Evaluating Social-Ecological Resilience of an Urban
Forestry Coalition: Trees for Life

By

Colin Winston Khan

A thesis submitted to the School of Environmental Studies in conformity with the
requirements for the degree of Masters of Environmental Studies

Queen’s University
Kingston, Ontario, Canada
January, 2014

Copyright © Colin Khan, 2014

Abstract
Meeting observations, literature review, document analysis, and Delphi surveying are used within
a “mixed methodology” to tease out emerging patterns of thought in an effort to provide an urban forestry
coalition, “Trees for Life” with critical information that could be used to help shape future projects. The
purpose of this research is to identify key themes to help direct future Trees for Life (TFL) projects, and
to also recognize stakeholders and possible new players to establish more productive partnerships within
the coalition. Specific barriers that impede the success of TFL are also outlined. Ecological degradation of
the Greater Toronto Area (GTA) watershed continues, despite the many initiatives carried out by the
Toronto Region Conservation Authority (TRCA) to protect and conserve ecosystem health. Social change
is critical in addressing this issue. The TFL coalition is an umbrella group beneath Green Infrastructure
Ontario (GIO), another coalition working towards establishing green infrastructure technologies and
practices as required components of urban planning and development to address ecological degradation.
This coalition is overseen by a steering committee that includes TRCA. The overarching goal of TFL is to
increase tree canopy cover in the GTA to 40%. The TFL is comprised of several urban forestry groups,
each with unique roles and perspectives, but all striving to achieve the 40% goal. This research will help
TFL to build adaptive capacity and may lead to the adoption of adaptive environmental management
techniques. Ultimately, this study will provide some valuable insight into TFL and other programs
involved with enhancing social-ecological resilience of the TRCA and the GTA.
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Chapter 1: Introduction
In December of 2012, the Toronto and Region Conservation Authority (TRCA) invited
researchers at Waterloo and Queen’s Universities to a meeting to discuss partnership research. Some of
the TRCA’s main interests included:
-

The continued decline of regional ecosystems and watersheds despite the efforts of the TRCA
and others

-

Perceived lack of understanding/caring with respect to the above of governments, groups,
and individuals throughout the Greater Toronto Area (GTA)

-

Continued relevance of conventional watershed and natural heritage management

In late May of 2012, a meeting was held at TRCA to discuss the scope of a proposed Social
Sciences and Humanities Research Council of Canada (SSHRC 2011) study entitled: “Exploring Social
Innovation as a Contributor to Social-Ecological Resilience and Sustainability in Environmental
Management”. The study focusses on the disparity between TRCA objectives for, and the steadily
declining condition/state of, ecosystem and watershed health and the lack of acknowledgement of this
issue in fundamental operations (TRCA 2012).

After a discussion with Dan McCarthy (University of Waterloo), Ryan Ness (TRCA), Meaghan
Eastwood (TRCA) and Graham Whitelaw (Queen’s University) on April 9th 2013, it was determined that
a fledgling urban forestry group, the Trees for Life/The Urban Tree Coalition (TFL), would provide the
entry point for this current Master’s research focused on helping to enhance social-ecological resilience
(SER) of the GTA contributing, in part, to help understand or address the three TRCA interests identified
above. The TFL is comprised of a diverse group of urban forestry practitioners in the GTA, and is one of
the umbrella organizations encompassed by the Green Infrastructure Ontario Coalition (GIO).
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A framework outlining the GIO focus areas and a list of GIO member organizations (MartinDowns 2013) is shown below in Figure 1.

Figure 1: Urban forest member organizations of the Green Infrastructure Ontario Coalition. Adapted from MartinDowns (2013). This diagram is a part of a larger GIO framework, it is cropped to better illustrate the twenty-six organizations
that are listed beneath the “Urban Forestry” category of the framework. Trees for Life is a subsidiary group of GIO and consists
of 13 core members as shown in Table 1.

2

There are currently thirteen core members of TFL (Table 1). Three critical questions were
formulated among 11 TFL members during the first coalition work session held in April of 2013 at the
Black Creek Pioneer Village in Toronto (TFL 2013a):

1. What is the current progress of the TFL program?
2. Who are the key players?
3. How do we move forward?
Table 1: TFL Core member organizations. Adapted from GIO (2013). There are 13 members identified on the GIO website,
but this list is subject to change. Actual members’ names are omitted.

In an attempt to address these questions, it was suggested that social network analysis or system
mapping be conducted. This analysis (see Ch. 3, Section 3 for details) can be used to characterize the
current state of TFL and its network, in terms of, for example, identifying potential innovators (Willis et
al 2011; Folke et al 2005). Innovators can be defined as individuals or organizations that can conceive
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of new ways of thinking about things that affect behaviour, governance, beliefs, and even society
as a whole (Westley et al, 2011; Biggs et al, 2010). Mapping the network within and between the TRCA,
TFL, and other stakeholders is, therefore, used as a way to describe social innovation
opportunities/personnel required to change the system. In essence, this type of analysis could address
another problem recognized by the TRCA (SSHRC 2011): why is the desired change not occurring, and
what can be done to advance the change that is wanted?

1.2

Trees for Life – Rationale for the Research
Although current tree canopy cover in the City of Toronto is between 26% and 28% (Personal

communication, TFL 2013f), it is unknown what the percentage cover is for the entire GTA. Trees for
Life is a “coalition with a cause”; the cause is to achieve 40% tree cover in urban areas by the year 2050
(TFL 2013a, pg. 1). Urban tree or forestry coalitions are not a new thing in Canada; there are several of
these coalitions operating within municipalities across the country. Some examples include Toronto’s
own Tree Canopy Coalition, the Hamilton Urban Forest Coalition, and the City of Victoria’s Urban
Forest Master Plan. However, TFL is trying to unite as many of the other regional urban tree
organizations as possible to achieve the 40% urban tree cover, the aforementioned coalitions have not
explicitly stated that they are involved with increasing the urban forest cover by a set amount.
The 40% goal is not an arbitrary one; it is based on US forestry research that recommends this
percentage or an equivalent of fifty trees per hectare to ensure the sustainability of an urban forest (Every
Tree Counts 2013). As reported by American Forests (2014) and supported by the contributing
researchers to the Every Tree Counts (2013) document, it is thought that 40% tree cover will maximize
the ecological, social and economic benefits derived from urban trees. If for example a comparison is
made between two city streets where the first street contains 20 trees and the second street has 40 trees, it
follows that the second street will not only appear more aesthetically pleasing, but it will enhance other
benefits such as wind protection, shade, noise reduction, and biodiversity habitat.
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The idea is to unite as many GTA urban forestry organizations (preferably all of them) to adopt
this cause by participating in two activities that all of them share; planting trees and preserving the trees
that are already present. According to GIO (2013), the goals of TFL are ultimately to:

-

protect and maintain the existing urban forest cover in the GTA and increase its resilience to
disturbance;

-

expand the urban forest through tree planting on public and private lands;

-

educate stakeholders about the benefits provided by the urban forest; and,

-

engage the public in effective stewardship of the urban forest

Trees in urban areas provide a variety of valuable services. As Wolf & Kruger (2010) report,
urban forests contribute many net beneﬁts including energy conservation, reduction of atmospheric
contaminants, enhanced property values, reduction in storm water runoff, and social well-being. Other
benefits include improved carbon storage and sequestration, reduced urban heat island effect, more
biodiversity habitat, food provision, shade protection, and gas (oxygen/CO2) regulation (Every Tree
Counts 2013; Cirillo & Podolsky 2012). Although the goal of 40% tree cover is a lofty one, TFL
members are passionate about the cause and their vision to achieve a healthier, cleaner, more
economically viable and socially beneficial urban spaces through the planting and maintenance of the tree
canopy (TFL 2013e). This fits well within the TRCA mandate of enhancing SER in the GTA (SSHRC
2011).
The overall research question of this thesis is:
Can an evaluation of resilience of the Trees for Life coalition help to inform decision-making and
aid in project prioritizing, funding, and/or implementation?
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In addressing this primary research question, several objectives will guide the study:
1. Identify barriers to the TFL program
2. Identify who the current key players are and who might be potential new stakeholders
3. Assess the current state of the TFL program
4. Evaluate the factors that need to change in order to move the initiative forward
5. How do we engage urban foresters among a common set of goals?
6. And, who is missing?

To address these points, a mixed methods design was employed using a combination of meeting
observation, document analysis, and Delphi survey to gain information from TFL core members. It is
expected that once specific barriers are identified, TFL will be in a better position to identify and
implement measures to mitigate them. Mitigation could include the implementation of new TFL policies,
project redesign, and developmental evaluation.

The main goal of TFL is to double the tree canopy in the GTA, but the capacity and steps to
achieve this are not currently in place. A network or systems map is required to outline who is involved,
what state the organization is in, and most importantly, what barriers exist and what needs to be done to
improve the performance of TFL. Additionally, there is no real central document available that outlines
the goals, objectives, and direction of the TFL. This already qualifies as one of the barriers to progress.

1.3

Conceptual Approach
To address the research question and the associated objectives, resilience theory (see Chapter 2,

Section 3) was used to evaluate the current state of TFL. As Magis (2010) states: resilience refers to the
ability to adapt to change. More specifically, it is the capacity of any given system to absorb internal
and/or external change while exhibiting a similar set of structures and processes (Wilkinson 2012;
Westley et al 2011; Holling 1973). Further to this, resilience is a conceptual framework for understanding
6

how persistence and transformation coexist in living systems, including human societies (Folke et al
2011).
It is necessary to gain some insight into the field of resilience and why it might be beneficial to
adopt this way of social-ecological systems (SES) thinking. In terms of resilience theory, any SES can be
defined as “a bio–geo-physical” unit and its associated social actors and institutions (McCarthy et al
2012). Another concept related to resilience is panarchy (Figure 2), which is a theory that describes the
adaptive and cyclic nature of SES. These systems are nested and occur over different temporal and spatial
scales (Gunderson & Holling 2002). This way of thinking differs from conventional thought regarding
environmental management in that a specific conservation goal or target is not the desired outcome
(Chapin et al 2009; Folke et al 2004).
Observing TFL through a resilience “lens” enabled an evaluation of the coalition as it developed
and was useful in assessing barriers and knowledge gaps, recognizing key players, identifying influential
personnel and social innovators. By providing the coalition with this information, opportunities for
building adaptive capacity was enhanced. Adaptive capacity (Chapter 2, Section 5.2) can be defined as a
critical aspect of resource management that reflects learning and the ability to experiment and foster
innovative solutions in complex social and ecological circumstances (Armitage 2005).
This thesis is structured as follows; Chapter 2 presents the key literature in support of the
research, including concepts and terms of urban forestry, as well as background on other successful urban
forestry initiatives. As well, an extensive review of the available literature regarding the broader
contextual themes introduced above on resilience, adaptive capacity and management, social innovation,
ecosystem services, and development evaluation. Chapter 3 (Ch.3) introduces the methods used to collect
data pertaining to barrier identification and network (systems) mapping. Chapter 4 (Ch.4) presents the
results and discussion of the mixed methods approach. The key objectives outlined in Ch.1 are revisited at
the close of the thesis in Chapter 5 (Ch.5).
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2.0

Chapter 2: Thesis Literature Review

2.1

Introduction
Chapter 2 provides a comprehensive review of urban forestry and the available literature

concerning SER. More specifically, the concepts presented in this review are related to urban forestry in
order to provide context to TFL and their purpose to increase the tree canopy cover in the GTA. Five
relevant themes are discussed and related to urban forestry in this review:
-

Social-ecological resilience

-

Adaptive management and capacity

-

Social innovation

-

Ecosystem services

-

Development evaluation
The review also addresses the question; why use a resilience/SES approach and what are the

benefits of this approach for the evaluation of TFL? Urban forestry organizations are excellent examples
of SES in that the activities of the social actors directly influence or affect the proximate ecological
environment. These systems illustrate the many difficulties of managing for complex SES.

2.2

Urban Forestry
The advent of green infrastructure is quickly garnering more attention in Canada. Within the

GTA, there are several organizations dedicated to promoting green infrastructure, and these are
encompassed under the Green Infrastructure Ontario Coalition (GIO). Green infrastructure consists of
natural vegetative systems and green technologies that collectively provide society with a multitude of
environmental, social and economic benefits (Cirillo & Podolsky 2012). Urban forestry represents one of
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the key components of green infrastructure, and there are several organizations involved with enhancing
city forests, woodlots, and parks with more trees.
The Trees for Life/Urban Forestry Coalition (TFL) is an initiative that is attempting to unite all of
the regional urban forestry organizations under a common goal of achieving 40% tree canopy cover in the
GTA by the year 2050 (TFL 2013a). This represents a complex challenge of trying to accommodate
different groups with different roles, but it is hoped that the common goal of 40% urban tree cover is
enough to get as many of the organizations involved as possible. Trees in cities contribute significantly to
human health and environmental quality (Every Tree Counts 2013). According to the Total Economic
Value (TEV) model, urban forests provide a multitude of benefits to society, as outlined by Heidenreich
(2011). Specific benefits of trees in urban areas are shown in Table 2 (Every Tree Counts 2013;
Heidenreich 2011).
Table 2: Benefits of trees according to the Total Economic Value (TEV) Model. Adapted from Heidenreich (2011). This
table shows the direct use and non-use values of the many benefits trees provide to social-ecological systems. It remains to be
seen what project(s) TFL will support and/or implement.
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As municipalities grow in the GTA, the pressures on the social-ecological systems will only
increase, and the protection and enhancement of urban forests could be critical in maintaining a number
of important ecosystem services. Ecosystem services (Ch. 2, Section 6.1) can be defined as the conditions
and processes through which natural ecosystems, and the species that make them up, sustain and fulfill
human life (Daily 1997). As a part of the urban ecosystem, trees capture and clean water and air, reduce
air pollution and mitigate climate change, and provide shade for buildings and people (Wilson 2008).
Other social/cultural services provided by the urban forest include: improved health, enhanced aesthetics
and spiritual benefits, increased opportunities for scientific/traditional knowledge education, and tourism
and recreation (Heidenreich 2011).
Historically, urban trees are undervalued and this can lead to a loss in the aforementioned
ecosystem services and the benefits these provide (City of Toronto 2013a). Urban trees cannot survive via
natural regeneration alone, it is vital that urban residents take an active role in planting and preserving
these trees (TRCA 2011). However, between 1999 and 2009, the City of Toronto’s urban forest cover
increased by 1.3% (Every Tree Counts 2013) in residential areas alone, and this is encouraging. Several
of the TFL affiliated organizations listed in Table 1 are actively promoting the benefits of planting more
trees in the GTA, as well as maintaining both new and existing trees for the long-term. Currently there are
threats facing the GTA urban forests, including increased development and invasive species such as
emerald ash borer and Asian long-horned beetle (TRCA 2011). The TFL coalitions’ concerted, committed
effort to achieve 40% urban forest canopy cover in the GTA will help to mitigate these and other threats.
A value assessment of New York City’s (NYC) urban forest was conducted in 2007 and it was
reported that the NYC urban forest cover was 20.9% (Nowak et al 2007). In comparison, the 20.5% tree
cover in Toronto in 2007 was estimated to store about 992,000 tons of carbon and sequester 40,300 tons
per year (Nowak et al 2007). It was also estimated that these trees removed up to 1,212 tons of pollution
annually, amounting to over 6.1 million dollars a year (Nowak et al 2007). Since 2007, urban tree cover in
Toronto has increased to a total of 28.5% (TFL, personal communication).
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Urban trees in the GTA provide an estimated $60 million in ecosystem services annually (Every
Tree Counts 2013), and the City of Toronto (2013) estimates that City trees alone provide $28.2 million
annually. The growth and preservation of the GTA urban forests will be critical in enhancing SER in the
GTA.

