement with
research institutions to monitor, evaluate, and communicate the results of the
SSUG projects or programs. Whether in the form of prior research to justify the
current SSUG — as in Philadelphia’s Green 2015 that built off of their LandCare
vacant lot program — or engagement with researchers to monitor and evaluate the
current project — seen with Chicago’s 606 trail — using data to evaluate and validate
the project or program has multiple benefits. It helps to ensure its ongoing success
even with changes in leadership; it helps to educate the public and justify the
project or program; it can align different paradigms and approaches to find syner-
gies between the programs and benefits (seen with aligning public health and
urban greening projects); and it also helps to modify the project or program should
some components not be working as well as intended.

A way forward: learning by doing, adaptive planning

As seen above however, current operational pathways in local and state/provincial
government can make these kinds of actions very difficult to successfully achieve.
This is sometimes called path dependency (Matthews, Lo et al. 2015), where the
established way of doing things can get in the way of successfully addressing
complex, wicked problems such as climate change adaptation and mitigation and
green infrastructure. Other limitations of using traditional planning frameworks to
address complex problems that researchers have identified include: a lack of know-
ledge of ecological systems, frameworks, and tools (Dempsey and Robertson 2012);
poor accounting for long-term environmental and social benefits within the tradi-
tional funding and decision-making cycle (Matthews, Lo et al. 2015); difficulty
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making decisions with multiple unknowns and risks (Grose 2014); a disconnection
between these natural and bureaucratic systems (Olsson, Jerneck et al. 2015) or
between public health measurements and urban greening projects, and not under-
standing or valuing the impact of socio-political influences and power dynamics on
ecological frameworks, SSUG design, implementation, and maintenance (Flint,
Kunze et al. 2013; Jim, Lo et al. 2015). Conversely, ecologists also tend to miss the
long history of socio-cultural and economic change in cities, and their training to
search for certainty and reproducibility of experimentation and universal theories
means that they can find incomplete data and the inclusion of socio-cultural
changing values challenging to integrate into their process and assessment as
experts (Grose 2014).

One promising suggestion to address these barriers from both researchers and
champions is an adaptive planning model. Sometimes also called ‘learning by doing,’
or ‘safe to fail' (Niemeld 2014), this approach to SSUG implementation offers a
potential framework to help get the above success strategies for SSUG imple-
mented. It is particularly promising for integrating two key aspects that can be difhi-
cult to achieve in traditional planning approaches: linking scientific knowledge with
design, and balancing community values, beliefs, and user needs with ecological and
planning imperatives. Key components of this approach include: linking design with
ecological and social needs; co-designing experiments that are transdisciplinary
partnerships; and leaving the pilot or case study open to innovation and creative
solutions (Ahern, Cilliers et al. 2014). Some options to operationalize this include
an initial assessment of how current urban greenspaces will be affected by socio-
demographic, public health, and environmental drivers, such as climate change, and
then the co-development of a plan to manage these (or develop new) spaces for the
co-benefit of communities and biodiversity or ecosystem resilience (Niemeld 2014).
Other options include a more dynamic socio-cultural understanding of resilience
that is based on change, adaptation, equity, and local knowledge (Steiner 2014),
seen with Chicago’s Resilient Corridors pilot, in which resilience includes both
environmental and socio-economic definitions and extensive co-creation and com-
munity involvement with the design process. Central to these options is the need to
be local and context-specific versus universal, and to have a design-thinking
approach of experimentation, innovation, and transdisciplinary collaboration. For
example, the use of ecological data can inform, but not drive, design options by gen-
erating design ideas based on ecologically sound data which are then run through
social, health, and economic local needs. This is currently missing in much of urban
planning — i.e. what is necessary for functioning constructed wetlands, or what are
some concrete options for soil remediation as a starting point for community

engagement (Wang, Tan et al. 2014). This socio-ecological hybrid has been called
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constructed ecologies, or 3rd nature (Unt and Bell 2014), or novel ecosystems, but
what it has in common is a creative, dynamic design approach that allows for minor
failures as a learning tool for adaptive learning that is culturally and ecologically
appropriate. Computer data may be a useful tool to test ecological performance
prior to construction, and possibly for monitoring, when combined with more qual-
itative approaches of community engagement (Grose 2014). Using this adaptive
planning approach is well suited not only to the tactical urbanism and case study
approach that has been so successful in urban planning and some of the case studies
above, but it also provides the shift in thinking that can allow for the other key
components of a successful SSUG implementation to flourish, for ecological, socio-
cultural, and public health reasons.

Research context

Moving forward with small-scale urban greening: lessons learned and new

opportunities

The policy discussion above is helpful in highlighting some of the key drivers and
factors that help enable successful SSUG implementation, and some options for
alternative frameworks that can navigate around common barriers. Stepping back
from policy and implementation, what can we learn from the intersection of case
studies and research on SSUG? What do they tell us about how we value nature in
cities or our experience of urban nature? And how can we use insights from this
knowledge to create SSUGs that optimize urbanites’ health and well-being, sense
of place, and relationship to nature in cities? The discussion below is divided into
sections answering these questions and should be useful to researchers, designers,
and policy makers.

How do we value urban nature as experienced with SSUG projects?

At the core of the case studies and research on SSUG lie questions about a funda-
mental aspect of life in cities — public space: what kind of public space do we want,
what constitutes good quality public space, and, more recently, for whom? While
nature has often, though not always, been part of this discussion, multiple drivers
are bringing urban nature more frequently into this debate and shaping our valu-
ation and experience of urban nature in ways that are different from previous
iterations.