2.3

Resilience
In 1973, C.S. “Buzz” Holling posited that management approaches based on resilience better

emphasize the need to keep options open, the need to view events in a regional rather than a local context,
and the need to emphasize heterogeneity. Resilience policies and/or governance can be thought of as
purposeful collective action (among state, private, and civil society stakeholders) to either sustain and
improve a certain regime, or to trigger a transition of the system to a more preferable regime; these are
referred to as adaptive capacity and transformative capacity, respectively (Ernston et al 2010). The
development of adaptive capacity is critical to building resilience to change (McCarthy et al 2012).
Transformability means creating and defining a new attractor that directs the development of the SES by
introducing new components and ways of making a living, thereby changing the state variables, and often
the scales of key cycles, that define the system (Folke et al 2005; Olsson et al 2004).
If an ecological system’s resilience is degraded the system becomes vulnerable to regime shifts,
which involves the system shifting from one regime to another regime characterized by a different set of
structures and processes (Folke et al 2004). Social systems may also be described in terms of resilience,
and can be defined as the ability of communities to withstand external shocks to their social infrastructure
(Adger 2000). Additionally, the social aspect of resilience refers to the capacity of society to learn and
adapt to change, such as the loss of ecological resilience. The concept of SER then, is the capacity of
linked social and ecological systems to absorb as well as adapt to change (Benson & Garmestani 2011).
An SES can be defined as any system that is comprised of social, economic, cultural, and
ecological characteristics (Schouten et al 2012). As Berkes and colleagues (2003) state:
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“This concept (SES) recognizes that social, economic and biophysical characteristics considered in
isolation can each provide a partial understanding at best, and that all three aspects must be taken
together to obtain a full understanding of the system dynamics”
Non-resilient SES are vulnerable to external change, whereas a resilient system may even make
use of disturbances as opportunities to transform into more desired states (Folke et al 2005; 2004). In
terms of urban forestry, a more desirable state of more trees means increased structural and functional
forest value (Every Tree Counts 2013). As Burkhard and colleagues (2011) state: resilience is an
important attribute when describing system dynamics. A regime shift can be defined as a change in a
system state from one regime or stability domain to another (Folke et al 2004). Ecological regime shifts
directly influence SER due to the adverse and often unequal impact they have on communities (Wilkinson
2012). Regime shifts are indicative of non-linear dynamics, and evidence suggests that ecological, and
other complex systems exhibit multiple regimes (Benson & Garmestani 2011).
There are concerns that resilience is too broad and more of a descriptive concept versus the more
normative concept of sustainability (Derrisen et al 2011). Levin (1998) counters that achieving resilience
is not limited to descriptive study, but is possible in any complex adaptive system as long as
heterogeneity exists within that system. Levin (1998) concludes that environmental practitioners need to
understand the properties of complex systems in order to maintain integrity when experiencing any type
of stress (social, ecological, etc.). As some authors state, resilience theory attempts to move society away
from previously held assumptions of equilibrium and toward approaches that embrace the complexities of
SES (Benson & Garmestani 2011). Resilience is also defined as an emergent property of complex
adaptive systems (Benson & Garmestani 2011; Gunderson & Holling 2002). A key characteristic of
resilient learning systems is that the idea is not to sustain a given system in the face of the shock of the
new, but rather to regenerate after severe challenge, while maintaining organizational capacity to do so
(Sriskandarajah et al 2010).
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Building resilience requires systemic experimentation and innovation and this in turn requires
enabling those closest to the problem to shape and define solutions (Westley et al 2011). Studies in SES,
however, indicate that resilience includes not only sustenance and renewal, but also occasional
transformation (Magis 2010). Systems absorb disturbances, that is, changes, to retain their original
structures and processes. They also adapt and change in response to disturbances. Sometimes, however,
disturbances push systems to thresholds at which minor adaptations are no longer sufficient. Rather, the
system must undergo significant transformations (Magis 2010). As such, throughout much of the
literature system thresholds are discussed. A threshold is defined as a level or amount of a controlling,
often slowly changing variable in which a change occurs in a critical feedback causing the system to selforganize along a different trajectory, that is, towards a different attractor (Folke et al 2004).
As an example, a particular threshold of importance to urban forestry is climate change. Already,
the ash trees in the GTA are succumbing to the increased numbers of emerald ash borers (Every Tree
Counts 2013) as a direct result of warmer, shorter winters. A lack of sub-zero temperatures, that normally
mitigates the impact of this insect, means that Toronto’s forests will likely undergo one such
transformation. However, these types of situations may provide opportunities to reorganize and revamp
how society deals with the disturbance. Resilience is an important component of the circumstances under
which individuals and social groups adapt to environmental change and both ecological and social
resilience may be linked through the dependence on ecosystems of communities and their economic
activities (Adger 2000).
As resilience declines, systems are exposed to greater risks, uncertainties, and surprises; it often
takes progressively smaller shocks for that system to lose its capacity to sustain a certain regime (Ernston
et al 2010). Although the concept of resilience emerged originally in relation to ecological recovery and
sustainability (Folke et al 2002; Adger 2006), it is now recognised that social resilience holds great
potential in describing how communities may or may not respond in the face of change (Gooch & Rigano
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2010). Community-scale social resilience is related to the resources that a community can use to deal with
linked socio-ecological changes (Gooch & Rigano 2010).
In 2002, Gunderson & Holling coined the term “panarchies” to describe the adaptive and
evolutionary nature of adaptive cycles that are nested within one another across different spatial and
temporal scales, thus emphasizing the importance of cross-scale dynamics. Understanding the concept of
the adaptive cycle (Figure 2) is central to achieving SER. Holling introduced the adaptive cycle to
describe the general characteristics of dynamic change in ecosystems as comprising four phases –
exploitation, conservation, release and reorganization (Wilkinson 2012; Gunderson & Holling 2002).

Figure 2: Gunderson and Holling’s Panarchy cycle. Adapted from Olsson et al (2004). The four phases of the adaptive cycle
are shown: the Conservation phase is a stable but fragile phase where the system prespares for change. Following a trigger, the
system enters the Release or Collapse phase as system components (actors, species, etc.) try to cope with the change. What
follows is a Reorganization phase where the components innovate or adapt to changing conditions. Once a set of system
components are successful in appropriating resources, the system enters the Exploitation phase and begins a process of
incremental innovation/adaptation on the way to settling into a new Conservation phase.
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The adaptive cycle is representative of any type of system and the shifts between the four phases
of exploitation, conservation, collapse, and reorganization result from the effect of different triggers and
responses to those triggers. A trigger can refer to any perturbation or stress that impacts the system and
responses can be described as the adaptations or innovations that the system actors exhibit to cope with
the change. The adaptive cycle challenges the traditional view of ecosystem succession as a linear process
shifting from exploitation, in which rapid colonization of recently disturbed areas shift towards
conservation, in which slow accumulation and storage of energy and material are emphasized (Gunderson
& Holling 2002). As defined by Wilkinson (2012), adaptability to change is a key focus for governing for
SER in complex adaptive systems facing uncertainty.
By adopting an adaptive management (AM) approach, the end result will be perpetually shifting
management systems based on transforming regimes, resulting in dynamic and diverse outcomes as
predicted by the adaptive cycle (Folke et al 2004). Resilience thinking acknowledges the potential for
regime shifts while also providing a framework for building adaptive capacity within SES (Benson &
Garmestani 2011; Gunderson & Holling 2002). The Benson & Garmestani (2011) study suggests that
regional SES do not consist of just one kind of cycle at one scale, rather they function as nested,
hierarchical structures, with processes clustered within subsystems at several scales (forests, woodlots,
trails, wetlands, catchments, etc.). Different sub-systems, at different scales, may be in different phases
and may change at different rates, however cross-scale interactions can and do occur (Gunderson &
Holling 2002). Additionally, systems with high adaptive capacity are able to re-configure themselves
following a disturbance without significant declines in crucial functions (Slootweg & Jones 2011).
Resilience thinking assumes that SES have alternate states and exhibit abrupt change, as opposed
to conventional environmental management thought, that is based on smooth and predictable change
(Chapin et al 2009; Folke et al 2004). When resilience concepts are applied to environmental problems,
management is essentially about managing thresholds to ensure that the system of focal interest remains
in the desired state or, when a system has flipped into an undesirable state, creating the necessary
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conditions to transform the system to a state that is desirable (Folke et al 2011). One of the keys to
enhancing resilience in SES is diversity. Biodiversity plays a crucial role by providing functional
redundancy (species occupy similar niches and perform similar functions) and response diversity (subpopulations within a species respond differently to disturbance events; Chapin et al 2009).
Similarly, when the management of a resource is shared by a diverse group of stakeholders,
decision-making is better informed and more options exist for testing policies. Increased diversity among
stakeholders contributes to different perspectives regarding common issues; this is critical to building
adaptive capacity (see Section 2.5.2). Mismatches between the scales of ecological processes and the
institutions that are responsible for managing them can contribute to a decrease in SER; solutions to scale
mismatches usually require institutional changes at more than one hierarchical level (Slootweg & Jones
2011). The goal of resilience management is to prevent SES from moving into undesirable configurations,
and this depends on the system being able to cope with external shocks in the face of irreducible
uncertainty (Walker et al 2002).
In turn, this requires understanding where resilience resides in the system, and when and how it
can be lost or gained (Walker et al 2002). This is one of the challenges of applying the resilience
approach; identifying variables that can be managed effectively for transformations and regime shifts. A
recent rural-based SES study determined that resilience depends as much on results of social–ecological
interactions, in which rural stakeholders adapt to their environment and change that environment in the
process, as it does on ecological characteristics (biodiversity, habitat, ecosystem services) and social
characteristics (institutions, networks, education) of the system (Schouten et al 2012). The dependence of
resilience on social-ecological interactions is critical to this thesis research in that these findings might
also occur in an urban SES, such as TFL. A stable, diverse urban forestry network will be able to adapt
more quickly to changing environmental factors (such as climate change or invasive species), and/or
shifting socio-economic factors (election of new governments or loss of funding).
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It may be preferable, at certain times, to enhance resilience, e.g. when a system is in a state that is
desirable, and at other times to erode and help transform the system, e.g. when the system is in an
undesirable state (Lebel et al 2006). It takes careful consideration of past and present management
strategies to assess whether or not resilience should be enhanced or if it should be eroded. As outlined by
Folke and his colleagues (2002) and reiterated by Schouten et al (2012), future policy developments
regarding SES should aim to integrate resilience criteria. Developing resilience increases any SES ability
to develop in dynamic environments that are characterized by unpredictability and surprises (Magis
2010). Unpredictability refers to system instability, or a tendency of a system to change (Slootweg &
Jones 2012), while surprise can be defined as discontinuities within ecological (or any other) system
(Adger 2000), or simply unexpected events (Walker et al 2002).
A study in Northern Queensland, Australia found that social resilience to water quality change
was seen as the ability of both individuals and communities to respond to change (Gooch & Rigano
2010). Three major conceptions were revealed where social resilience to water quality change was seen as
contingent upon personal conceptions of water quality; the ability of a whole community to respond to
changes in water quality; and individual behaviour change. These findings are indicative of the challenges
facing TFL. In order to increase the urban tree canopy, the coalition must succeed in gaining public
interest for activities involving tree planting and preservation. This may lead to projects designed to
change the behaviour of the citizens of GTA regarding urban forestry issues.
Gooch & Rigano (2010) concluded that certain conditions usually prevail before a whole
community will take up environmentally responsible behaviour. These conditions include underlying
levels of social capital, collective social learning, agency coordination, and sufficient resources. It is
likely, therefore, that other organizations, such as TFL, can benefit from a comprehensive assessment and
evaluation of these particular variables. Once this data is obtained perhaps a particular project or a suite of
objectives could be recommended for a pilot study using AM techniques. Care must be taken to ensure
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that the proper objectives are chosen, because as Walker and colleagues (2002) state: resilience may not
necessarily be desirable.
Not always, but often, system configurations that decrease social welfare, such as polluted water
supplies or dictatorships, can be highly resistant to change. Some (social) systems may be resistant, yet
not resilient (if they do not allow for self-organization and learning), but some undesired ecological
configurations may indeed be both resistant and resilient (Walker et al 2002). In order to achieve SER
during times of uncertainty, different AM approaches will have to be considered before being applied.

2.4

Adaptive Management (AM)
Because the world is in constant flux and conditions always change, any practice must be revived

and reinvented, even as it remains “the same practice” (Barthel et al 2010). Evidence points to a situation
where periods of abrupt change are expected to increase in frequency, duration, and magnitude (Folke et
al 2005). One way of coping with pulse perturbations is a technique referred to as “adaptive management”
(AM). This approach to management is a process by which institutional arrangements and ecological
knowledge are tested and revised in a dynamic, ongoing, self-organized process of learning by doing
(Folke et al 2005). Off-shoots of AM include adaptive co-management, adaptive environmental
management (AEM), and active AM. Adaptive co-management combines the dynamic learning
characteristic of adaptive management with the linkage characteristic of cooperative management and
also with collaborative management (Figure 2; Habron et al 2003).
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Figure 3: Nine steps involved in the adaptive management cycle. Adapted from Habron et al (2003). TFL is represented in
the first three steps of the framework. The coalition is still in the process of choosing projects to support and personnel to carry
them out.

Active AM whereby management actions are designed as experiments encourages learning and
novelty, thus increasing resilience in SES (Slootweg & Jones 2011). A defining characteristic of active
AM is that government policies in effect become hypotheses, and management actions become the
experiments to test those hypotheses (Gunderson & Holling 2002; Folke et al 2005). Additionally, AM
can be either active or passive. Active AM involves direct manipulation of key ecological processes to
test understanding of relationships among system components and drivers and to examine the effects of
policies or decisions, whereas passive AM relies on historical information to construct a conceptual
model of how a system works and how it will respond to changing conditions (Baron et al 2009). In
general, the integration of resilience thinking to date tends to reflect a willingness to manipulate
ecological systems, but not social ones (Benson & Garmestani 2011).
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Although some projects focus solely on the environment or more on economics, still other
projects will be primarily concerned with examining and possibly experimenting with social systems.
Monitoring of social relationships and interactions is vital to the success of these studies, and the role of
monitoring cannot be understated. By incorporating monitoring data in a structured manner, AM allows
for improved understanding, and therefore management of SES (Benson & Garmestani 2011). Adaptive
governance includes the ability to shift between decentralized and centralized governance modes, and
between steering and self-organization (Folke et al 2011). Steering refers to the guiding or directing of a
groups’ project or program by an overseeing committee, whereas self-organization relies on stakeholder
communication and cooperation in addressing common issues of concern.
Successful adaptive governance systems, often emergent and self-organizing (Olsson et al 2004),
connect individuals, networks, organizations, agencies, and institutions at multiple organizational levels
with ecosystem dynamics (Folke et al 2005). It is important to stress that transparent, and inclusive
decision-making processes that are viewed as legitimate by stakeholders, are a precondition for effective
adaptive governance systems to emerge and be sustained over time despite social and ecological
uncertainty and surprise (Folke et al 2011). Similarly, adaptive co-management relies on the collaboration
of a diverse set of stakeholders, operating at different levels, often through networks from local users to
municipalities, to regional and national organizations, and also to international bodies (Folke et al 2005).
The international governance component aside, this type of scenario describes TFL, as the coalition is
comprised of a variety of different personnel from the non-profit, academic, public agency, municipal
government, and private sectors (Figure 1; Table 1).
Research suggests that SES have powerful reciprocal feedbacks and act as complex adaptive
systems (Folke et al 2005). Accordingly, adaptive co-management focuses on creating functional
feedback loops between social and ecological systems. It relies on collaboration among a diverse set of
actors operating at different levels, often in networks, from local users to municipalities to regional and
national or supranational organizations (Olsson et al 2004). The Olsson study proposes that adaptive co20

management of ecosystems has the potential to build resilience in SES. Resilience models emphasise the
unpredictable and complex nature of the ecosystems upon which people depend for survival, offering new
insights into how they function and how they might be managed for sustainable use of their products and
services to meet human needs (Slootweg & Jones 2011).
Because SES are linked and complex adaptive systems, it follows that building adaptive capacity
for resilience is the key objective in governing these linkages (Wilkinson 2012). Complexity and
unpredictability of SES is largely a function of the self-organising, adaptive behaviour of living
organisms, particularly the ability of humans to intuitively react to change, or to anticipate, plan and act
for the future (Slootweg & Jones 2011). As an example, practitioners in Nunavut were concerned with
enhancing participation among community stakeholders, integrating Traditional knowledge and Western
science, and devolving decision-making and management roles to community and regionally based
organizations (Armitage et al 2005). A community based natural resource management model (CBNRM)
was applied in this case.
Aspects of the CBNRM could also be applied within a resilience context; especially since this
approach encourages management flexibility under conditions of uncertainty, and, may therefore prove
more adaptable (Armitage et al 2005). In the Nunavut case, local hunters and trappers organizations
(HTOs) were expected to play key management roles and were expected to mediate community
harvesting activities, participate in planning and management of wildlife, comment on proposed
development and research projects, and contribute to monitoring and reporting activities (Armitage et al
2005). Adaptive management consists of a series of linked, iterative steps involving problem
identification, collaborative brainstorming, model development, hypothesis testing, planning,
experimentation, monitoring, evaluation, and behavioral change (Habron et al 2003).
These transformative properties of AM involve four phases (Folke et al 2005):
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-

Preparing the system for change

-

The opening of an opportunity

-

Navigating the transition

-

Charting a new direction for management while building resilience of the new governance
regime (if required)
It could be argued that TFL falls within the second phase here, in that the coalition has some

funding and interested stakeholders committed to educate the GTA public on the benefits of having more
urban trees. While an adaptive management approach thrives on information collection and use, it also
enables action in the face of information shortage. The AM concept focuses on learning and acquiring
more information, but only information that helps foster learning and incorporates uncertainty (Habron et
al 2003). Another characteristic of AM is that it can be successful in systems that meet both ecological
and social criteria, such as a willingness of managers, their administrators, and the public to experiment
and participate in a formal structure for learning (Baron et al 2009). Trust and cooperation are necessary
for implementing management actions that are designed to meet learning and other social objectives
(Baron et al 2009).
Benson and Garmestani (2011) state that AM promotes flexible decision making that can be
adjusted in the face of uncertainties as outcomes from management actions and other events become
better understood. Careful monitoring of these outcomes both advances scientific understanding and help
adjust policies or operations as part of an iterative learning process (Benson & Garmestani 2011). The
authors note that the true strength of AM is in how well the approach helps meet environmental, social
and economic goals, increases scientific knowledge, and reduces tension among stakeholders. SER offers
the ideal process of adaptive co-management. Adaptive co-management describes the synthesis of two
emerging approaches to natural resource management that attempt to deal better with uncertainties and
complexities: co-management and AM (Wilkinson 2012; Olsson et al 2004).
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Co-management or AEM can lead to advantageous outcomes, as long as certain sociocultural
criteria embedded in a particular SES are met (Habron et al 2003). Key features of adaptive comanagement include a focus on learning-by-doing; synthesis of different knowledge systems;
collaboration and power-sharing among a community or organization(s), regional and national levels; and
management flexibility (Slootweg & Jones 2011). Direct stakeholder inclusion and participation is
necessary for co-management to succeed and promotes an evolving, place-specific governance approach
in which strategies are sensitive to feedback and orientated towards system resilience and sustainability
(Slootweg & Jones 2011).
The sharing of management power and responsibility may involve multiple institutional linkages
among user groups or communities (different GTA municipalities), government agencies (City of
Toronto), and non-governmental organizations (NGOs; Ontario Urban Forestry Council, Landscape
Ontario, etc.). Adaptive co-management and/or AEM relies on the collaboration of a diverse set of
stakeholders operating at different levels, often in networks, from local users, to municipalities, to
regional and national organizations, and in some cases to international bodies (Olsson et al 2004).
The goal of good AM is to improve understanding of the dynamics of a whole system, and not to
obtain detailed knowledge of parts of the system (Folke et al 2005). This idea may contradict
conventional management thinking. However, Folke and his colleagues (2005) suggest that complex
adaptive systems and periods of rapid change gives stakeholders and practitioners new roles in decisionmaking from being traditionally objective and detached specialists expected to deliver knowledge to
managers to becoming one of several actors in the learning and knowledge generation process. An
excellent example of successful AM and resilience is the case of the Lake Apopka ecosystem in Florida.
Prior to the 1940’s, recreational fishers flocked to the clear, clean lake to take advantage of the
fantastic fishing (Angelo 2009). During the 1940’s however, vast stretches of adjacent wetlands were
converted to farmland and a combination of altered drainage, increased nutrients (phosphorous) loading,
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and diminished natural filtration contributed to eutrophication within the lake (Angelo 2009). In addition
to excessive nutrient loading, pesticides were heavily used on the farmlands and by the mid 1960’s, Lake
Apopka was designated as Florida’s largest polluted lake (Angelo 2009). In 1985 the Florida state
government initiated one of the more successful AM programs ever attempted.
By creating and coordinating several stakeholder groups comprised of local watershed planners,
farmers, wildlife authorities, and community land owners, an active AM program was adopted in order to
reverse the eutrophic state of the lake. The approach was not easy. Several actions were initiated,
including reduction of phosphorus-rich wastewater into the lake, the creation of a marsh flow-way (to
mimic natural filtration once provided by pre-farm wetlands), the removal of eutrophic-tolerant fish
species, and finally the conversion of farmland back into wetlands (Angelo, 2009).
Monitoring of the lake continues today; phosphorous concentrations have dropped by more than
half and water clarity has greatly improved as a result of the AM measures. The Lake Apopka case
illustrates that multiple stakeholders from different backgrounds can come together and persevere through
trial and error. As with most AM programs, there were some setbacks during the restoration process. For
example when farmlands were being re-converted into wetlands highly contaminated areas were flooded,
and fish accumulated these contaminants. Shortly after, fish-eating birds began to die off, due to further
bioaccumulation of the contaminants (Angelo 2009). This was an unexpected (and unwanted) outcome of
the Lake Apopka AM program. An important aspect to note on the idea of resilience is that failures were
encountered at Lake Apopka, and they may continue to occur. This is an important part of managing for
resiliency (Duncan, 2001).
The more successful adaptive governance systems, often emergent and self-organizing, connect
individuals, networks, organizations, agencies, and institutions at multiple organizational levels with
ecosystem dynamics (Westley et al 2011). To emerge and be effective, self-organized governance
systems for ecosystem management require a civic society with a certain level of social capital, and the
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governance system must continuously learn and generate experience about ecosystem dynamics (Folke et
al 2005). Transparent, and inclusive decision-making processes that are viewed as legitimate by
stakeholders, are a precondition for effective adaptive governance systems to emerge and be sustained
over time despite social and ecological uncertainty and surprise (Westley et al 2011). Adaptive
management encourages interactions between external resources and actors and internal and local ones;
this synthesis facilitates social innovation and adaptive capacity in all SES.

2.5

Social Innovation
Due to rebound effects on societies of human perturbations of key processes in the earth system

there has been shifts in the global nitrogen, sulfur, and carbon cycles; declines in the availability of
critical resources like fresh water, rich cropland, and high-quality energy; and rising complexity,
interconnectivity, and speed of operation of key global SES, including the world’s financial, trade, food,
and resource-extraction systems (Westley et al 2011). As a result of these trends, there is a rising
frequency of threshold behaviour within these key systems (Westley et al 2011). A positive aspect that
may result from these rebound effects is that opportunities will open up for social innovation and
reinvention of policies, technologies, and management approaches. The challenges facing TFL and the
goal of 40% urban tree cover represents one of these opportunities.
Several organizations, including TFL, experience social-ecological threshold pressure, but social
innovation can play a major role in shifting towards a more resilient, adaptive entity. As such, successful
transformation toward sustainability could be promoted by fostering innovation and building adaptive
capacity and resilience (Chapin et al 2009). Managing for resilience promotes new ways of thinking about
SES that not only acknowledges their complexity but also provides a basis for increasing our capacity for
learning and adaptation (Benson & Garmestani 2011). As Olsson and his colleagues (2004) put it, the
resilience of SES contributes to social capacity for learning about ecosystem dynamics by providing a
buffer that protects the system from the failure of management actions that are based on incomplete
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understanding. Innovation sits at the heart of understanding resilience and transformative capacity in
human-dominated systems (Ernston et al 2010).
Social innovation refers to new concepts, strategies, initiatives, products, processes, or
organizations that meet pressing social needs and that profoundly change the basic routines, resource and
authority flows, or beliefs of the social system in which they arise (Biggs et al 2010). Westley and others
(2011) also argue that invention (the creation and spread of new ideas) and innovation (the
implementation of those ideas to society) have chiefly been responsible for economic value creation,
rather than as a means to impact the environment. The TFL coalition has an opportunity to achieve both
of these activities, in that projects will be designed, funded, and implemented to increase the number of
trees in the GTA. This will enhance the valuable services that trees provide, and it will create planting,
preservation, and tree health monitoring jobs in the green infrastructure, parks, and urban development
sectors.
According to Biggs et al (2010), social innovation is facilitated by several factors: (1) finance
specifically directed at supporting innovation, (2) incubation processes that nurture promising innovations
in their early stages, (3) leaders who visibly encourage and reward successful innovations, (4) the
promotion of interactions across organizational, sectoral, or disciplinary boundaries, (5) empowerment of
users and stakeholders to drive innovation themselves, and (6) the opening of markets and governance
processes to user groups and private businesses.
As previously stated, dynamic and complex SES require strategies that build resilience. The shift
from people and nature as separated parts to interdependent SES provides exciting opportunities for
societal development in tune with the biosphere; a global sustainability agenda for humanity (Folke et al
2011). It is these kinds of thoughts that may help to stimulate social innovation and adaptive capacity
within new working groups or management regimes. Innovation requires sense-making, and this implies
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taking interpretations seriously, inventing and reinventing a meaningful order, and then acting upon it
(Westley et al 2011).
Strong values and vision are essential components in the sense-making process for management
of complex system. Key stewards provide vision, skills, and leadership for team work in this process
(Westley et al 2011). Social learning through experimentation, innovation and knowledge sharing are the
core processes that build the human dimensions of adaptive capacity and resilience of SES (Chapin et al
2009). Leadership also plays a significant role in the self-organizing process. Leaders often initiate key
processes required in environmental management (Olsson et al 2004). Individual actors serve as key
players in institution building and organizational change in relation to ecosystem dynamics and facilitate
horizontal and vertical linkages in the adaptive co-management process (Olsson et al 2004).

2.5.1 Adaptive Capacity
Systems with high adaptive capacity are able to reconfigure themselves when subject to change
without significant declines in crucial functions of the SES (Folke et al 2005). Resilience thinking
attaches great value to learning. The capacity to adapt and to manage resilience requires learning,
especially in arenas of collaborative learning using a combination of various sources of information and
knowledge (Slootweg & Jones 2011). In SES with high adaptability, the actors have the capacity to
sustain the system in desired states in response to changing conditions and disturbance events (Olsson et
al 2004). Resilience of SES in the face of uncertainty and surprise is about promoting the capacity to
expect the unexpected and absorb it (Folke et al 2005).
As mentioned previously, the adaptive cycle (Figure 2) comprises a “fore-loop” (the growth
curve) and a “back-loop” which describes the collapse of a system and the reorganisation of its
components to provide the materials for renewed growth (Folke et al 2004; Slootweg & Jones 2011). The
fore-loop represents a slow sequence of change from an exploitation phase as the resources for growth are
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accumulated, to a conservation phase where resources become progressively more locked up within the
system’s structure (Slootweg & Jones 2011).
As Chapin et al (2009) states, the front loop of the adaptive cycle can be seen as largely
characterized by incremental innovation that strengthens the current system or trajectory of change. In
contrast, the back loop may be precipitated by, or create a window of opportunity for, radical innovation.
Changes and innovations that occur in the back loop may lead to fundamental reorganization of the SES,
so that the system functions in a qualitatively different way than it did before, that is, it is transformed
(Biggs et al 2010; Chapin et al 2009). Because systems are moving constantly through adaptive cycles on
numerous linked temporal and spatial scales, every conservation phase will ultimately end (Walker & Salt
2006). The longer a system remains in the conservation phase, or is kept artificially there by management
measures, the smaller the external or internal shocks are required to end the phase and to initiate a release
phase (Burkhard et al 2011).
It is also important to note that although clearly not desired, failures provide opportunities for
learning (Baron et al 2009). The Baron study reiterates that effective adaptation requires that agencies,
managers, scientists, and the public think differently from in the past about how to manage natural
resources. According to panarchy theory, adaptive cycles operating at different levels of scale are linked
by “revolt” and “remember” dynamics (Gunderson & Holling 2002). Revolt occurs when change at one
level precipitates change at a higher level, while the remember interaction facilitates renewal and
restoration at the lower level by drawing on the capital stored in the larger scale cycle. Cascades of
collapse can occur if the remember facility of large-scale cycles is eroded by the actions of multiple fast
variables. The interactions between cycles operating at different levels of scale have important
implications for management of social and ecological systems (Slootweg & Jones 2011). Disturbances,
shocks or surprises are to be expected in social-ecological systems and that resilience is enhanced by
acknowledging and governing for this (Wilkinson 2012).
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One way to build adaptive capacity in social systems and thus foster resilience is to build capacity
among many individuals. At the individual level, adaptive capacity requires learning about how to be
open to changing ways of thinking and about how to reduce the possibility of making erroneous
interpretations, and is created through participation in a variety of experiences accompanied by reflexivity
(Krasny & Roth 2010; Fazey et al 2007). Not surprisingly, communities with many such skilled
individuals tend to have higher adaptive capacity (Krasny & Roth 2010; Fazey et al 2007). As Slootweg
and Jones (2011) posit, adaptive management can be viewed as an act of navigating the thresholds of
change identified in a resilience assessment so as to avoid thresholds to undesirable system states, or to
deliberately transform particular systems into new desirable states.
Fazey et al (2007) propose that adaptive capacity can be enhanced through educational strategies
that promote individuals’ ability to learn flexibly in a variety of contexts. This idea fits well with the
concept of social learning which helps build social capital, one of the resource components that define a
resilient community. Similar to what Fazey reports, another way to foster SES resilience is for learners to
engage in communities of practice focusing on resource stewardship, otherwise referred to as “activity
theory” (Krasny & Roth 2010). In 1997, a group of residents, including an environmental law professor, a
marine scientist, and several farmers, founded an activist and stewardship group called the Hagan Creek
Watershed Project (HCWP; Krasny & Roth 2010). The group initiated a youth education program to
foster student learning through engagement in the ongoing watershed restoration activities.
University of Victoria faculty and students approached seventh-grade classes from schools within
the Hagan Creek Watershed, and read with them newspaper articles that featured the watershed problems
and the work of the HCWP (Krasny & Roth 2010). The Project director then visited the classrooms and
called for student involvement in working toward the improvement of and generating knowledge about
the health of the watershed, and promised space for exhibiting photographs and websites describing their
work. In each of the three classrooms, the students began to brainstorm about how to improve and better
understand the environmental health of the watershed (Krasny & Roth 2010).
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A wide variety of stakeholders and practitioners were invited to assist the students, including
parents, aboriginal elders, politicians, scientists, and graduate students. Environmentalists and biologists
assisted students in learning to collect reliable data that would be suitable for entering into the database
established by the watershed organization (Krasny & Roth 2010). During class, the students processed
field data and constructed representations for exhibits that served to reintroduce Project findings into the
community (Krasny & Roth 2010). Each year, the Project organized an open-house, where Project staff
and volunteers, other environmental groups, scientists, and students set up exhibits so that community
members could learn about the Hagan Creek watershed and the restoration activities (Krasny & Roth
2010).
Fazey et al (2007) also describe how participation in a diversity of learning experiences, varying
in contexts, teaching methods, and circumstances, leads to adaptive capacity among individuals. They
claim that one means by which a system gains adaptive capacity and becomes more resilient is through
the additive capacity building of multiple individuals within that system; in effect, learning from one set
of activities to create a new set of activities (Krasny & Roth 2010). Activity theory also stimulates
thinking about building adaptive capacity over the long term, within a broader system. Another approach
that may foster adaptive capacity is scenario-based planning. This is a process, usually qualitative, that
involves exploration of a wide set of alternative futures (Baron et al 2009).
A finite number of scenarios, typically three to five, can be extremely useful for helping to
develop and implement plans, and also can minimize the frustration that comes from having to deal with
uncertainty (Baron et al 2009). Public involvement in scenario building at all levels, from individual park
or region to national, will not only prepare people for possible future outcomes, but will help build
support if goals need to be modified (Baron et al 2009). Leadership is essential in shaping change and
reorganization by providing innovation in order to achieve the flexibility needed to deal with ecosystem
dynamics (Folke et al 2005).
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Leaders can provide key functions for adaptive governance, such as building trust, making sense,
managing conflict, linking actors and compiling and generating knowledge; these cross-scale interactions
are important for building adaptive capacity and shifting unstable regimes to more innovative stable ones
(Figure 4; Westley et al 2011).