'The benefits of urban parks for recreation and a break from the city (especially
tor those who cannot afford to leave) have been assumed at least since the City
Beautiful movement around the turn of the twentieth century. Recent environ-
mental concerns, however, and in particular the recognition that natural systems
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have an important role to play in urban environments, have brought more atten-
tion to how urban nature can be a valid infrastructure option to address issues like
flooding, water and air quality, and the urban heat island effect. This shift in
valuing urban nature — from a mainly aesthetic experience to a functional element
of infrastructure — has four key impacts that we have seen from the case studies.
First, as part of city infrastructure, SSUG moves from only being valued in larger
park-like leisure settings to becoming part of the urban fabric at multiple scales —
everything from corridors to rooftops to right of ways. This incorporation into the
built fabric of the city has the potential to shift the daily lived experience of place
of urbanites — as seen with the Rail Park giving community greenspace to Center
City residents, or the Chicago City Hall green roof giving nearby office workers
views of a Chicago prairie. Second, given the highly symbolic and memory-laden
aspects of nature (discussed below), adding nature into the city for explicit environ-
mental reasons opens the possibility to link urbanites to the larger hinterland and
make them more aware of abstract environmental issues, for example by linking
street-level rain gardens with stormwater overflow and larger regional watersheds.
Both of these points underscore how urban nature in the form of SSUG can chal-
lenge inherited values that separate ‘nature’ and the city by weaving them together
in unexpected ways.

Third, the possibility that urban nature can positively influence health is also
contributing to the shift in how we value it. While the benefits of urban parks
have been well-known for over a century, the methods chosen by environmental
psychologists and others who have turned generally felt common beliefs into sta-
tistics and numbers have translated well into policy (Kaplan and Kaplan 1989;
Ulrich, Simons et al. 1991; Sullivan, Kuo et al. 2004; Hazer, Formica et al.
2018). Concepts like Nature Rx (Klass 2018; Razani, Morshed et al. 2018;
Cornell Health n.d.), and studies that suggest that only 40 seconds of viewing a
green roof improves concentration (Lee, Williams et al. 2015), are easily under-
stood, reinforce the importance of providing access to nature to urbanites, and
garner media attention (Jaffe 2015; Ballard 2019; Calautti 2019; King 2019).
This interest in cultivating urban nature for public health reasons is seen at a
larger city scale, where access to urban nature is linked to a host of socio-
economic and health benefits in city policies — for example in Philadelphia,
where urban greening in marginalized neighbourhoods has been linked to
reduced levels of violence and poor mental health (Garvin, Cannuscio et al.
2012; Kondo, Fluehr et al. 2018). It has also recently found traction at a build-
ing scale with biophilic design in workplaces and the inclusion of access to
nature in building rating systems like the WELL Building Standard (Inter-
national WELL Building Institute 2018).



CONCLUSION 221

Lastly, while these studies on the benefit of nature have proven popular at both an
individual building and city policy level, issues of equity, gentrification, and uneven
investment in communities has led to the emergence of equity and community
investment as key drivers of how we value SSUG. As we have seen in the case studies,
urban nature and SSUG need to be valued as oz ecological and socio-ecological in
order to be successful. The importance of this dual valuation is evident in the realiza-
tions, for example, that social and economic context shape how communities perceive
the aesthetics and value of SSUG projects — as seen with the Large Lot program in
Chicago; how the design itself needs to be framed in order to benefit those com-
munities versus tourists or non-residents — as seen with the Rail Park in Philadelphia;
and even how a Zack of high-quality greenspace is seen as an issue of equity and com-
munity disinvestment, rather than as a nice-to-have amenity for the wealthy — as seen
with the Green2015 and vacant lot program in Philadelphia and Chicago. As outlined
in Chapter 1, these more recent valuations of urban nature call for the inclusion of
more socio-ecological, political ecology, or social constructionist approaches to under-
standing the relationship between urbanites and nature. They also have shifted the
conversation (addressed below) from restoration and health benefits of urban nature
to community investment and stabilization, as seen in the just green enough’ research

trend and the goals of the vacant lot programs (Wolch, Byrne et al. 2014)

How we experience SSUG: implications for research

The central premise of much of the work that seeks to explore and understand the
human experience of contact with nature is that people benefit from access to it.
And while there is an enormous body of research on more traditional concepts of
nature, such as parks, gardens, and wilderness experiences, there is little on the
newer, more small-scale forms of nature that are integrated into the urban fabric
such as the kind of SSUG explored in this book. As such, it is a delicate balancing
act to evaluate urbanites’ experiences of this newer type of urban nature, such as
green roofs, with the larger body of research on the human relationship to nature
more generally. Drawing conclusions is complicated by the very different
approaches to studying the human relationship to nature as outlined in Chapter 1:
while the utilitarian or psychometric approach has given us a strong and convinc-
ing body of knowledge on the benefits of access to nature for humans, it tends to
miss the power dynamics, collective experience and history of a place, and socio-
economic and cultural factors that can influence urbanites’ perceptions and experi-
ences of SSUG (Williams 2014).

Exacerbating this tension among knowledge paradigms is the absence in many
cases of on-the-ground research on these newer forms of nature: in some cases only
anecdotal and community responses exist, and this kind of data can easily be reduced



222 CONCLUSION

to — and sometimes dismissed as — individual differences of likes and dislikes, particu-
larly when community responses differ from expert perceptions or expectations. These
‘messy’ responses are rarely highlighted as often as tidy quantified results from labora-
tory studies that are often seen as more ‘objectively true’ and policy-ready (Bhattach-
erjee 2012). 'This was seen clearly with the Chicago Restoration controversy
mentioned in Chapter 1 — where so-called ‘ecological’ knowledge was privileged over
community perspectives (Gobster 2000) — and has been highlighted as a problem
with traditional community engagement perspectives with ecological-only drivers
that prioritize expert knowledge over community feedback (Grose 2014). Further-
more, reducing the human experience to individual likes and dislikes is not often
helpful and can obscure the collective experience(s) of a place examined by a more
socio-ecological approach that can strongly influence a SSUG project’s success
(Manzo 2008; Relph 2008; Stewart, Gobster et al. 2019). This reduction-approach is
particularly apparent in the fact that marginalized groups are not studied as often as
groups that are easier to access, such as students (Joye and van den Berg 2011,
Hitchings 2013) and in the relatively small number of in-situ case studies, which are
conducted less frequently than ‘cleaner’ laboratory studies, though there is some evid-
ence this might be changing (Simpson and Bagelman 2018; Loftus 2019).