TIME
1

TIME
2

TIME
3

Figure 4: Cross-scale dynamics of social innovations and the role of institutional entrepeneurs or leaders. Adapted from
Westley et al. (2011). The green ball represents an innovative regime that is shallow and unstable at TIME 1, while the blue ball
represents a dominant regime that is deep and stable. In TIME 2 the innovative regime’s basin of attraction is now deeper and
more stable than the previously dominant regime’s basin. By TIME 3, resources of the dominat regime are absorbed into the new,
innovation regime, thus creating a transformed system.

Key individuals also develop and communicate visions of ecosystem management that frame selforganizing processes (Folke et al 2005). Polarizing individuals often have the ability to manage existing
knowledge within social networks for ecosystem management and further develop those networks.
Organizations, and in particular business organizations, play an essential role in determining how society
creates, understands, and addresses these kinds of global environmental risks (Hill et al 2006). Social
networks are self-constructed by society in a process of coordination, best described as a continual
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recursive communication process that eventually allows different people to understand each other, share
values and beliefs, and generally work together to achieve their aims (Ernston et al 2010).
Urban innovation holds potential to identify novel ways of sustaining resources to cities and
systems of cities, thus changing the alignment between technical and social networks and driving urban
growth (Ernston et al 2010). Further, Ernston and others (2010) suggest that the way to increase system
resilience is through social environments rather than ecological ones. The authors state that in order to
build resilience and face uncertainty and change means to harness the interactions between stakeholders.
Societal collaboration rather than integration with the natural environment is the idea here. Innovation
occurs most readily in contexts where experimentation and exploration are encouraged and where
innovative ideas, projects, designs, processes are connected to the institutional resources and
opportunities that can give them broad impact and durability (Westley et al 2011).
Case studies conducted in Sweden, South Africa, and the United States by Biggs et al (2010)
identified important factors contributing to innovation and transformation common to water, agricultural
and forestry cases: (1) the trigger or impetus for innovation, (2) “bricolage” and the sources of new ideas
and approaches, and (3) “diffusion,” whereby new ideas and approaches became adopted and
implemented. The authors subsequently identified the following key common factors underlying
transformation in ecosystem management across the three case studies: (1) environmental crises, (2)
reframing of perspectives, (3) engaging stakeholders, (4) social entrepreneurship, and (5) institutional
support. These case studies suggest that these conditions may provide excellent opportunities for radical
social innovation.
Social sources of resilience, such as social capital (including trust and social networks) and social
memory (including experience for dealing with change) are essential for the capacity of social-ecological
systems to adapt to and shape change (Folke et al 2005). It follows then, that if social learning and social
memory are fostered, both may prove to be excellent sources of innovation (Barthel et al 2010). As
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Westley and others (2011) state: local innovative capacity is enhanced when conditions for social learning
are present, particularly when there are stores of social memory on which to draw. A clear and convincing
vision, comprehensive stories and meaning, and good social links and trust with fellow stakeholders may
mobilize several interest groups at several levels and start a self-organizing process of learning and social
capital generation for management of complex adaptive ecosystems (Folke et al 2005).
Change demands innovation across multiple scales (Westley et al 2011). Cross-scale
arrangements are particularly appropriate for solving problems of complex adaptive systems because
there is experimentation and learning occurring (Olsson et al 2004). As required by the AM approach,
experimentation, combined with the networking of knowledge, creates a diversity of experience and ideas
for solving new problems, stimulates innovation, and contributes to creating feedback loops at different
scales (Olsson et al 2004). Westley and her colleagues (2011) postulate that a complex system perspective
that recognizes the dynamic links between the social, ecological, and technological sub-systems is needed
to understand what we see as the paradox of innovation: innovation as both a contributing cause for our
current unsustainable trajectory and our hope for tipping towards new, more resilient directions.
Most urban landscapes today are characterized by traffic congestion, population growth and the
privatization of public domains, and these processes pose tremendous pressure on urban ecosystems
(Barthel et al 2010). This is highly representative of the City of Toronto. At the same time, urban
innovation influences the ability to sustain ecosystem services, both locally and far from urban areas
(Ernston et al 2010). Managing for ecosystem services should be looked at more closely, as there may be
excellent opportunities for establishing innovative approaches that could enhance SER. Whether this is a
focal point for future TFL projects or not, the provision of ecosystem services via the GTA urban forest
will continue unabated, and these services could be optimized depending on the direction TFL takes.
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2.6

Ecosystem Services
According to some authors, managing each natural resource as a stand-alone commodity and

treating the environment as an externality must change to a system based on the stewardship of
interdependent SES in order to ensure long-term human welfare (Chapin et al 2011; Folke et al 2011). It
is reasonable to posit that an adoption of environmental management of ecosystem services encourages
SES building and can therefore be regarded as a step towards achieving resiliency. Ecosystem services
management may be an ideal way to address both pragmatic thought as well as intrinsic worth.
Developing measures to safeguard existing ecosystem services and establishing AM plans for different
services in the future seems to be a logical step towards enhancing SER. Natural capital is made up of
resources and ecosystem services from the natural world (Costanza et al 1997). As Folke and his coauthors (2011, 2005, 2004) state: there are no ecosystems without people and no people that do not
depend on ecosystem functioning.
Ecosystem services are generated by SES. Management of ecosystem resilience to sustain
resources and ecosystem services requires the ability to observe and interpret essential processes and
variables in ecosystem dynamics to develop the social capacity to respond to environmental feedback and
change (Folke et al 2005). According to Walker et al (2002), ecosystems provide a stream of goods and
services that, depending on how they are managed, are subject to different risks of loss. Decreasing
resilience in a given system will increase the risk of loss. Within human dominated ecosystems, there are
close relationships between social dynamics, structure and inequity, and the ability to sustain ecosystem
services at different scales (Ernston et al 2010).
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2.6.1 Ecosystem Services – What are they?
Each ecosystem provides a variety of services that maintain biodiversity and produce ecosystem
goods (Boyd & Banzhaf 2006). These ES goods can be categorized and monetized for economic gain in
terms of credit systems for trading and/or off-setting (Boyd & Banzhaf 2006). Ecological knowledge
required for ecosystem- based management includes an understanding of ecosystem structure (patterns)
and dynamics (processes), the functions that the ecosystem provides (goods and services), and ecosystem
responses to change, such as environmental variation and anthropogenic pressures (Osterblom et al 2010).
Not surprisingly, the ecosystem-based approach also recognizes the role of the human dimension
in shaping ecosystem processes and dynamics and how society reflects properties of complex adaptive
systems, such as a diverse set of institutions and behaviors, local interactions between actors, and
selective processes, that shape future social structures and dynamics (Folke et al 2005). According to the
United Nations Millennium Ecosystem Assessment (MA), ES can be separated into four broad categories:
provisioning, regulating, supporting and/or habitat, and cultural services.
Provisioning services include the production of food and water, minerals, pharmaceuticals,
biochemicals, industrial products, and energy such as hydropower or biomass fuels (MA, 2003).
Regulating services consist of carbon sequestration and climate regulation, waste decomposition and
detoxification, purification of water and air, crop pollination, and pest and disease control (MA 2003).
Supporting (or habitat) services include nutrient dispersal and cycling, seed dispersal, and primary
production (MA, 2003). Cultural services provide cultural, intellectual, and spiritual inspiration, and are
perpetuated by recreational experiences and scientific discovery (MA 2003). Economists and
conservationists alike may re-categorize these ecosystem services according to the “Total Economic
Value” or TEV model (Figure 6; MA 2003).
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Figure 5: Different ecosystem services that may be managed for according to the Total Economic Value model. Adapted
from the United Nations Millennium Ecosystem Assessment (2005). The urban forests of the GTA are valuable for many of
the uses listed above, most notably ecological function values and bequest values. There are also direct use values (nature-related
outdoor activities) that are derived from this resource.

Within this framework three different values are used to describe ecosystem services; direct use
values, ecological function values, and non-use values. The non-use values are further broken down into
five sub-categories listed as option values, quasi-option values, vicarious use values, bequest values, and
existence values. A study conducted in 2011 by Heidenreich reports on the great TEV potential of trees
(Table 2). This provides some rationale for enhancing urban forests; a greater abundance of city trees
means more ecosystem services rendered. Although biocentrics would prefer not to assign economic
value to these services, the TEV model identifies several aspects that are common to both anthropocentric
and biocentric supporters.
A recent study (Viglizzo et al 2012) reinforces the idea that depending on the ecosystem services
of concern, benefits can be perceived locally (in the case of water supply to a particular area), regionally
(basin water regulation) or globally (regulation of atmospheric gases composition). For many services the
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same stakeholder can be an “affector” and/or an “enjoyer”; an affector is a stakeholder that, intentionally
or not, adversely alters the level of provision of a particular ES, affecting “enjoyers” as members of
society. (Viglizzo et al 2012).
A sustainable flow of desirable ecosystem services depends on the resilience of social–ecological
systems (Berkes et al 2003), referring to the capability to absorb change and surprise, utilize it, reorganize
and continue to develop without tipping over critical threshold to alternative trajectories, where desired
ecosystem services no longer are produced (Barthel et al 2010). Terrestrial and aquatic ecosystems may
easily shift into undesired states in the sense of providing ecosystem services to society (Folke et al
2005). Ecosystem-based management for example, recognizes that people shape natural capital and its
capacity to sustain resource flows in any ecosystem directly or indirectly, now and through history, from
local groups to globalized urban dwellers (Folke et al 2011). The ecosystem approach entails that scales
of management should be matched to relevant ecological scales, in order to manage for maintained
structure, function and resilience (Osterblom et al 2010).
Managing ecosystems to sustain ecological resilience requires developing, assessing, and
implementing appropriate human interventions (e.g., management actions, strategies, and policies) that
have the potential to reduce the vulnerability of ecosystems to losing ecological integrity (Prato 2010).
Ecological systems require adequate governance responses in order to maintain the provision and
production of multiple biodiversity goods and services (Gatzweiler 2006). Not surprisingly, an optimum
model for urban governance would also aim to maintain or even enhance essential ecosystem services and
to accomplish this in ways that recognize the spatial distribution of ecosystem services and their relation
to social equity (Ernston et al 2010). Anthropogenic activity contributes to large-scale and accelerating
effects on the climate, environment and ecosystems of the Earth, thereby degrading many ecosystem
services (Benson & Garmestani 2011; Chapin et al 2009).
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A central goal of ecosystem stewardship is to sustain the capacity to provide ecosystem services
that support human well-being under conditions of uncertainty and change. One of the first statements in
an extensive GIO report (2012) refers to the fact that we are currently under the same conditions.
However, uncertainty has always characterized SES and should therefore not be an impediment to action
(Chapin et al 2009). A major governance challenge in this context is to strengthen resilience of SES,
whether in urban or rural landscapes or seascapes, to deal with such global links and feedbacks and to use
them as opportunities for reconnecting societal developments to the biosphere (Folke et al 2011).
The need is to identify pragmatic strategies that increase the likelihood of socially beneficial
outcomes and reduce the risk of bad outcomes (Chapin et al 2009). By monitoring trends in these
stressors and their impacts, resource users can gauge changes over time and act to reduce stresses or
exposure to stresses. In general, programs that build and sustain natural, human and social capital, and
broaden the range of livelihood opportunities reduce the vulnerability of society to a broad range of
stresses (Chapin et al 2009). Ecosystem stewardship shifts the resource management philosophy from
reactions to observed changes to proactive governance that shapes change for sustainability, while
preparing for the unexpected. This is analogous to a business strategy that shapes markets to sustain or
develop competitive advantage in a changing and uncertain economic climate (Chapin et al 2009).
Ernston et al (2010) state that society is facing increasing uncertainty due to climate change,
migration of people, and changes in the capacity of ecosystems to generate goods and services. Urban
services such as transport, housing, medical aid, jobs and financial markets are inextricably linked to
ecosystem processes including improved water and air quality, storm protection, flood mitigation, sewage
treatment, micro climate regulation, and recreation and health values (Daily 1997; Ernston et al 2010).
Ecosystem based management aims to protect and enhance ecosystem services as well as the capacity of
natural capital that sustains the services (Chapin et al 2009). Ecosystem-based management recognizes
that people shape natural capital and its capacity to sustain resource flows in any ecosystem directly or
indirectly, now and through history, from local groups to globalized urban dwellers (Folke et al 2011).
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Successful adaptive approaches for ecosystem management under uncertainty need to (1) build
knowledge and understanding of resource and ecosystem dynamics, (2) develop practices that interpret
and respond to ecological feedback, and (3) support flexible institutions and organizations and AM
processes (Olsson et al 2004). The development of an ecosystem approach is facilitated by financial
support. The availability of such support may trigger self-organization (Olsson et al 2004). Incorporating
economic values of ecosystem services into decision making, through incentives and price signals, PES,
reforming environmentally harmful subsidies, and introducing tax breaks for ecosystem stewardship
(Chan et al 2012; Viglizzo et al 2012; Folke et al 2011) are all initiatives that could be investigated further
and evaluated for in potential future programs.
The basic framework of providing payments for ecosystem services (PES) is to provide financial
incentives to private landowners to implement conservation practices that provide critical ecosystem
services such as water and nutrient cycling, pest control, and climate regulation (Garbach et al 2012). In
1996, Costa Rica became the very first country to implement a PES program (Slootweg & van Beukering,
2008). Before 1996, Costa Rica was one of the most rapidly deforesting countries in the world, but a shift
towards a PES program, based on paying landowners for four particular ecosystem services: carbon
sequestration, watershed protection, scenic beauty, and nature conservation, changed this (Slootweg &
van Beukering, 2008). Costa Rica is now recognized as one of the leaders in sustainable development in
reforestation, education and conservation.
A more recent example of successful ES valuation is the Alternative Land Use Services (ALUS)
program, developed in Manitoba, Canada in 2006 (ALUS 2013). Currently, four provinces are conducting
ALUS programs, all of which are community-developed and farmer-delivered. Participation is voluntary
and is based on PES according to the fair-market value of available beneficial services and the average
land rental rates for each program area (ALUS 2013). Another excellent example of a PES program is the
Catskills-Delaware Watershed, which provides about 9 million people with clean, naturally filtered water
(Watershed Agricultural Council; WAC 2012). This program is a public-private partnership between New
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York City and local farmers and land-owners and is based on incentivized, on-site practices performed on
public lands (WAC 2012). The farmers and land-owners receive PES and are effectively surface-water
stewards of NYC’s drinking water supply (WAC 2012).

2.7

Development Evaluation
There are a variety of ways to evaluate past and current management projects. While formative

evaluation focuses on improving a model, and summative evaluation aims to make a broad judgement
about the merit/worth of a particular program, development evaluation entails learning by doing (Gamble
2008; Patton 2008). Development evaluation could be a critical tool in identifying knowledge gaps among
workers, users, and stakeholders. Gamble (2008) illustrates the applicability of different types of
evaluation (Table 3).
Table 3: Development evaluation phases in relation to the adaptive cycle. Adapted from Gamble (2008). The projects that
TFL will undertake will occur within a complex social-ecological system. The coalition is newly-formed and comprised of a
combination of government, private-sector, and non-profit organizations; there will be excellent opportunities for social
innovation.

As can be seen in Figure 6, the three different types of evaluation relate quite nicely with the
adaptive cycle, with summative evaluation associated with the conservation phase, formative evaluation
applied to the exploitation phase and developmental evaluation used at the reorganization phase (Gamble
2008).
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Figure 6: Applicability of different program evaluation types according to Gamble (2008). Related to the original Panarchy
diagram, developmental evaluation could be a useful tool in enhancing the robustness of projects. This type of evaluation is
helpful in identifying steady-state variables that could be managed for to increase redundance and overall system resilience.