However, it is this very tension between the policy-ready psychometric research
approaches and the socio-ecological research approaches (and their resultant
methods) that can prove the most interesting and which is one of the backbones of
this book. As seen in the case studies, much of the research that Aas been done on
participant experiences of SSUG is less of a dismissal of the large body of research
from environmental psychology and other work and is more of a deepening and
exploration of tensions left unexplained and complex lived experiences reduced to
more easily-quantifiable metrics and categories. These tensions can be seen for
example between the benefits of contact with urban nature and resistance to urban
greening due to fears of gentrification, or simple categories of preference which can
miss nuances around sense of place and experiences of identity, power, and inher-
ited values. In this sense there are two approaches to understanding the human
experience of SSUG that have emerged from the case studies that may provide
some insight into how the experience of SSUG may differ in cities than in more
traditional ‘nature’ studies such as wilderness: insights from a phenomenological
perspective, and the role of the social and community context.

Insights from a phenomenological perspective

To begin with, the interstitial nature of many of these projects means that
urbanites may have an increased chance of experiencing them on a daily basis,
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versus larger parks and projects that require travel or a deliberate intent to visit
them (Hitchings 2013). This has the potential to alter the fabric of the city and
the lived experience of place in ways that we have not seen before in cities
(except when they are decaying and ‘nature’ starts to take over, which is another
type of experience altogether).! For this reason, phenomenology can be an addi-
tional tool to explore urbanites’ lived experiences of place and the role of nature
in this experience that may lead to insights that an environmental psychology or
ecological lens would not offer.

Green roofs can be particularly instructive here since they are not associated
with the symbolism of more traditional forms of nature. While they are a new form
of nature in cities, participant experiences of them are highly mediated by previous
experience and cultural assumptions. A phenomenological lens can reveal the
tension between the daily lived experience of place as perceived through affective,
telt responses on the one hand and, on the other, the mediation of these affective
responses by things like childhood experiences of nature, inherited cultural values
around aesthetics, preferring local versus scenic and distant nature, the legacy of
the modernist city with its associated narratives about progress and modernity, and
even cultural values from the environmental movement around the conservation of
native habitat. These tensions are clearly evident in the gap between participants’
initial perceptions of the green roof and their lived experience: while they debated
whether green roofs counted as ‘nature’ at all, their fe/s responses indicated that
their lived experience of watching the green roofs change over time echoed child-
hood experiences of nature, giving them a similar feeling of well-being, emotional
release from the harshness of concrete, increased creativity, and a sense of place
linked to long-lost prairie from the region. Similarly, while some who held more
‘ecological” values loved the aesthetics of the green roof, many were clearly influ-
enced by ideas of progress of the modernist city in North America and the legacy
of the Victorian sanitation movement, where straight lines and signs of care signify
control and the conquering of the hinterland, the manifest destiny moving west-
ward, as well as economic progress and stability. This modernist aesthetic also
sought to remove all signs of ‘wildness” and disorder from the city as a means to
improve public health and signify progress (Kaika 2006; Marvin and Medd 2006).
Thus, it is not surprising that some participants associated the ecological ‘messier’
aesthetic of the green roof with neglect, bureaucratic negligence, and even, on a
larger scale, fear of crime. However, those participants who watched the green roof
over time were also more fascinated by it, felt higher levels of well-being, and felt a
sense of hope from the wildness and regenerative capacity of nature. Even though
the green roofs were small in scale, the fact that, when part of daily lived experi-
ence, they were symbolic enough to link participants to the larger ‘nature’ outside
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the city, to memory and hope, points to the possibility that SSUG has a role to
play in shifting cultural mindsets about the functions and aesthetics of urban
nature away from the Victorian and modernist legacies and toward a more integ-
rated, holistic, cultural-ecological systems view.

Insights from the social and community context

Another key contribution of the case studies analyzed in this book is to highlight
the importance of combining lenses from different research paradigms, and in par-
ticular including a socio-ecological or social constructionist viewpoint. The case
studies on vacant lots and elevated trails demonstrate that adding ‘nature’ amenities
to urban spaces without addressing barriers to their use, access, and appreciation
has not been very effective, as seen with urban parks in heavily disinvested areas
that become magnets for crime (Groft and McCord 2012; Cohen, Han et al.
2016). Using a socio-ecological or social constructionist approach (depending on
whether one uses a public health or social science framework), can help to explain
some of the tensions seen around SSUGs that were intended to be universally
beneficial and provide a public good. These approaches argue that urban greening
is a socio-ecological activity, and that relations of power, perception, and values
need to be addressed in any discussions of the potential benefits of urban greening
(Curran and Hamilton 2012; Ignatieva, Ahrné et al. 2015; Uren, Dzidic et al.
2015; Loftus 2019). This recognition of the importance of the social and com-
munity component of these urban greenspaces challenges more traditional environ-
mental psychology ‘nature prescription’ research and begins to ‘fill in the gap’ with
a social-community perspective that is often missing from the value- and context-
neutral nature—health research most often cited by policy makers.

'The case studies focusing on interstitial SSUG in Philadelphia and Chicago are
particularly exemplary here. We saw that residents in these cities who lived next to
vacant lots expressed disempowerment, fear, and dislike of the ‘blight,” neglect, and
often criminal activity next to their homes, not the sense of restoration, well-being,
fascination, or creative freedom that is argued to be a universal response to nature in
many environmental psychology studies. They consistently wanted a sense of order
and visible signs of maintenance and control, often in the form of mowed grass,
tences, and trimmed trees, which they executed when given control over those vacant
lots. While the neighbourhoods surrounding the abandoned elevated rail lines are not
as vulnerable, concerns about light crime in Chicago, and the rail line inhibiting
development in Philadelphia, still speak to the ambivalence of many urbanites
towards post-industrial and marginal land in the city, particularly when there is the
perception that it intrudes on their daily lives. Recognizing this perspective is critical
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to the success of SSUG, and it supports work that has shown that urban greening has
often been the precursor to gentrification, that expectations of quality greenspace are
often associated with wealthier neighbourhoods (Mock 2015; Anguelovski 2016;
London 2017; Immergluck and Balan 2018; Gobster, Stewart et al. 2018), and that
perceived disorder has been linked to perceived risk of crime (Wang, Tan et al. 2014).
In other words, the daily lived experience of wildness and neglect, of ‘otherness,” may
teel too close to home for already-marginalized residents, while also challenging the
ideal of progress and economic stability.

'The efficacy of this risk-reduction approach is supported by positive health impacts
reported for even marginal ‘cleaning and greening’ and cues to care for residents in
both cities, as well as increased physical activity. But it may not fully address ecological
co-benefits or embrace alternative possibilities that could benefit communities that
need it most. For example, as mentioned earlier, recent research from environmental
epigenetics has looked at the impact of cumulative stress that is inherited and can
negatively impact the expression of our phenotypes (Guthman and Mansfield 2013;
Prior, Manley et al. 2019). In practical terms this means that generational experiences
of systemic poverty, racism, and neighbourhood violence can be passed onto children
and negatively impact children’s ability to self-regulate their emotional state, concen-
trate, and even sleep (Franke 2014; Guarino 2018; Center on the Developing Child
n.d.). A disproportionate percentage of children growing up in these environments are
diagnosed with Attention Deficit and Hyperactivity Disorder (ADHD), and some
researchers are positing that these children may be misdiagnosed, and may in fact be
exhibiting symptoms of trauma (Ruiz 2014). While providing high-quality access to
local greenspace does not address the larger socio-economic issues impacting these
children and their parents, some researchers have argued that these greenspaces may
provide a buffer for these negative experiences, allowing for faster recovery from stress,
better emotional regulation, and even safe places to explore and play (Strife and
Downey 2009; Corraliza, Collado et al. 2012; Williams 2018). While using SSUG as
a buffer for children is a more urgent need, adults too can benefit from high-quality
greenspace that acts as a buffer from stress. In this sense, using Chicago’s recent co-
created community Resilient Corridor stormwater pilot may be a better example of
SSUG that addresses &0 economic and community stabilization as well as com-
munity health, well-being, and resilience through design that goes beyond §ust green
enough’ and ‘cleaning and greening’ (Berkshire 2018; 2019).

Moving forward: implications for research

From a research perspective, this blend of affective and immediate responses to nature
that are also influenced by inherited cultural, symbolic, and personal history points to



226 CONCLUSION

a possible middle ground between the conclusions from both environmental psych-
ology and social constructionists — less an ‘eizher o’ and more an ‘and also’ approach to
understanding the human relationship to nature. Such an approach has implications
both for our understanding of the human relationship with nature and for research
methods. For the former, it takes into account that our relationship to nature is
highly complex and a blend of affective, emotional, and lived sense of place experi-
ences, as well as a shifting dynamic that is influenced by shared and individual cul-
tural, economic, and historical experiences. In this sense, the recognition of nature
(both urban and wilderness, but particularly urban) as socio-ecological leads to a more
appropriate framework than one that is purely social or purely ecological and can help
ensure successful outcomes. It also indicates that affective responses to nature cannot
be reduced solely to cultural or historical influences or to individual likes and dislikes,
and should not be as readily dismissed as ‘romantic holdovers’ by some of the more
hardline social constructionist approaches.

From a research methods perspective, this middle ground points to the need for
studies that address these more complex lived experience influences on perceptions of
nature to be given as much weight as more easily quoted quantitative ones, both for
research and policy. For example, it makes sense that most environmental psychology
work focuses on affective and cognitive responses to nature at specific points in time
(as this is easier to measure and explain), or does not generally ask about the amount
of contact with nature participants regularly experience in their daily lives over time,
since the underlying paradigm assumes that responses to nature are immediate, affec-
tive, and generally universal — i.e. the amount over time should not matter as much
per se (for some exceptions, see Bamberg, Hitchings et al. 2018; Li, Deal et al. 2018).
It also makes sense that laboratory studies focus on testing and explaining theorized
causal mechanisms behind our responses to nature: cognitively, emotionally, and
physiologically. While these studies provide valuable data to help understand the
(mostly) positive benefits we get from contact with nature, on their own they miss the
complexity of our relationship to nature that can provide valuable insight into both
reducing conflict over urban greening projects and creating SSUG that maximizes
the health and well-being benefits for everyone. Specifically, including research
methods and studies that allow participants the time to think and fee/ through their
responses that they may not have articulated yet to themselves, that examine how
much, and what type of nature they are in contact with on a daily basis, and that are
longitudinal and examine participant experiences over time, will help to fill in some
of the current gaps in research on humans and nature in cities. This is particularly
important when dealing with marginalized communities who may not be represented
by some of the more simplistic policy initiatives aimed at increasing access to nature
(such as Nature Rx, well-intentioned though it is).
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Education and design implications for health, well-being, and ecological
sustainability

The case studies above challenge our ideas about the kinds of public space people
want and enjoy and the role that urban nature plays. They also point to opportun-
ities for improving our current relationship with and conceptions of nature and for
creating SSUG that optimizes our well-being and sense of place, supports equity,
and contributes to larger policy goals and environmental sustainability. In this
sense SSUG projects and programs can be agents of change, tactical urbanism
points of intervention towards a more just, ecological, and healthy urban future.
Three key ways they can do this are: (1) using SSUG as a tool for education to help
develop an ecological aesthetic and a more active, equitable relationship with
urbanites; (2) designing SSUG projects to provide loose-fit places offering respite
and places for creative play; (3) and viewing the tactical urbanism approach in
interstitial spaces as a design opportunity to offer a different, more human-scale
(i.e. local lived experience) and ecological (with its differing time and perspective)
approach to sense of place.