Knowledge, understanding, flexibility and adaptive behaviour are all cornerstones of achieving
resilience within SES (Gooch & Rigano 2010). By describing links between healthy communities and
healthy ecosystems, opportunities arise for evaluating the effectiveness of natural resource management
initiatives (Gooch & Rigano 2010). Similarly, any particular organization, including TFL, may benefit
from participating in some form of perpetual self, as well as peer, evaluation. According to Folke et al
(2002) and Schouten et al (2012), policies should allow for the flexible collaboration and management of
SES with open institutions that allow for learning and innovation on multiple levels. These policies
should focus on sustaining key ecological variables and enhancing diversity to cope with uncertainty.
This thesis provides a first step in evaluating the development of TFL, as well as assessing the resilience
of the coalition thus far. The next Chapter details the various methods used to accomplish this.
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3.0

Chapter 3: Research Methods

3.1

Meeting Observations
Three research methods were used to collect data for the TFL study. The first two methods,

meeting observation and content analysis, were employed congruently. The third involved a Delphi
survey technique. Each method is described in more detail. The TFL workshop sessions were all carried
out in Toronto and were held between April 9th – August 29th of 2013 (Table 4).
Table 4: Four TFL Work Sessions Used for Observation Analysis. All four sessions were between three and four hours in
length and consisted of TFL core members, supporters, and other organizations. These sessions started with a brief introduction
to acquaint all attendees and followed with a review of the minutes of the previous meeting or an overview of the current meeting
topics. The remainder of each session was conducted as roundtable discussions that allowed participants to engage in creative
brainstorming.

These meetings were relatively similar in structure; usually starting with a recap of previous
meetings and a short presentation outlining the objectives for the current session. Open round-table
discussions regarding the direction of TFL would follow. The observed work sessions were comprised of
members from a variety of organizations that share a commitment to the overarching coalition goal of
achieving 40% urban tree canopy cover in the GTA. Those that consistently met to discuss the role and
future of the coalition included not-for-profit organizations, City of Toronto municipal staff, private
investors, TRCA and other Conservation Authority staff, and academics (Table 5).
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Each TFL meeting allowed stakeholders to come together and share their unique perspectives and
expertise regarding the common 40% goal. The TFL meetings were usually conducted as roundtable
discussions, which fostered an engaging atmosphere. As reported by other researchers, this allowed
participation in creative brainstorming on specific questions and to generate clear and detailed
suggestions (Magis 2010).
Table 5: List of TFL Work Session participants. List represents member organizations that were present for at least one of the
four work sessions held between April 9th and August 29th 2013. TFL core members, related organizations, and supporters/friends
participated at different times. Actual participant names are omitted. Multiple participants from the same organizations are
indicated in parentheses. System ID is used for system analysis discussed in Ch. 4.

At least two of the meetings were digitally recorded; notes were taken verbatim at every meeting.
In addition to these transcriptions, personal thoughts and questions were documented for later
consideration. On occasion, there were instances where one-on-one exchanges took place, which provided

43

excellent background or more personal insight into different facets of the meetings. The final source of
meeting information was the minutes from each work session; these were provided by TRCA staff.
Themed analysis informed by the literature review was carried out for both the meeting observations and
the document analysis. A list of the chosen analytical themes is shown in Table 6.

3.2

Document (Content) Analysis

Document analysis is a qualitative analytical research method that involves systematic reviewing
or evaluating of documents, including both printed and electronic material (Bowen 2009). As defined by
Krippendorf (2013), content analysis consists of a systematic study of texts or images with the purpose of
identifying common themes. Similar to other qualitative methods, document analysis requires that data be
examined and interpreted in order to elicit meaning, gain understanding, and develop empirical
knowledge (Bowen 2009). Document analysis involves finding, selecting, appraising (making sense of),
and synthesising data contained in documents; this yields new interpretations of data such as excerpts,
quotations, or entire passages (Bowen 2009).

The new data are then organized into major themes, categories, and case examples specifically
through content analysis (Krippendorf 2013; Bowen 2009). As Merriam (1998) suggests, content analysis
can be analyzed qualitatively for themes but it can also be assessed quantitatively. Specifically, the
frequency and variety of messages or themes can be quantified and used to compare or characterize
different sources of data (Merriam 1998).

For the purposes of this current TFL research, a specific method of coding was used to perform
content analyses of selected material. In order to start the TFL content analysis, each of the TFL partner’s
respective goals and mission statements were used as a starting point. All meeting notes and minutes were
also analyzed. Additionally, a central GIO report, “A Vision for Green Infrastructure in Ontario” was also
included, as well as other organization and study reports, and survey information.
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The GIO report was used as a starting point to establish a list of categories (Table 6) to assign
themes within each document. As other documents were assessed, similar themes were identified and new
themes were either added to as a new category or grouped into an existing category. Every paragraph
within each of the chosen documents was “coded” to one of the categorical recurring themes. Coding is
an established method of assigning a designation, in this case a specific theme, to various aspects of data
(Merriam 1998). As shown in Table 6, 21 different themes were chosen to code for. To augment the
analysis, 10 of the themes were merged, these occur in the similarly shaded boxes. The reason for this
merging of themes was two-fold: first to simply reduce the total number of coding categories and second,
to see if combining related themes would affect the overall analyses.

Table 6: List of 21 recurring themes identified in the document sources and TFL work sessions. In order to streamline the
results, the following 10 themes were merged: Climate change and carbon sequestration, energy efficiency and urban heat island
effect, biodiversity and invasive species, ecosystem services and benefits, and resilience and AEM. The merging yielded 16
coding themes as opposed to the initial 21.
Urban heat
Climate

Carbon

Shade/UV/

Pollution
Energy efficiency

change

sequestration

island effect

Wind protection

Aesthetics
mitigation/Air
& Water quality

Governance
Invasive

Storm/Stormwater/

Health

Biodiversity

Ecosystem
& Funding

species & Pest

Flood mitigation

(physical/mental)

Benefits
Services

mitigation

Conservation
Resilience

AEM

Education &

Legacy

Engagement/Stewardship

& Heritage

Economics

Planting

/Preservation
/Protection/
Monitoring
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To clarify, some of these themes encompass more than what is listed. “Governance & Funding”
includes partnerships, stakeholders, and programs, “Health Benefits” includes quality of life,
“Economics” covers anything related to investment, real estate values, and jobs, “AEM” also covers
sustainable management, “Invasive Species” includes pest mitigation, and “Planting” encompasses a
range of activities including experimentation, maintenance, and ecology.
Further to this, an amalgamation of themes was necessary due to the different interpretations of
them at meetings and throughout document sources. For example, the themes of “Conservation” and
“Preservation” were used interchangeably and it was difficult to determine what the actual context of
usage was. Grouping ambiguous themes was also an attempt to avoid bias. A collection of documents
pertaining to urban forestry in the GTA was assessed for the content analysis. These documents ranged
from company website mission statements to expansive reports (Table 7).
Table 7: TFL Organization documents used for the content analysis. The top row shows the organization, below each one is
a listing of the chosen document(s) analyzed. Each source was read and then paragraphs were systematically coded according to
one of the 21 themes identified in Table 6.
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As such, each source was coded according to the 21 recurring themes. Themes were analyzed for:
a) Occurrence among all sources and b) Frequency across all sources. The measure of occurrence was
used to see if a particular theme appeared in each source. This illustrates whether or not a particular theme
was shared among the 12 core organizations.
The reason for this is that some themes occurred several times from one source, but nowhere else
in another; linkages observed between sources is a reliable measure of the relative importance of
particular themes to individual TFL organizations. The frequency assessment is also an important
measure in terms of determining which themes are most prevalent both within and between sources. This
data can help to infer what themes each TFL organization deems the most important, and therefore may
dictate the type and scale of projects the coalition chooses to support and/or implement. The selection of
representative themes was not only vital for carrying out the content analysis, but it was also critical to the
proper design of a specific survey method used to collect the final sets of data. In order to gain a more
descriptive and meaningful insight into TFL, the Delphi approach was used.

3.3

Descriptive System Map
Social systems can be mapped to show connections between actors and resource flows as well as

to describe characteristics of these interconnections or the individuals within the system (Otte & Rousseau
2002). According to Meadows (2008), any system (social, ecological, economic) consists of three basic
components: (1) A stock, (2) The flow of the stock, and (3) A function or purpose. Stock is the foundation
of the system and can be defined as a store, quantity, or accumulation of either material or information
over time (Meadows 2008). The way a systems’ stock changes over time from various factors can be
referred to as flow (Meadows 2008). The function (attributed to non-human systems) or purpose (human
systems) refers to the effect of the system (Meadows 2008).
For this study, the TFL system stock refers to the participating urban forestry organizations, while
the flow involves the engagement of all stakeholders, funding, and sharing of ideas and information. The
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purpose of the TFL system is to increase the urban forest canopy cover in the GTA to 40%. There are
many approaches to describing and/or creating a systems map, some are quantitative, and some are
qualitative. Quantitative system mapping involves the use of data collection, mathematical modelling, and
various analyses of assessing nodes (actors) and links between nodes (Otte & Rousseau 2002). The
qualitative design relies more on describing actors and assessing relational ties between them (Russell
2013).
Due to time constraints, and because TFL is a formative group that is still in the early stages of
development, it was deemed that a qualitative system mapping approach would be more suitable for this
research. This qualitative approach was based on a combination of sources to design a simple descriptive
system map of TFL (see Ch. 4, Section 4; Figure 16). The Tier diagram (GIO 2013; Ch. 4 Section 3;
Figure 15) was used as a backdrop to correlate the current TFL network with the three different tier
affiliations. The network itself was described based on the meeting observations, in conjunction with the
list of core members (Table 1) and meeting participants (Table 5). The TFL system currently consists of
twenty-five members comprised of two investors, six NGOs, seven non-profits, four public agency staff,
three municipal government workers, and three academics.

3.4

TFL Delphi Survey – An Iterative Technique
A survey is defined simply as a system to collect information to describe, compare, or explain

knowledge, attitudes, and behaviour (Connelly 2009). More specifically, a Delphi survey is a
questionnaire method that was first developed in the early 1950s; it is based on opinions that are shared
and organized through feedback (Orsi et al 2011; Bardecki 1984). On its own, or in combination with
other methodology, the Delphi technique is an effective way to identify complex conservation planning
and management issues and/or objectives (Rixon et al 2007).
One great advantage of the Delphi technique is that it can be employed to obtain both quantitative
and qualitative data (Hsu & Sandford 2007). The method is based on the iterative administration of a
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questionnaire to each member of a panel of individuals (Bardecki 1984). Each iteration of the
questionnaire is referred to as a “round”; after each round, some form of feedback is provided to each
panelist (Bardecki 1984). The feedback is normally a summary of the previous round results;
subsequently, the panelists then re-evaluate their responses given the new information obtained (Bardecki
1984). This process continues for as many rounds as required by the “director” until the necessary data is
acquired. There are four defining characteristics of the Delphi:
-

Feedback of results to panelists

-

Anonymity of individual contributions

-

Assessment of responses as a group

-

Opportunity for dissenting opinions to be forwarded
The Delphi enables researchers to achieve the following objectives (Hsu & Sandford 2007):

-

Development or determination of a range of possible program alternatives

-

Identification of underlying assumptions or information leading to different judgments

-

Discover information which may generate a consensus on the part of the respondent group

-

Correlate informed judgments on a topic spanning a wide range of disciplines

-

Education of the respondent group as to the diverse and interrelated aspects of the given topic
The Delphi technique is particularly useful for achieving group communication that allows

individuals to deal with complex problems (Orsi et al 2011). The Orsi study focussed on establishing key
ecological criteria and indicators within a forest restoration context, and is an interesting case because the
Delphi process was administered completely on-line. On-line Delphi surveys are now more common and
this further enhances anonymity (Orsi et al 2011; Rixon et al 2007).
For the TFL study, both the first and second round Delphi questionnaires were designed using an
on-line survey website (Free Surveys Online 2001-2012).
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Information synthesized from the literature review, meeting observations, and document analysis
was used to formulate questions for the survey (Appendix 1). The survey questions were structured
according to the set of criteria listed in Table 8.
Table 8: List of nine criteria used to design the Delphi Survey. Questions on the surveys (Appendices 1-3) were focussed on
these nine categories for both the first round and the second round. The “Biographical Information” was only collected to identify
the type of organization that each participant was involved in (ie. NGO, non-profit, etc.). The “TFL 40%” category was only used
in the first round since it was determined that the coalition was sufficiently in agreement regarding the goal. All other criteria
were included in the second round.

“Biographical Information” was collected to simply identify the type of organization that
respective participants were involved with. The results of both of rounds of the Delphi were completely
anonymous. The “Urban Forestry Benefits” section was designed to poll TFL on what specific types of
things they felt should be promoted more to the GTA general public, such as better health or storm
protection. “Public Knowledge” was included to get a sense of how like-minded TFL members were
about educating people in the region. The “Projects” category asked for personal preferences as to what
specific projects TFL should carry out, for example, practitioner’s handbook or increased residential treeplanting. Questions regarding “Resilience and AEM” were used to determine TFL knowledge of these
terms and the applicability of both to future TFL initiatives.
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The “Monitoring” part of the survey asked members their opinion on the type of monitoring that
should be carried out, and who should be responsible for it. The inclusion of “Barriers” gave respondents
an opportunity to express any concerns regarding particular TFL policy or progress. This category
directly addresses one of the primary goals of this thesis; to identify possible barriers to the success of
TFL. The final section of both rounds of the survey dealt with “Communication” among other TFL core
members, related organizations, and friends/supporters. This was used to assess the level of satisfaction
TFL member had with corresponding and/or interacting with one another.
The second round Delphi (Appendix 2) was prepared after the first round results were
summarized and participant consensus began to form. Both rounds were emailed to participants, who
completed the survey on-line. Both rounds of the survey were designed to take approximately 10 to 15
minutes to complete. Due to incomplete or ambiguous responses, some back-up questions were prepared
in order to supplement the Round 2 responses to (Appendix 3).
The first Delphi survey was sent to 28 TFL members in August. Of these 28, only 11 participated
in the survey (roughly 39.3% response rate). A period of 10 days was allotted for the completion of the
survey. After roughly two weeks, a summary of the first round results was sent to TFL and a second
round of questions was sent to the same 28 members the following week. The response rate for the second
round was lower at 32% (9 out of 28 possible responders). However, the time given to respond was only
seven days, and this may account for the lower response rate.
In a report conducted by Sheehan (2006) it is illustrated that average response rates to on-line
surveys has declined since the 1980s, with rates ranging as high as 72% in 1992 to as low as 24% by the
year 2000. Although the response rates seem low for the current TFL study, they are reasonable given the
short time frame that participants were given.
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3.5

Triangulation

Document analysis is often used in combination with other qualitative research methods as a
means of triangulation, which can be defined as the combination of methodologies in the study of the
same phenomenon (Fielding 2012; Bowen 2009). This “mixed method” approach, also referred to as
“data convergence” allows for more varied feedback and may better ensure valid data (Fielding 2012). By
examining information collected through different methods, it is possible to corroborate findings across
data sets and thus reduce the impact of potential biases that can exist in a single study (Bowen 2009).

Similar to the present TFL research, three field techniques (document analysis, meeting
observations, and semi-structured interviews) were used to gather data on the decision-making processes
of the Lachlan River Management Committee in a study conducted by Hillman et al (2003). Firstly, a
review of documents used by the committee was conducted, including government agency technical
reports, academic studies, policy papers and the committee’s own scoping papers and reports (Hillman et
al 2003). This helped to gain an initial understanding of the positions of various stakeholders, and to
identify issues for individual interviews (Hillman et al 2003).