Education through SSUGs: adaptive design, ecological aesthetics, and

environmental values

Most urbanites spend the majority of their time indoors (Klepeis, Nelson et al.
2001; Roberts 2016) and have not nearly enough contact with nature to experience
the health and well-being benefits explored throughout this book. Furthermore, as
we have seen, there is a tension between urban greenspace that has ecological goals,
often with a ‘messy’ aesthetic to go with them, and inherited urbanite preferences
for nature that may cause them to view these SSUG projects as unkempt, dis-
ordered, and associated with crime and ill health (Spears 2005; Wang, Tan et al.
2014). These preferences persist despite that fact that these more biodiverse spaces
may in fact benefit their health more than manicured Kentucky bluegrass lawns
(Loder 2014; Lee, Hur et al. 2018; Southon, Jorgensen et al. 2018). We have also
seen from a policy perspective that there is both the recognition of the positive role
that good-quality greenspace can play in public spaces and a simultaneous
acknowledgement of the lack of equitable access to high-quality greenspace in
cities. Here the dual approach of adaptive design and ecological aesthetics may
offer an innovative way forward to address this tension by creating a more active
relationship with nature. As discussed above, adaptive design requires the inter-
active and iterative co-design of these SSUG projects with the communities they
serve (Grose 2014). Ecological aesthetics combines ecological knowledge with aes-

thetic preferences (as advocated by Aldo Leopold and others) (Leopold 1971;
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Carroll 1993; Gobster, Nassauer et al. 2007; Riechers, Barkmann et al. 2018). As
education is one of the only interventions known to change aesthetic preferences
(Gobster, Nassauer et al. 2007; Goleman, Bennett et al. 2012; Uren, Dzidic et al.
2015), this combination may provide a chance for urbanites to engage, learn, and
transform their relationship with nature and their sense of place in cities while cre-
ating places of ecological and human health and well-being (Kowarik 2019).

How might this work? First, an adaptive approach can also include economic
well-being, by combining SSUS with community training and jobs, rather than
relying only on volunteer work. This opens the possibility of creating a different
relationship with urban nature where it is no longer only a passive leisure amenity
for wealthier neighbourhoods, but an opportunity to develop an active relationship
of stewardship and care with urban nature that is also investing in and revitalizing
the community. This was seen most clearly with Chicago’s new Resilient Corridor
pilot (Berkshire 2018) in which community members were presented with the
most ecologically suitable plants, but were given the final choice around plant
selection, design, and other amenities.

Second, this more active relationship with nature may also positively influence
larger environmental values for urbanites. Since many urbanites’ primary experi-
ence of nature is urban nature, some researchers have argued that this interaction
has a profound role in shaping larger environmental values and action, often
called the Pigeon Paradox (Dunn, Gavin et al. 2006). If urbanites never experi-
ence the ‘other’ in any meaningful, reflective sense (such as only experiencing
pigeons and manicured lawns as ‘nature’), how are they to care about issues
outside their city, or link urban environmental problems with creative solutions
like green infrastructure? Both environmentalists, who suffer from the dualism
of an abstract universal nature and their daily lives (Davison 2008), and restora-
tionists, who argue that focusing all our attention on preserving ‘sacred’ nature
far from the city relegates nature to leisure, and thus dispensable, activities
(Cronon 1995; Jordan 2000), have called for an ethic of care and restoration as
an empowering approach to both environmental and social problems (Jordan
2000; Light 2000; Macdonald and King 2018). More recently, some researchers
have even looked at aligning nature recreation and sense of place with ecosystem
services as a way to ‘activate’ people’s relationship with nature (Scholte, Daams
et al. 2018; Wartmann and Purves 2018).

'Third, a more active relationship with nature may help to align SSUG projects
with larger ecological goals and placemaking (Peck 2017), potentially increase the
amount of biodiversity included in SSUGs, and positively impact health and well-
being. This is particularly important as the increased visibility of many elevated
greenspaces has increased public expectations of aesthetics and value, while
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research has consistently shown that biodiverse greenspace yields higher rates of
restoration and fascination (or at least is neutral (Chang, Sullivan et al. 2016)),
particularly when wildlife habitat is included, than more manicured, sparse,
‘cleaned and greened’ spaces do (Fuller, Irvine et al. 2007; Carrus, Scopelliti et al.
2015; Lee, Hur et al. 2018; Southon, Jorgensen et al. 2018). Furthermore,
increased biodiversity also provides more opportunities for education and engage-
ment. As E. O. Wilson argued, we do not need to constantly seek out new fron-
tiers in distant lands — we just need to open our eyes to the worlds right in front of
us if we only stop to watch and learn (Wilson 1993). This is particularly true for
children, where small-scale nature such as that found in SSUG can provide a
multitude of learning experiences (Louv 2006; Hand, Freeman et al. 2017; Till-
mann, Tobin et al. 2018).

Lastly, providing more opportunities for an active participation and co-design in
SSUG projects and encouraging an ecological aesthetic through education may
help urbanites create a sense of place with increased health and well-being benefits.
The research from environmental psychology has indicated that access to nature
can increase residential attachment to a place, while having places to go as a respite
from the city, so-called ‘special places, can increase restoration for urbanites
(Tzoulas, Korpela et al. 2007; Wilkie and Clements 2018). But an ecological aes-
thetic may deepen this sense of place by connecting to larger collective experiences
of place or historical narratives. What would re-wilding the city look like? How
would it change our sense of place? Our sense of self? For example, native prairie
habitat connected Chicagoans to both their childhood and the surrounding hinter-
land, even if the latter only exists in small, leftover parcels. The Pawlonia trees
sprouting from the Viaduct in Philadelphia connects Philadelphians with the
industrial trade history of the region through the packing seeds that once sur-
rounded porcelain from China that were shipped on that rail (Saval 2016). Provid-
ing native habitat and opportunities to interact with nature through interstitial
spaces may also help increase the legibility of a place (Lynch 1981; Relph 2008) by
providing wayfinding for seniors and children, as well as a re-imagining of what
the city can look like, and thus providing spaces for creative play. Examples of this
might look like Chicago’s Jardincito developed by NeighborSpace (Helphand
2013), which combined a historical lens of prairie aesthetics as a nod to Jens Jensen
and landscape architecture in Chicago, with active play and naturalized schoolyards
(Rotenberk 2015). Or it might look like salmon rehabilitation efforts on the west
coast, which worked with school children, environmentalists, and ranchers to reha-
bilitate salmon runs in the area and make salmon a symbolic and literal placemaker
tor the region (Mills 2000). Lastly, because adaptive design co-creates SSUG pro-

jects, and takes into account collective experiences of place, these SSUG examples
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are less likely to miss the power dynamics and collective sense of place that is not
often part of traditional environmental psychology narratives.

Designing SSUGs to provide edges, creativity, and loose-fit places for respite and

creative play

What are some design implications for creating SSUGs that enhance human
health, well-being, and sense of place? What opportunities exist specifically for
SSUGs that will be implemented in the margins, the interstitial spaces, the cracks
of the urban fabric? Here, two ideas may prove of some value: using edges to
encourage creative thinking and acceptance of a ‘messier’ ecological aesthetic, and
loose-fit places that offer opportunities for diverse uses and people and a respite
from the utilitarian and consumerist-oriented architecture of the city that encour-
ages efficiency, production and consumption, and action rather than respite and
reflection.

Edges: creative thinking and the ecological aesthetic

While the case studies examined above vary in scale and scope, they all have as a
common element the acknowledgement that these interstitial spaces can be re-
imagined into something more beneficial for residents. In many of the case studies,
the de-facto shape of the greenspaces which were inserted into rectilinear disused
rail, vacant lots, on top of buildings, or along street right of ways, may also help
promote creativity and increased acceptance of the ‘wildness’” of an ecological aes-
thetic. For example, insights from the case studies point to the role that green roofs
and other small-scale urban greening projects may play in creatively breaking the
harsh edges of the modernist city, which participants found fatiguing. Specifically,
the unexpected wildness and otherness of the green roofs and linear parks may be
more startling because they are juxtaposed with the order, control, and hardness of
the modernist architecture (in the case of green roofs), or the post-industrial heri-
tage of a city (in the case of elevated parks), opening up slippery places of other-
ness, possibility, and creativity, and creating a dialectic between nature and human
activity (Brady 2006). Edges can be places of creativity and boldness (Chapman
2004), seen in participants’ descriptions of how gazing at the green roof helped
them to gain perspective and problem solve during their workday. Edges have
often been places of creativity and energy, of ambiguity and otherness: the edge
between meadow and forest, port cities, and juxtapositions between divergent
neighbourhoods (Hooks 1989). This may be why it is often artists who saw the
potential for the creative re-use of the rail lines, and the strong desire by the com-
munity for an arts presence in these projects.
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Second, the small scale of these spaces, seen particularly in the ‘thick edges’ of
rail lines or interstitial spaces, may also be less threatening than large areas and
may weave more effectively into resident’s daily lives, particularly if combined with
community input and minor safety improvements such as lighting and benches
(done for both rail line trails and some projects in Philadelphia). Wilder spaces are
sometimes viewed as unkempt, scary, and inhospitable (Nasar and Fisher 1993;
van den Berg and ter Heijne 2005). Their juxtaposition with built form, and the
knowledge that humans helped create them, may help to make this wildness more
palatable and inviting for urbanites, a design strategy traditionally used in Japanese
aesthetics with its creative use of straight lines and control (Saito 2002). Like
Nassauer’s ‘cues to care’ concept, in which naturalized areas are more acceptable
when accompanied by signs of human care and deliberate attention (Nassauer
1995), a wilder aesthetic when combined with the straight lines of modern build-
ings may signal a new urban ecological aesthetic and a more reciprocal relationship
between nature and the city. This juxtaposition may make these spaces both more
accessible, interactive, and acceptable, and may even work at some point with
vacant lot programs if combined with education and programming. Some research-
ers have argued that this type of intervention is a ‘third city,” a sensitive urban layer
over existing infrastructure that may need only small interventions and art and
event programming to be more useful and an integral part of the community, espe-
cially for more vulnerable residents like women, the elderly, and children (Unt and
Bell 2014) . 'Third, the goal of connectivity for many of these projects, and the
recognition that they can form part of a larger system of greenspace, transit, and
public spaces, challenges the traditional separation of urban uses and people and
re-imagines the city as both ecological (in terms of linear green parks and cor-
ridors), and human-centred.

Lastly, this creative use of edges may help to promote the health and well-
being benefits of small-scale interventions that are designed into the fabric of
buildings and neighbourhoods. Currently, healthy building standards such as the
WELL Building Standard™ include points for providing access to nature, and it
is one of their most popular choices for features (International WELL Building
Institute 2018). However, many in the building industry still view access to
nature through the lens of environmental psychology’s predominant psychomet-
ric research paradigm, which attempts to quantify the potential health impact of
access to nature by the amount of nature. While nearby nature does have a
measurable impact on human health — for example by cleaning the air — there
are many other benefits that even small-scale interventions can have on human
health, well-being, and, as seen above, creativity, that may not be captured by a
more psychometric approach.
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Loose-fit places and ecological time