As the authors report, the three methods of data collection were carried out in separate stages and
the triangulation approach was applied to derive findings from each data set. The difference between the
Hillman study and the TFL research presented here is that the third data set used in the triangulation is not
interview-based; the final data set is obtained via the Delphi survey approach. A methodological
framework is shown in Figure 7. By triangulating results among the three different methods, several
inferences were made regarding the objectives and barriers facing TFL.
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Figure 7: Conceptual model of the methodological framework used for this TFL research. This conceptual
model illustrates the “mixed methods” approach of conducting social research for this TFL study. Information was
gleaned from attendance at TFL work sessions, content analysis of 30 urban forestry-related sources, and
implementation of the Delphi survey technique. Shaded boxes around the upper and middle portions of the model
show the different themes that were used to scope the study. The upper box indicates the 21 coding themes for the
meeting observations and content analysis, while the middle box shows the survey criteria used to direct questions
for the Delphi survey. The Delphi consisted of two rounds and was administered and completed on-line. The
lower portion of the model illustrates the prime questions that this research addresses.
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4.0

Results and Discussion

This Chapter introduces the observations and results of the completed analyses and formulates
some discussion on the key findings. First, an assessment of the 21 recurring themes (Table 6) is provided
in Section 4.2. The most common themes (Sections 4.2.1 – 4.2.5) are presented in terms of both
prevalence and occurrence throughout the analyzed meetings, document sources, and the Delphi survey.
Following this, some details from each of the workshop sessions is presented to highlight some of the
projects suggested by champions within the TFL (Section 4.3). This leads to the presentation of a
descriptive TFL system map (Section 4.4), generated from information and observations gathered at the
workshop sessions. This system map illustrates the current stakeholders involved with TFL and further
describes champions within the system.
Section 4.5 outlines the participant responses, according to the criteria used to design the Delphi
survey (Table 8). Subsequent sections (4.5.1 – 4.5.8) are used to describe more of the Delphi results and
illuminates on the state of TFL and current public knowledge of urban forestry in the GTA, benefits of
most importance to coalition members, potential project focus areas, applicability of resilience and AEM
to TFL, monitoring and maintenance of tree health, barriers facing TFL, and options for improving
communication among TFL members. Section 4.6 concludes the results/discussion section with an
overview of the key stakeholders within the TFL network. Influential TFL personnel are discussed and a
pair of potential innovators are also described. This section also highlights some of the missing
stakeholders that could be incorporated into the coalition. The following Section (4.1) provides a
framework that summarizes the contributions of each method in deriving the common themes of
importance.
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4.1

Triangulation of Results
Figure 8 shown below illustrates a triangulation of the meeting observations, content analyses,

and the Delphi survey results. An assessment of the separate results shows that the top three Meeting
Observation themes were “Governance”, “Conservation”, and “Planting”. The top three Content
Analysis themes were “Education”, “Governance”, and “Planting”. The most common themes
throughout the Delphi survey responses were “Education”, “Conservation”, and “Planting”.

Figure 8: Conceptual model of the triangulation of the mixed methods results. The most common coding themes identified
among the three study methods. The top three Meeting Observation themes are “Governance”, “Conservation”, and “Planting”.
The top three Content Analysis themes were “Education”, “Governance”, and “Planting”. The most common themes
throughout the Delphi survey responses include “Education”, “Conservation”, and “Planting”. The center of the framework
shows that “Planting”, “Conservation”, and “Education” were common to all methods. “Governance” was also common among
the methods but not as prevalent in the Delphi results.
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As shown, four coding themes were common to all methods; “Education”, “Conservation”,
“Planting”, and “Governance”. Although “Governance” is included, it was not as common in the
Delphi survey responses. This is most likely because of the way the survey questions were framed. These
results indicate that there was very good agreement in terms of importance of like themes among all data
collection methods.

4.2

Emerging Themes

In conjunction with the content analysis, the 21 recurring themes (Table 6) were identified and
numerated for all personal meeting notes, two recordings and meeting minutes. The meeting observations
were used to create a “TFL Only” content analysis that shows how many meetings shared common
themes (Figure 9), and how many times each theme occurred across the meetings (Figure 10).

Figure 9: Number of Work Sessions that shared themes. The 21 coding themes are shown on the horizontal axis, and the total
number of meetings that these themes are mentioned is shown on the vertical scale. Each of the four TFL work sessions revolved
around different issues. Most of the recurring themes identified for the content analysis also appeared during the meetings. The
themes of “Governance”, “Economics”, “Education”, Planting”, and “Conservation” were mentioned at each workshop.
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Figure 10: Number of times that recurring themes occurred at TFL Work Sessions. Each of the 21 recurring themes listed
along the horizontal axis were numerated from the meeting minutes and personal notes taken at the four workshop sessions. The
total number of times that themes occur is shown on the vertical scale. The themes of “Governance”, “Education”, “Planting”,
and “Conservation” were the most prevalent ones, with “Governance” being the most predominant.

The first set of dedicated content analyses shows the percentage of documents that shared the 21
original coding themes (Figure 11). Following the merging of themes, some of the combined themes
increased in terms of occurrence across each document (Figure 12). The second set of content analyses
shows the prevalence of the 21 original coding themes between and within sources (Figure 13). Results of
the merged theme prevalence between and within sources is also shown in Figure 14. To augment these
results, the Delphi survey was also coded to the 21 recurring themes and as will be shown, all three
methodologies yielded similar findings.

Overall, in terms of both prevalence and occurrence within and between documents, meetings,
and the Delphi survey, the most dominant themes were identified as: “Governance”, “Education”,
“Planting”, and “Conservation”. When some of the 21 themes were merged, “Biodiversity/Invasive
Species” and “Ecosystem Services/Benefits” both occurred more frequently in the meeting observations
and document analysis results, but were still not as prevalent as the top four themes mentioned above.
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Figure 11: Percentage of document sources that share common themes. The 21 coding themes are listed along the horizontal
axis, and the total number of documents that share themes is given as a percentage on the vertical axis. Orange bars highlight
three themes, “Governance”, “Education”, and “Conservation” that occur the most among the 30 sources.

Figure 12: Percentage of document sources that share common themes after merging. Percentage of document sources that
share themes after some themes are merged. The 16 merged coding themes are listed along the horizontal axis, and the
percentage of documents that share themes is given on the vertical scale. Orange bars highlight the four themes, “Governance”,
“Ecosystem Services/Benefits”, “Education”, and “Conservation” that occur the most among the 30 sources
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Figure 13: Prevalence of themes among all 30 document sources. The 21 coding themes are listed along the horizontal axis,
and the total number of times that each theme occurs within and between the 30 sources is shown along the vertical scale. The
orange bars indicate the most prevalent themes: “Governance”, “Education”, “Planting”, and “Conservation”.

Figure 14: Prevalence of merged themes among all 30 document sources. The 16 coding themes are listed along the
horizontal axis, and the total number of times that each theme occurs after some are merged is shown on the vertical scale.
Orange bars highlight the six themes that occur the most among the 30 sources, “Governance”, “Biodiversity/Invasive Species”,
“Ecosystem Services/Benefits”, “Education”, “Planting”, and “Conservation”
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4.2.1 Governance
As shown in Figures 9 and 10, the most dominant theme discussed by TFL during the workshop
sessions was “Governance”, and this theme was also prevalent throughout the documents analysis,
occurring in 80% of the reviewed documents (Figures 11 and 12). “Governance” was not one of the eight
Delphi survey criteria and therefore did not show up as frequently in the survey responses. However, it
was the most common theme discussed at the workshop sessions and it was also the second most
prevalent theme in the content analysis (Figures 13 and 14).

4.2.2 Education
Figures 13 and 14 show that “Education” was the most prevalent theme in terms of occurrence
throughout the documents, although only marginally so. This theme was also discussed at every TFL
workshop session (Figure 9) and it was the fourth-most popular topic (Figure 10). In addition to being the
second most prevalent theme shared among the 30 documents (Figures 11 and 12), it was the most
dominant theme featured in the Delphi survey.

4.2.3 Planting
“Planting” was also mentioned at every meeting (Figure 9) and was brought up the second most
times after “Governance” as shown in Figure 10. “Planting” was also common to almost 75% of the
document sources (Figures 11 and 12), and was the third most prevalent theme among the analyzed
documents (Figures 13 and 14). “Planting” was also the third most prevalent theme in the Delphi survey.
Interestingly, “Planting” was the only theme that occurred in the top three of each method used in this
research, however it must be reiterated that the Delphi did not address the theme of “Governance” as
much as the other themes.
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4.2.4 Conservation
With 90% occurrence, “Conservation” was the most common theme among the 30 sources used
for the content analysis (Figures 11 and 12). “Conservation” was also discussed at every TFL workshop
session (Figure 9) and was mentioned the third most times during the meetings (Figure 10). This theme
was also tied with “Governance” for second in terms of prevalence between and within the 30 document
sources. Only “Education” ranked higher. “Conservation” also ranked second behind “Education” in
responses to the Delphi survey.

4.2.5 Other Themes
Figure 12 shows that when some themes were merged, “Ecosystem Services/Benefits” also
occurred in 80% of the sources. Although not as prevalent as the top three or four themes, “Biodiversity”
which initially occurred in 60% of the documents, increased to 70% after being combined with “Invasive
Species”. Figure 14 illustrates that “Biodiversity/Invasive Species” and “Ecosystem Services/Benefits”
both occurred much more frequently when merged, but these themes were still not as prevalent as
“Governance”, “Education”, “Planting”, and “Conservation”.
Table 9 shows the most dominant themes associated with each TFL core organization. This was
determined by tabulating and summing the number of times each theme occurred in an organizationspecific source. As shown, “Education” was the most dominant theme for four organizations.
“Governance” was the next most dominant, occurring as the top theme in three organizations. “Planting”
tied for third with “Preservation” in the unmerged themes scenario, both of which occurred as the most
dominant theme for two organizations. “Biodiversity/Invasive Species” became tied for third and
displaced “Conservation” when themes were merged.
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Table 9: List of 13 dominant themes among TFL core member organizations. The 13 Core member organizations are listed
with the respective dominant themes identified for each both before and after the merging of coding themes. Blue highlighting
shows different dominant themes following merging, this occurs for three of the organizations: GIO, TRCA, and the City of
Toronto. The last column shows the number of times the dominant theme occurs in each organization.

4.3

Project Proposals & Emerging Champions
Thirteen TFL members attended the initial April 9th workshop session (Table 4), and the focus

was generally on issues of governance, stakeholder engagement, planting priorities, and co-branding TFL
to attract partner organizations. Governance and funding were the primary topics at the beginning of the
May 1st meeting that was attended by 14 TFL members, and issues of attracting other urban forestry
organizations was also brought up. The conversation shifted towards conserving trees later on.
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Proper planting techniques and maintenance, as well as increased public education and the need
for adequate monitoring were also discussed. The first project suggested by Ontario Parks Association
(OPA), was the creation of a best practice manual for practitioners. This manual would outline all details
of what, when, and where to plant and would also provide an authoritative source for both homeowners
and contractors on proper planting, maintenance, and monitoring of urban trees. The manual would be
adaptive and iterative, which is characteristic of true active adaptive management.
The second project, a tool based on a Peel Region design (TRCA 2011), would focus on
regionally specific ecosystem services derived from tree-planting. This project was proposed by TRCA
and it was suggested that a survey could be used to identify specific ecosystem services and associated
benefits, and that this information could be made publically available on a TFL-branded website. This
option is attractive since it not only increases public awareness/participation in tree-planting, but it also
educates on the variety and importance of ecosystem services.
A third project offered by OPA seemed to appeal to most of the TFL members; this was the
establishment of a TFL Contest, that would identify who (residents, businesses, industry, etc.) planted the
most trees within a given timeframe. GTA participants would take an inventory of the trees they’ve
planted. This could possibly stimulate public engagement in planting across the GTA.
The final project was suggested by Landscape Ontario and is designed to be a personalized
planting tool that is measurable and reportable on a website. Identification tags are used to designate
planted trees and store information such as date of planting, location, etc. However, these tags could also
be used to commemorate special events such as birthdays, weddings, and other special occasions or
meaningful events. This project also seemed to spark interest among other TFL members.
The fourth workshop session had much better attendance with 15 TFL members. Topics of
discussion centered on the very encouraging news that an Ontario Trillium Foundation grant had been
given to GIO, and that some of the money would be directed towards TFL activities. Much of the session
63

focussed on governance and the strategic plan for TFL. Both investors once again indicated that there
should be more projects on the table. The idea of a standardized planting/maintenance toolkit again
surfaced, along with a suggestion of developing a system of metrics for members/participants to report
tree plantings. The meeting then shifted focus towards establishing a memorandum of understanding
which would outline what TFL is and what it is going to engage in. Governance was again the main
theme for the latter part of the meeting, but there were also some discussions about fundraising.
To close the meeting, some other projects were introduced. These included potential tree planting
areas, where trees could be used in place of snow fencing. There was also talk of potential projects around
developers and organizations with projects already in the works. It was also indicated that a TFL project
concerning the decline in ash trees in the GTA, due to the impacts of emerald ash borer, might be a good
fit for the coalition. During the discussion of stakeholder engagement, a diagram was used to describe the
three different tiers of TFL association (Figure 15; TFL 2013b). According to TFL, the “Core” represents
organizations that would be carrying out specific projects, while the next tier, “Related Organizations”,
refers to partners involved in similar activities. The outer rung represents “Supporters or Friends” of
TFL.

Core / executive group
Related
organizations
Supporters and
friends

Figure 15: The three tiers of TFL. Adapted from TFL (2013b). The Core group consists of the 13
individuals identified in Table 1. Related organizations refers to any urban forestry group under the TFL
“brand” that may be involved in carrying out TFL work., Supporters/friends may refer to private
investors, volunteer organizations, or other personnel affiliated with TFL.
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The remainder of the May 1st session dealt with fundraising and the need to bring projects to the
table for the next meeting. The 3rd TFL work session, held on May 29th, comprised only eight TFL
members versus the fourteen that were present at the previous meeting. The major focus of this third
meeting was on possible projects that TFL might undertake, with financial aid from both of the TFL
investors (Table 5; I1 and I2). Both of these individuals have committed to matching dollar amounts for
TFL projects aimed at getting trees in the ground in the GTA. The workshop sessions aided the
development of the descriptive TFL system map shown below in Figure 16.

4.4

TFL System Map

Figure 16: Preliminary TFL system map using the three tiers of TFL as a backdrop. The 13 Core members are shown
in white, 7 Related Organizations are shown in violet, and 5 current Friends/Supporters are depicted in blue. Any conjoining
lines indicate direct linkages between stakeholders. Abbreviations are defined as: A – Academics, I – Investors, PA – Public
Agency, MG – Municipal Government, NP – Non-profit, NGO – Non-government Organization. The 22 floating orange
boxes represent urban forestry-related organizations within the Green Infrastructure Ontario (GIO) framework. Any number
of these organizations may become future TFL members. The five members highlighted in a dark blue border indicate
influential personnel within the system. Two members outlined in orange borders are identified as potential innovators.
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This system framework gives some idea of the personnel involved with TFL, and shows some of
the connections between the current stakeholders. According to the meeting minutes and observations, at
least three TFL Core organizations, Evergreen Brickworks, Park People, and the Compost Council of
Canada, have not had dealings with the coalition since the initial April 9th work session. These absences
were noted by meeting attendees and it was reaffirmed that TFL would continue to extend invitations to
these core members. This is not to say that all of these groups are not contributing to TFL, it is probable
that the timing of the meetings has been an impediment, or other responsibilities/duties have precedence
over TFL matters. Whatever the case, these “fringe” core members may be shifting towards either the
second or third tier classification.
As can be seen, seven members of TFL are highlighted. Five of these individuals (blue
highlights) can be described as influential personnel who may provide the capital, thinking, or passion to
help steer TFL into a successful direction. These designations are only based on observations at four
meetings, some personal communication, and participation in the Delphi surveys, and are by no means
exhaustive. A high-profile and well-respected Core member, an investor (I1), is at the epicenter of the
TFL system. This polarizing individuals’ passion for getting more trees planted in the GTA was evident at
every meeting and as such, this person is the peer-appointed Chairperson of TFL. In addition to this
members’ value as an influential public figure, this person has asserted a commitment to matching any
funds put forward by TFL member organizations with good projects.
Similarly, the other investor (and TFL supporter; I2) has also expressed an interest in funding
TFL projects, and is just as keen to get more trees in the ground. In addition to the Trillium grant, these
sources of capital will be instrumental in getting projects started and seen through to the end. Core
member NP1 is another individual who was very prominent at each meeting. In terms of proposing
projects, advocating social and ecological best practice, stressing the importance of monitoring and
maintenance, and simply expressing a desire to get working, the contributions of this person could
provide essential building blocks for early TFL success.
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Although Core member NP3 only participated in the last workshop session to date, this
individual’s background and perspective could provide key qualities that keep the coalition grounded and
focussed. Several times during the workshop, this member asked for, and obtained, clarification from the
coalition on a number of issues. These instances are important because they help to reiterate the goals and
objectives of TFL. This member challenged the group and seemed to get the rest of the participants to
look at TFL differently in trying to express where the coalition’s efforts could best be placed.
One other Core member, NP2, is included in the group of influential personnel. This individual
was perpetually stressing to the rest of the group that the 40% goal is the way to unify all other urban
forestry groups in the GTA. This person’s charisma and dedication to the TFL overarching goal was
evident at every meeting. Although all TFL members agree on the 40% cause, this individual exemplifies
the coalitions’ mandate of maintaining legacy and preserving trees for all to enjoy for generations to
come.
The final two highlighted personnel are identified as potential innovators. Both PA2 and PA3
work for the same organization and are part of a team that is investigating ways to get TFL moving
forward. At the workshops, PA2 has contributed much in the way of providing background on existing
urban forestry projects, unique project ideas for TFL to try and emulate, and keeping all members up-todate on all meeting business. The inclusion of PA3 into the TFL community is a direct result of the
Trillium funding grant and this individual has a background in urban planning. Potential new innovators
will likely appear as more urban forestry groups become involved and TFL starts to evaluate novel
projects from these newly participating organizations. The 21 organizations that fall outside the final tier
could yield highly innovative individuals, but the first step to determining this is for TFL to get the groups
on board.
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4.5

Delphi Survey

4.5.1 The 40% Goal
When asked if attaining 40% urban forest cover in the GTA was realistic, 75% of respondents
agreed that it is (Figure 17). This is an encouraging result because it shows that there seems to be general
consensus regarding this goal.