Lastly, this combination of ‘edginess’ or liminal space and ecological aesthetics may
fit Thompson’s discussion of ‘loose-fit places, which are edge places, abandoned land,
or wild spaces that are often explored during childhood and which invite unstructured
play and possibility (Thompson 2002). Importantly, unlike most of the modernist
downtown landscapes of North American cities, these spaces are unconstrained and
open to a multiplicity of uses and users. In this sense, they parallel the freedom of
childhood exploration, fascination, and wonder that participants so often reminisced
about when talking about nature (Gurholt and Sanderud 2016; Kiewra and Veselack
2016; van Dijk-Wesselius, Maas et al. 2018; Norwood, Lakhani et al. 2019), and
which Richard Louv and others have discussed as an integral part of a being human
(Louv 2006; Milligan and Bingley 2007). For example, the combined presence of
‘uncontrolled’ nature and human industry, seen in the abandoned rail lines, can give a
sense of ecological time and space, a nod to the surrounding hinterland and ecology
(Kowarik 2019), and a welcome contrast to the sanitized, consumerist spaces of
modern cities. This incorporation of post-industrial ruins into active greenspace also
challenges the modern idea of time as always moving forward and opens up space,
both literally and figuratively, for a liminal third space and acknowledgement of a
different scale and time cycle than the boom and bust cycles of capitalist urban devel-
opment. This supports the work of some researchers who look at pocket parks and
small urban greenspaces, and who have found that beauty, restoration, and stress
relief can happen in small urban greenspaces if well-designed (Peschardt, Schipperijn
et al. 2012; Hadavi, Kaplan et al. 2015).

Looking ahead

While the case studies described in this book offer fairly strong examples of urban
greening projects that positively impact urbanites” health and well-being, as well as
ecological benefits, insights from Chapter 2 and work on marginal and vacant land
raise the possibility of some missed opportunities and lessons learned for future pro-
jects. For instance, while some of these projects specified spaces for reflection and
socialization, such as the Viaduct Rail Park, many are focused on more active-use
spaces such as playgrounds, gardens, and bike trails, reflecting city planners’ aware-
ness of some of the reasons urbanites do not use low-quality greenspaces. However,
some researchers have argued that there is still a need for ‘slow landscapes,” and for
spaces for pause, reflection, and a multiplicity of uses and users (Sinha 2014). This is
particularly true for children, youth, women, and other populations who are often
excluded from daily patterns of consumption and work in cities (Boyd, White et al.
2018). As time spent inside continues to increase, and as labour becomes more
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disassociated from our bodies, having space in which to engage our bodies in multiple
forms of exploration and play, in wildness and loose-fit places, may provide mental
and physiological restoration and encourage movement for those not comfortable
with traditional forms of exercise. And since so much of our cities include built-up
space, translating the design goal of loose-fit places, an urban ecological aesthetic that
creatively plays with wildness, and places to slow down may provide harried workers
or stressed students a place to pause and restore their over-worked, always-on minds
and bodies. Some options might include combining SSUG with spaces for parkour,
mazes and games welcoming for users of any age, type, or neurodiversity such as
autism, and intergenerational spaces to interact. Rotating artist internships or exhibi-
tions, with the goal of linking the natural and urban world for a diversity of people,
may also provide a creative spark to contrast against the consumer-oriented spaces
that have dominated recent urban revitalization efforts. As in the example of the curb
effect, in which cutting curbs on sidewalks to make them more accessible for wheel-
chairs ended up helping everyone, being more creative about the juxtaposition of eco-
logical aesthetics, play, and high-quality urban spaces will make SSUG projects
better, and more inviting, for everyone.

Some remaining questions centre on regionally specific ecological aesthetics,
particularly for arid climates. Research has shown that people tend to prefer more
lush landscapes (Yabiku, Casagrande et al. 2008), and that ‘making the hinterland
native’ again can be challenging in climates that are perceived as harsh and inhos-
pitable. While education can help with public acceptance, perhaps a local climate-
appropriate version of cues to care can work to balance perceptions of health and
well-being with ecological sustainability. Further work would include tailoring
these kinds of SSUG projects to different needs of the local culture, and possibly
even linking food and agriculture, such as has been envisioned for Chicago’s Eng-
lewood neighbourhood, as a vibrant way to connect food, livelihoods, and ecolo-
gical sustainability (McCarron 2012; Moore 2012). Lastly, as we have seen
throughout this book, deepening our understanding of humans’ relationship with
urban nature can serve to reconnect us to the larger ecological world upon which
we depend and maybe, just maybe, help us pay attention long enough to save it.

Note

1 See for example work on shrinking cities in Cunningham-Sabot, Audirac et al. 2013 and Lima and
Eischeid 2017.
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torward 39-41; see also psychometric
research paradigm,; social construction
research paradigm

resilient cities 81, 152, 214; urban resiliency
plans 24

Resilient Corridor pilot, Chicago 228

resilient response narrative, focus of 1

restorative aspects of nature: contributing
attributes 20; focus of research on 19-21;
forests 22; green roofs 105

revitalization 9-10, 24, 69, 111, 122, 126,
148, 150, 153, 162, 165-166, 169, 173,
184, 206, 208, 210, 214, 233

rivers and streams, daylighting of 2, 78, 93

Rockefeller Foundation 4

Rockefeller Foundation’s 100 Resilient
Cities: Chicago 152, 214; Toronto 81

roofing, green see green roofs

Roots to Re-Entry program 163

Sadik-Khan, Jeanette 5

salmon runs: damage to from polluted
urban stormwater runoff 55; Seattle’s
restoration efforts 92

San Francisco, California, green roof
legislation 115

Seattle, Washington: community-oriented
approach to green infrastructure 86;
green infrastructure projects 55;
restoration of salmon runs 92

sense of place: creating through temporary
installations and art projects 173; as
foundation of being human 38; impact of
green infrastructure 91-94; influencing
constructs 92; phenomenology as
exploration tool 109; role of in research
29, 138; role of nature 105

‘slow landscapes’ 232

Smith, N. 32

INDEX

Snow, John 57

social cohesion: contact with nature and
increase in 22; urban greenspace and
opportunities for 26; see also nature,
benefits of access to

social construction research paradigm:
common aim 32; criticisms 34-35; and
the ‘cultural turn’ in geography 31-32;
evaluation of nature 33-34; political
ecology and the relational turn 34-35;
politics, identity, labour and land-rights
35-36; production and construction of
nature 32-33; the relational turn 36-37;
relevance of insight to green roofs 107;
see also research paradigms

social network theory 36

socioecological approach, meaning of 3

stormwater management: adaptive approach
85-87; case study review 206-207;
Chicago 93, 154, 184; ecological approach
to nature within cities 58-59; green
infrastructure strategies 59; historical
perspective 57-59; impact on sense of place
and lived experience 91-94; infrastructure
requirements 167; Philadelphia’s
experience 61-70; Queen Lane stormwater
bumpouts, Philadelphia 66; reflections on
small-scale urban greening and green
infrastructure 82-83; research and ways
forward 83—94; role of aesthetics and
biodiversity 89-91, 159; role of green roofs
105; Seattle’s green infrastructure projects
55; socio-cultural co-benefits approach
87-88; Toronto’s experience 70-82; urban
planning and ecosystem research 83-85;
U.S. legislation 61

Stormwater Management Incentive
Program (SMIP) 63

Stott, Shayna 73

Street Edge Alternatives (SEA) 55

street trees, presence of as factor in rates of
prescription for anti-depressant
medication 21



INDEX

stress reduction: as argument for urban
greenspace 1, 88-89, 128, 187, 225;
biodiversity and 159; contact with nature
and 20-22, 93, 134, 159, 188, 191;
epigenetics and 188; green roofs and 128,
135-136

structuralism 36; see also research paradigms

Sullivan, W. C. 20

sweetened beverage tax, as source of
funding for greening initiatives 63, 161,
216

tactical urbanism 5, 11, 148, 206, 216, 219;
see also urban acupuncture

Tata Inti, Barcelona 3

tax incremental financing (TIF), Chicago’s
use of 111

temporary greenspace 5

Thoreau, H. D. 27, 33, 39

Times Square, New York City 5

top-down governance 61, 110, 168, 177,
207, 215

Toronto, Ontario: case study review 207,
209; comparison of approach to
stormwater issues with traditional GI
approaches 79-80; consensus-based
political system 110; environmentally
progressive history 70; Gardiner
Expressway 5; GI implementation
history 56; green roofs policy and
strategy 70, 115, 117, 120, 127, 129,
138; Green Streets Technical Standards
(GSTG) 70-82; local and regional
environmental policies and initiatives
73-74; Raindrop Plaza 92; raingardens
76-78, 79-80; relationship with Lake
Ontario 110; stormwater management
issues 70-71; urban greening and
stormwater in 70—82; Wet Weather
Master Plan (WWMP) 71; see also
Green Streets Technical Standards
(GSTG)

Toronto Green Standard (T'GS) 72-74
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toxic stress 188, 190
traditional park space, criticisms 3
traffic-calming initiatives, example 5

Ulrich, R. S. 20, 23

underground park corridors 205

Uneven Development (Smith) 32

urban acupuncture 5, 148, 173, 206

Urban Forest initiative, Barcelona 3—4

urban greening: and reductions in crime
156, 158, 162, 165, 168, 183; three types
of 56

urban greenspace: association with
neonatal and infant health outcomes 21;
benefits of 183; comparison of
researchers’ approach to small-scale
greenspaces with approach of urban
officials 150; current proposals 205;
demonstration of public benefit of
improvements 63; influence on physical
activity 25; justifying costs of 26; key
arguments 1; most arresting examples 5;
public good view of 183-184, 211, 214,
224; real-world policy impacts of socio-
ecological approach to 185-186

urban heat island effect (UHI) 9, 104-106,
111, 137, 150, 177, 208, 220; see also
green roofs

urban nature: health equity approach to
3—4; recent popularity and legitimacy 15;
research on the human benefits of 2-3;
role of ecology and biodiversity in urban
greening 2, 4; valuing 219-221

urban resiliency plans 24

U.S. Green Building Council (USGBC) 4

utility research paradigm 24-30; see also

research paradigms

vacant lots 145; case study review 211-212;
policy and implementation 146, 147;
problems associated with 160; see a/so
post-industrial corridors and interstitial
space
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vacant lots program, Chicago: background
151-152; benefits 158; comparison with
Philadelphia’s program 165; comparison
with traditional urban greening
approaches 153-155; East Garfield Park
Neighbourhood before and after 757;
impetus 152-153; research and precedent
155-156; results 156159

vacant lots program, Philadelphia:
background 159-161; benefits 162, 165;
comparison with Chicago’s program 165;
comparison with previous urban greening
initiatives 164—-165; goals and targets
164; Heston Garden case study 166-169;
LandCare project, before and after
162-163; origins 161; policy and research
precedents 161-164

Victorian sanitation movement 57, 130,
137, 223-224

violence, urban greening and reductions in
22,63, 88, 163, 183, 220

vulnerable populations, physical activity
levels 26

walkability 3, 5, 25, 30, 185, 193, 216

INDEX

Washington, DC, green roof
implementation 111

waterfront parkland, Chicago 150

wayfinding 229

Where We Want to Live (Gravel) 6

wilderness, changing perceptions 33

wildlife habitat, impact of polluted
stormwater overflow 55

‘wildness’: linked to perceived disorder and
crime 89, 168; rejection of as an aesthetic
paradigm 107, 122, 130-131; role of
environmental education in improving
residents’ understanding of 90; see a/so
‘messy’ aesthetic of nature

Williams, D. R. P. 2, 27

Wilson, E. O. 229

Wolch, J. R. 189

Woodall Rodgers freeway, Dallas 169

workplace, value of proximity to nature and
green spaces 3, 19, 24, 108-109, 132,
134-136, 138, 220

xeriscaped landscapes, aesthetics 91

Yuen, B. 108