Figure 17: TFL response to the viability of the 40% goal according to the Delphi survey. A standard Likert scale is used on
the horizontal axis, and the total number of responses is given on the vertical axis. When asked whether or not the 40% goal was
a realistic one, 75% of the participants agreed that it is an attainable goal.

It was noted that the success of the goal depends on several factors, including TFL’s ability to:
prevent loss of and protect current tree cover, mobilize resources, engage the government and the public,
mitigate impacts (Emerald ash borer), identify suitable planting sites, and unite all stakeholders. Other
factors of to consider included planting of caliper trees, assessing tree survival/health, and promoting tree
cover as an essential component of a infrastructure.

4.5.2 Promoting Urban Forestry Benefits
Figure 18, obtained from the round 1 results shows that the top three benefits to promote to the
general public were ranked in order from first to third as: “Urban Heat Island Mitigation”, “Aesthetics”
and “Biodiversity”, and “Other”.
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Figure 18: Urban forestry benefits to promote to the GTA public according to the Delphi survey. The horizontal axis shows
a scale of 1 to 8 (1 being the top choice), and the vertical axis shows the number of times that benefits were chosen. More
respondents chose “Urban Heat Island Mitigation” as the benefit to promote most to the GTA public. “Aesthetics”,
“Biodiversity”, and “Other” were also highly ranked.

The “Other” category included alternative benefits to promote as identified by the respondents:
-

More trees = enhanced quality of life/mental and physical health benefits

-

Enhanced real estate values

-

Economic growth (tourism, business, residential)

-

Outdoor education

-

Legacy

The second round Delphi provided an opportunity to expand on this question. As seen in Figure
19, more than half of respondents agreed with the initial benefit ranking. Of the alternative benefits
identified in the first round, almost 39% of the respondents felt that “Health Benefits” should also be
among the top choices. A re-poll of this question in the second round found that “Quality of Life” was the
new third most popular urban forestry benefit to promote, which ties in nicely with the observation that
more interest was shown in “Health Benefits”.
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Figure 19: TFL participant consensus with benefits to promote as identified in Round 1 of the Delphi survey. The
horizontal axis shows the standard Likert scale, and the vertical axis shows the number of times chosen. More than half of those
surveyed agreed that the initial benefits ranking (promoting “Urban Heat Island Mitigation” the most) is an acceptable choice.

4.5.3 Knowledge of Urban Forestry Issues
From round 1, roughly 70% of respondents felt that public knowledge is lacking (Figure 20).
Most of the respondents felt that TFL should provide opportunities for the public to get involved, and
indicated that increased education and awareness of urban forestry issues and benefits was important.

Figure 20: TFL perception of the GTA public knowledge of urban forestry according to the Delphi survey. The horizontal
axis shows the standard Likert scale, and the vertical axis shows the number of times chosen. When asked if urban forestry
knowledge among the GTA general is sufficient, about 70% of respondents disagreed.
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Other points brought up included the problem of making trees a prominent issue for people, and
breaking down various barriers (socio-economic, cultural, and ecological). The idea of promoting the
health benefits associated with having more trees in city areas was also reiterated. When asked what
would be the best way to disseminate information to the general public, the results show that “Television
news spots or radio shows” was the most popular choice (Figure 21). However, integrating “Urban
forestry lessons into regular public and/or high school curriculum”, utilizing “Social media”, and
writing dedicated “Newspaper columns” were all tied for a close second choice.

Figure 21: Approaches for effective dissemination of information to the GTA public according to the Delphi survey. The
horizontal axis shows various options to disseminate information to the general public. The vertical axis shows the total number
of responses. The orange bar indicates that “TV news spots/radio programs” is the top choice among respondents. “Urban
forestry in school curriculum”, “Social media”, and “Newspaper columns” are also highly ranked.

The group also indicated that engaging families in tree activities, plantings, tree walks, and more
practical hands-on workshops sponsored financially by industry and supported by provincial
organizations and political champions would be excellent activities to foster. Another idea was to develop
a major communications plan to all media, and utilize social media via short video clips. When asked why
the choices given in Figure 21 were the most effective ones, the responses seemed to support the need to
start educating the younger generations first because this is the most impressionable demographic.
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It was also emphasized that multi-generational, repetitive messaging would be the most effective
way to enhance tree awareness to newcomers to the GTA, as well as established residents.

4.5.4 Projects
When polled about the types of projects that TFL should focus on, the round 1 results illustrate
that “Public Education/Outreach” was the highest ranking category (Figure 22). “Inclusion of treeplanting/maintenance for new GTA developments” and “Residential tree planting” (homeowners’ yards
and community greenspaces) were ranked second and third respectively.

Figure 22: Types of projects that TFL should adopt according to the Delphi survey. The horizontal axis shows a scale of 1
to 6 (1 being the top choice), and the vertical axis shows the number of times that each given project type was selected. “Public
Education” was the highest ranking project among respondents. “Inclusion of tree planting for new GTA developments” and
“Residential tree planting” were also highly ranked.

When given the opportunity to suggest other possible projects of interest, several respondents
shared comments. Greening corporate and institutional grounds, highway planting standards, youthfocused tree planting initiatives, heritage trees, industrial/commercial/institutional planting and
naturalization, improved planning standards, and a massive media campaign focussed on corporations
were alternatives offered by respondents.
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Although enhanced public forestry education ranked highest in the first round, the result was
somewhat confounded by findings in the second round. As shown in Figure 23, there was a split decision
among respondents when asked if they were happy with the project rankings in round 1.

Figure 23: Consensus among Delphi survey participants regarding the Round 1 project rankings. Simple “Yes” and “No”
categories are shown on the horizontal scale and the number of times one of these choices is made is shown on the vertical axis.
Of the 9 who answered this question, 5 agreed with the initial project rankings, but 4 disagreed.

Some of the comments offered by respondents helped to elucidate this result. It was suggested
that there needs to be a more direct and hands-on approach type project. A media campaign focussed on
everyone, to target where opportunities are was another point raised. It was also stated that planting is
already included in new developments and it is being managed by municipalities. One respondent also
said that opportunities exist to transform inner-city lands that are traditionally under-landscaped, but
contribute significantly to runoff and heat island effect. Themes of legacy and preservation were also
reiterated, as evidenced by a comment regarding the protection of heritage trees. It may be that there is
too much emphasis on planting.
When asked about impediments to getting projects supported and/or implemented by TFL, it was
found that respondents felt somewhat unsure. It was stated that existing projects are either running out of
funding and/or need to be better resourced, and that these projects are "ready to go" activities that have
already been proven successful. It was suggested that instead of proposing new projects, these existing
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ones could be supported by TFL immediately. There seemed to be a priority to get support for existing
projects. For new projects, knowing what the specific strategic priorities are at TFL is critical. This refers
to the type of activities/projects that would be prioritized for funding, and ideally the time needed to
develop collaborative projects with TFL partners. This would ensure that the projects have broader
reaching benefits than what an individual organization could on its own.
Additionally, it was clear that all respondents were in favour of getting both new and existing
projects supported (Figure 24). When asked to provide more detail on this, respondents stated that there
should be more emphasis on protecting the existing canopy (especially the oldest, heritage trees), and that
augmenting existing projects with the new ones may result in more trees in the ground and therefore
quicker increased awareness of TFL. The focus on awareness was cited twice, as was the need to
prioritize existing successful projects due to the many lessons that have already been learned.

Figure 24: TFL perspectives regarding project focus according to the Delphi survey. The horizontal axis shows options for
different project types, the vertical scale shows the number of times each type was chosen. All respondents agreed that a
combination of both new and existing projects would be the best way for TFL to establish itself.

When asked about possible barriers to the successful development and/or implementation of
projects, the two highest ranked responses included “Lack of Funds” and “Lack of Personnel” (Figure
25). There were a couple of responses in the “Other” category as well, and this included the fact that
TFL is in the early stages of development, therefore stakeholders are still feeling out what the priorities
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and achievable activities are. A key comment was that there are many projects going on; one that fits with
TFL will be much easier once the full parameters are established. Another consideration was that
sponsorship competition or sharing profiles might be an issue for some organizations.

Figure 25: Barriers to getting projects supported and/or implemented by TFL according to the Delphi survey. The
horizontal axis shows the given barriers that may impede TFL success. The vertical scale shows the number of times each barrier
is selected. “Lack of Funds” and “Lack of Personnel” were the two highest ranking barriers selected by respondents.

4.5.5 Resilience and Adaptive Environmental Management (AEM)

A question in round 1 was aimed at getting an idea of what TFL members think about these
terms. According to Figure 26, roughly 72% of respondents said they have familiarity with resilience and
AEM. However, about 45% of those polled also stated that these terms are definitely relevant to the TFL
mandate of increasing tree canopy cover in the GTA (Figure 27). Another roughly 36% felt that these
terms may have some relevance to the campaign. The results from these two questions were encouraging,
as the field of resilience and adaptive environmental management are relatively new. The fact that there
are some TFL members with knowledge of these theories could result in the adoption of innovative
management techniques in the future.
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Figure 26: TFL knowledge of resilience and adaptive environmental management according to the Delphi survey. The
horizontal axis shows the level of familiarity with the concepts of resilience and AEM. The vertical scale shows the number of
times each category is chosen. About 72% of respondents have some familiarity with the terms.

Figure 27: Relevance of resilience/adaptive environmental management to TFL according to the Delphi survey. The
horizontal scale shows whether or not resilience and AEM are relevant to the TFL mandate. The vertical scale shows the total
number of responses. Only about 45% of those polled agree that these terms are relevant to the cause.

In the second round, it was asked if an AEM project would be considered even if it might fail
(Figure 28). An interesting aspect of AEM is that policies and projects are treated as working hypotheses
and sometimes these hypotheses are actively tested. Sometimes these tests will succeed, but not
surprisingly, sometimes they will yield undesirable outcomes.
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The caveat of AEM is that in either situation, practitioners can learn more about the state of the
system being tested (socio-economic, ecological, etc.) and use the experience to re-test and ultimately
achieve higher adaptive capacity, and thus, resilience. In any event, these results illustrate that there is not
overwhelming support to attempt an AEM type project at this early stage of development.

Figure 28: TFL Willingness to try an adaptive environmental management approach according to the Delphi survey. The
horizontal scale shows the options regarding the interest in trying an AEM approach. The vertical axis shows the total number of
times each choice was made. There does not seem to be overwhelming support to take on an AEM project at this time, although
there is some interest among respondents.

It was interesting to note some of the comments regarding this question. It seems that the majority
of participants are either unfamiliar with or ambivalent towards the idea of AEM, however, some of the
comments illustrate that characteristics of AEM may already be going on within partner organizations,
without them realizing it. As one respondent put it:
“Pre-planning the hypotheses is the key; less pre-planning and knowledge could lead to failure”
Some of the other statements regarding AEM included:
“We are all volunteers so simple, doable projects often have a better chance to succeed.”

77

“As a non-profit org we are constantly trying, adapting and redesigning our projects in order to improve
our work. Sometimes projects are not successful and we always try to identify why so that we can learn
from it.”
“It's often necessary to adapt our methodology to political and ecological reality.”
“Projects should be fairly straight forward with a low risk of failure”
These insights prove that AEM methodology is present within TFL organizations. The first
statement above is very much in line with the testing of hypotheses, even if the purpose was not to test
particular policies/projects in the first place. The second comment shows the utility of an adaptive
approach, especially within a dynamic socio-ecological system. The third observation illustrates the
hesitation that some TFL members feel about attempting a project that might not succeed. This is justified
in that no one wants a project to fail, even if useful information can be gained to shape future initiatives.
As such, other respondents felt that trying a new management system was not needed, and that TFL just
needs to get to work by applying tried and true methods to get trees growing.

4.5.6 Monitoring and Maintenance of Trees
This survey section was designed to assess TFL opinion regarding monitoring and maintenance
(preservation) of trees. Results from round 1 indicated that the highest ranking program would be a
combination (Figure 29); possibly a community-based joint one consisting of municipal staff and
academic involvement. A follow up question found that 90% of respondents agreed that a “combined”
system would be best. Round 2 confirmed this result; 100% of respondents agreed with a monitoring
system based on a combination of personnel.
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Figure 29: Preferred monitoring program design according to the Delphi survey. The horizontal axis shows a scale of 1 to 8
(1 being the top choice), and the vertical axis shows the number of times that each given monitoring program is selected. Results
illustrate that the highest ranking program would be a combination, possibly a community based joint system consisting of
municipal staff and academic involvement.

Some of the comments that followed focused on the idea that monitoring programs should be
interchangeable based on who initiates the plantings. Some also felt that Municipalities already have the
staff/responsibility to conduct monitoring and maintenance, and that these activities should be a
component of public infrastructure. Others felt that a combined system would foster long-term
engagement, as long as it was standardized, perpetual, and based on TFL-established monitoring criteria.
It was also stated that no single group has the capacity to conduct these activities on their own, and that
sourcing specific knowledge across different projects would be advantageous.

4.5.7 Barriers
When asked what might be the biggest barriers to the success of TFL, roughly 67% of
respondents prioritized “Low public interest” in their top two choices (Figure 30). It is also evident that
“Other” barriers were prevalent with the highest first choice ranking of about 54%.
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Figure 30: Perceived barriers to the success of TFL in achieving its goals according to the Delphi survey. The horizontal
axis shows a scale of 1 to 7 (1 being the top choice), and the vertical axis shows the number of times that each given barrier is
selected. The highest ranking barrier chosen by respondents is “Low Public Interest”. The second highest ranking barrier was not
specifically described as 54% of respondents indicated “Other” barriers not listed in the choices.

The many other barriers identified by TFL according to the survey and meeting observations
included: lack of funds for effective public outreach, support, motivation, staffing, and organization,
convincing regulators/residents of the benefits of TFL, multiple (competing) uses for land and trees,
cultural diversity impediments, awareness, physical constraints to planting, and availability of planting
space.
Some respondents felt that there might already be too many tree related project already going on,
and that sparking Municipal government interest could be difficult. Achieving stakeholder consensus and
providing meaningful incentives to those stakeholders were also listed as barriers. Framing TFL as a
simple, compelling campaign was also noted among the survey comments. Insufficient time and interest,
as well as a lack of focus or interest amongst potential collaborators may also pose problems.
A final comment to consider was the barrier of scoring an early project success; this one will be
critical in establishing TFL as a viable coalition. The second round results found that two thirds of the
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respondents disagreed with the round one rankings. Some of the reasons for this were the same as those
identified above; however there were a few new observations. Sparking consistent multi-year municipal
interest and getting stakeholders to work effectively in a mutually supportive way were among these.
Another missing barrier, regulatory impediments to future land use change, was also mentioned.
The barriers results show the complexity of issues that the coalition must overcome in order to
succeed. As the results show (Figures 25 and 26), resilience and AEM approaches are not directly being
considered by TFL, however several of the barriers listed above could be addressed by activities that the
coalition is already carrying out. The desire to increase the number of stakeholders will, in time, allow the
TFL network to expand and diversify. This diversity will be critical to building redundance to maintain
the stability of TFL over time. If TFL can successfully unite all stakeholders, it follows that this will also
aid in enhancing redundance, and thus resilience. In this sense redundance refers to the ability of the TFL
social-ecological system to utilize multiple variables to perform similar functions in order to mitigate
impacts. The issue of who/what is missing is a difficult barrier to address in that it will force TFL to think
outside the box and probably pursue partnerships and resources that have little to do with urban forestry.
This does not mean that other urban forestry organizations in the GTA will be marginalized, it is
expected that the 40% goal will be enough to keep these potential stakeholders engaged. It does mean that
there will be a wealth of urban forestry expertise within the coalition, but it could be the case that
expertise in other sectors such as landscaping, environmental consulting, city planning, and
residential/commercial developments is lacking. Involving personnel from these sectors could push TFL
into a more dynamic, adaptive state. The involvement of a variety of stakeholders will work to enhance
adaptive capacity, and although this is not an evidently apparent objective for TFL, it is nonetheless
characteristic of AEM.
The barrier of monitoring the success of the coalition and improving it over its tenure perfectly
illustrates that TFL is looking to conduct developmental evaluation, again even if its members don’t

81

realize that this is what they might do. In this sense, AEM should not be viewed as something new, but
rather as a concept that is being formalized by the coalition. Referring to (Section 5.3; Figure 33), it can
be interpreted that TFL fits nicely along the back-loop of the adaptive cycle and this area of the cycle is
best evaluated using the developmental approach (Section 5.3; Figure 34). This learning by doing phase
once again falls into the realm of true AEM. Although the coalition is not explicitly stating that it is
participating in AEM, it seems as though that aspects of this management technique are subtly being, or
will be, carried out.

4.5.8 TFL Communication
The final questions in both rounds of the survey addressed the level of communication and/or
interaction between TFL members. On a scale between 1 (very satisfied) and 5 (completely dissatisfied),
the first round indicated that there seemed to be satisfaction among the coalition regarding
communication (Figure 31).

Figure 31: Communication among members from the different tiers of TFL according to the Delphi survey. The horizontal
axis shows a scale of 1 to 5 (1 being very satisfied and 5 being very dissatisfied). The vertical axis shows the total number of
times that each category is selected. The degree of satisfaction regarding the communication and/or interaction with all three tiers
of TFL is assessed; Core members, related organizations, and supporters and friends. There seems to be fair satisfaction among
survey participants, although communication/interaction could be better given the low response rate in the “Very satisfied” first
category.
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From these results it is apparent that interaction between all three target groups of other TFL
members, related TFL organizations, and supporters and friends of TFL could be better. As some of the
coalition members felt that some groups may not be as engaged as others, a second round question polled
the participants on some ways to improve this (Figure 32). The top choice among respondents was the
creation of a TFL website. This was followed by periodic interactive workshops. It was felt by some
members that "push emails" on upcoming events would work well, as well as a possible articles
storehouse on TFL. Both of these could be incorporated with a dedicated website. Another participant felt
that a bi-weekly or monthly newsletter was the only viable option. The final comment reiterated that the
best way to stimulate communication and interaction is by working towards the same goal of 40% tree
cover.

Figure 32: Initiatives to improve communication/interaction among TFL members according to the Delphi survey. The
horizontal axis shows a scale of 1 to 7 (1 being the top choice), and the vertical axis shows the total number of times each given
communication enhancement option is selected. The creation of a TFL website is the highest ranking choice among respondents,
followed by periodic interactive workshops.
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4.6

Key Stakeholders
The seven TFL members highlighted on the preliminary TFL system map (Figure 15) definitely

qualify as key stakeholders. Five of these, identified as two investors and three non-profits, are described
as influential personnel and they should continue to keep TFL united and engaged as the coalition grows.
These members’ contributions in terms of both social and economic capital are vital to TFL moving
forward. Two other related stakeholders, both from the public agency sector, may also play important
roles as potential innovators. Because these individuals have experience with natural resource
management and urban planning, their expertise provides an excellent complement to the already
considerable stock of urban forestry knowledge within the TFL system. Addressing each of the barriers
identified in this research will require novel thinking from all TFL stakeholders.
As previously mentioned, the 21 outlying organizations shown in Figure 15, may also yield
potential innovators, especially among the landscapers. These particular groups could be instrumental in
linking arborists and urban tree experts to residential and commercial developers, and this will be critical
in getting more trees planted and/or maintained in previously incompatible areas. During the second TFL
work session held in early May, several other key stakeholders were recognized (Table 10). If any one of
these organizations are interested in the TFL goal and become members, it follows that the coalition
network will only strengthen.
Another issue that was mentioned during some of the workshops was the problem of maintaining
the genetic diversity of seeds. From the TFL system map (Figure 10) it is evident that there are at least 3
organizations that may be critical for providing seeds and seedlings for the coalition in terms of initiating
tree planting programs. SNIPS Landscape and Nursery, the Humber Arboretum, and Alcock Nurseries
could all be important stakeholders for TFL to engage. The availability of a greater genetic diversity of
seeds will be crucial if tree plantings are expected to result in resilient, healthy urban forests.
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It is expected that key stakeholders such as the nurseries will make valuable contributions to
getting the coalition where it wants to be. Many of these landscaping and nursery groups will aid in
providing TFL with a more expansive knowledge base, of which the benefits have already been
discussed.
Table 10: List of missing stakeholders as recognized by existing TFL members. These organizations that the coalition may
establish connections with. There are other urban forestry organizations, as well as Government and health organizations, private
industry, NGOs, and regional academic institutions represented.

International Society of Arboriculture (ISA)
Municipal Arborist & Urban Foresters Association (MAUF)
Ontario Association of Landscape Architects (OALA)
Maple Leaf Forever
ACER
Evergreen
Public Health – EcoHealth Group
MNR
Real Estate Agents/Organizations
Building Industry and Land Development (BILD)
Storm water Management (Conservation Authorities)
Academic Partners
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4.7

Current State of TFL
According to the last work session held on August 29th 2013, TFL members are charged with

bringing the 40% campaign to their respective organizations to determine how best to make use of the
coalition. It is expected that a TFL website will be used to measure each organizations’ activities. This
website will also serve to register each organizations’ tree plantings. Project proposals are still being
entertained by the investors, and the recent news that the Trillium Grant was awarded to GIO should help
to get some funds flowing to TFL for potential projects to get off the ground.
The idea of a standardized toolkit is still being considered, and this could be an ideal project used
to unite stakeholders, while at the same time creating redundancy within the TFL (and GTA) system.
Whether TFL members realize it or not, this will enhance SER. The coalition is also considering the
development of a system of metrics that all members can use to report on their tree plantings. It has also
been suggested that the coalition puts forth a 3-year deliverable, and this could provide the basis for
implementing a developmental evaluation of the system as well.
Several members have pointed out that TFL needs to respect its place within GIO, and that the
latter provides context for the former. Although, managing for resilience and adopting AEM is not
explicitly sought by TFL, several components of both are evident in the current policies and project
proposals. The themes used for this research indicate a strong commitment to promoting education,
preservation, and planting to the citizens of GTA, in order to enhance the regional urban forests.
Decisions will have to be made concerning the handling and flow of funds, projects to take on, allotment
of proper resources and personnel, and exactly how TFL will benefit participating member organizations.
It appears that TFL is poised to expand, as a dedicated website is currently under development, a
Memorandum of Understanding (MOU) is being drafted, and the Terms of Reference (ToR) are being
considered.

86

The TFL has not experienced a collapse, but it can be conceptually placed on the back-loop of the
adaptive cycle (Figure 33) because of the myriad opportunities for the coalition to innovate and
reorganize itself before it enters into a “stable” conservation state. Because TFL is a new coalition
striving to make changes within the GTA social-ecological system, it can be viewed as an innovative
group that is creating an opportunity for all urban forestry organizations in the region to unite under a
1

common goal.

2
Figure 33: Conceptual placement of TFL along the Panarchy cycle. Original figure adapted from Olsson et al (2004). An
arbitrary placement of TFL is shown. This represents the coalition as reorganizing its resources and personnel during the
preliminary phases of development. This region of the back loop involves building resilience in a system that is transformed or
undergoing transformation. Opportunities open up for social innovation during this phase of growth.

The HCWP as reported by Krasny & Roth (2010) seems like a plausible approach that could be
applied by TFL in involving more citizen stewardship and participation in urban forestry education.
Individuals involved with TFL may in fact be capable of moving the coalition into a desired state by
mobilizing different resources or soliciting funds/public interest within the GTA. As indicated in the Peel
Region study (TRCA 2011), some municipalities such as Caledon East already have over 20% tree cover.
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However, if TFL can successfully initiate projects focussed on getting more trees in the ground
and maintaining them, then more municipalities like Brampton and Mississauga, both with low urban tree
cover, could drastically improve the cover over 40% (TRCA 2011). As indicated by the City of Toronto
(Every Tree Counts 2013), 13% of the potential urban forest is located within single-family residential
areas. This represents an excellent opportunity for TFL to engage these citizens in tree planting and
stewardship activities, which will enhance the resilience of the urban forests. This in turn will improve the
provision of ecosystem services to the GTA residents and will enhance social resilience as well. In terms
of development, TFL can also be conceptualized as being on the back-loop of the developmental
evaluation model, as shown below in Figure 34.
1

Trees for
Life

2
Figure 34: Conceptual placement of TFL along the program evaluation “Panarchy cycle”. Adapted from Gamble (2008).
Similar to the original Panarchy diagram, TFL could be considered to be in the reorganization phase of the adaptive cycle. The
potential for growth and innovation are increasing for the coalition and in the process of establishing itself, developmental
evaluation could be a useful tool in enhancing the robustness of projects. This type of evaluation would be helpful in identifying
steady-state variables that could be managed for to increase redundance and overall system resilience.
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4.8

The Relevance of Resilience Theory to TFL
Resilience theory provides a different way of thinking about environmental issues and resource

management. Although TFL is not actively applying resilience theory or engaging in AEM, the
organization is doing things that are characteristic of both concepts. This is perhaps true of many other
organizations. As shown in Figures 33 and 34, TFL was conceptualized as being positioned along the
reorganization phase of the back-loop of the Panarchy cycle. It can be argued that TFL stakeholders are in
the most critical stage of innovation regarding project priorities, design, and implementation.
Core members are meeting, sharing thoughts and ideas, and trying to come to consensus on how
to move forward and achieve quick success. The adaptive capacity of TFL is increasing, but until a
project is carried out and evaluated, it will be difficult to assess whether or not the organization can shift
towards a more stable conservation phase of development. Alternatively, one could look at the coalition
on the other side of the Panarchy cycle. In this sense, a case could be made that although TFL is a new
entity, the urban forestry organizations that make up the coalition have been around for a long time and
have had some failures but more successes. So it could be theorized that the Core members are in the
conservation phase of the fore-loop of the cycle. Perhaps they are on the verge of the collapse phase and
the formation of TFL is a response to the social-ecological pressures that are currently preventing the
increase of the urban forest cover in the GTA.
Theoretically, resilience allows researchers to observe systems (social, ecological, economical,
etc.) through a different lens. For this reason, it can be applied as a useful tool for developing models,
identifying internal and external pressures, and predicting multiple outcomes for different course of
action. In terms of practical contributions, resilience thinking provides practitioners with a greater
capacity to plan for, anticipate, and mitigate impacts that could push a system into an undesirable state.
As such, resilience theory can potentially help TFL, and other organizations for that matter, in visioning
future directions.

89

4.9

Limitations of This Study
There are three primary limitations of this research that need to be addressed. The first concern is

that the content analysis was not equally representative among the sources. Some sources yielded only a
mission statement or brief summary of goals, while other sources offered these as well as expansive
reports or executive summaries. The problem here is that without stratifying the number of documents per
source, a bias is introduced into the data; if source “A” produced 2 documents and source “B” produced 4
documents, it follows that more themes could be coded for in source “B”. However, the size of the
document also must be factored, as in some cases such as the Toronto Botanical Garden and City of
Toronto sources where only one or two documents were used. These instances sometimes consisted of
major reports far more detailed than the four or five smaller documents analyzed from other sources.
The second limitation involves the Delphi survey. Time constraints limited the survey to two
rounds, with a third supplementary round sent to a limited number of respondents. Typically, a Delphi can
go for more rounds than this, and it is probable that another round could have helped to specify the types
of projects TFL members want to see. For example, the final round results for the “Disseminating
Information to the Public” category showed that while “T.V./Radio Spots” was the top response, three
other options (Urban Forestry as part of School Curriculum; Social Media; and Newspaper Columns)
tied closely behind for second. A subsequent round of questions could have specified a sole second choice
to focus project efforts on. To achieve the highest degree of consensus among participants, it follows that
more rounds will parse out other options and confirm that the initial first or second choice is the best
criteria to focus efforts on.
The third limitation is the concept of the descriptive TFL system map. This interpretation of the
coalition network is drawn mostly from observations of participants during the workshop sessions,
including their interactions and exchanges with one another, meeting minutes coding, and some personal
communication with different members at different times.
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The diagram is not in any way designed using system mapping software, therefore it is difficult to
assess the connections among stakeholders (referred to as nodes in system mapping jargon). Although
there is some value in the descriptive design, the use of a robust, analytical network mapping software
tool could better illustrate the strength of interactions between nodes (stakeholders) and may more
adequately pinpoint social innovators throughout the TFL system. However, since TFL is in such an early
stage of development, the use of a descriptive system map is adequate for the purposes of this study.
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5.0

Conclusions

5.1

What Needs to Change?

This research has shown that the urban forestry coalition, Trees for Life, is dedicated to
promoting increased education and awareness among the GTA general public in order to attain the goal of
40% urban canopy cover by the year 2050. A mixed methods approach using meeting observations,
content analysis, and the Delphi survey technique confirm that the themes of “Governance”,
“Education”, “Planting”, and “Conservation”are of utmost importance regarding the success of the
“coalition with a cause”. As discussed, this will be no easy task, given the variety and complexity of
barriers facing the coalition.
However, the TFL network is tight and it is in the process of attracting new stakeholders from a
diverse set of sectors. As previously mentioned, this should provide a stronger, more resilient network.
Seven key stakeholders consisting of five influential members and two potential innovators, will also help
to ensure that TFL stays on track of achieving its goal. The awarding of the Trillium Grant to GIO ensures
that some start-up money is available for the coalition, and the private investors are committed to
matching dollar amounts put forth by participating TFL NGOs.
So the question remains, what need to change?
With reference to this current research, one thing that could change is for TFL to recognize the
potential value of specifically managing to enhance SER of itself and of the GTA in general. It seems as
though several aspects of resilience and AEM are already being used, unbeknown by some TFL members.
Perhaps this does not need to change, but a formalizing of resilience thinking could help to shape robust
projects that will last the lifetime of the coalition. In this sense, formalizing refers to the activities that
TFL is already conducting that are already in line with AEM.

92

Proactive AEM, rather than reactive conventional environmental management, could be used to
design, implement, and monitor new projects and constantly evaluate them for on-going improvement.
Although not as a prevalent a themes as others, the advent of adaptively managing for ecosystem services
is one of the projects proposed, and perhaps more of an emphasis should be placed on protecting and
enhancing the natural capital in the GTA region. These types of projects do represent a higher degree of
risk, but if successful they could push the coalition and the GTA SES into a more resilient state.
But the issue here is that the coalition is still in its infancy, and taking more risks with projects, as
is dictated using the adaptive approach, at this stage could be detrimental. On the other hand, it could also
establish the TFL in a class of its own, if the resilience approach is embraced. Perhaps the one facet of the
coalition that must change soon is that it needs to get the first real project supported and implemented.
The relevance, reputation, and continued success depends on this. Whatever direction TFL takes with its
chosen inaugural project(s), the usage of developmental evaluation could be another defining
characteristic that sets the coalition apart from other environmentally related programs.
One such project might be to clearly define the urban forest cover percentage of each TFL
stakeholders’ respective jurisdiction and then assess the total cover for any missing regions. This will be
important in reliably defining the actual percentage of urban forest cover in the entire GTA. A second
project would be to conduct a scenario exercise of what each GTA municipality looks like at different
percentages of urban forest cover. Different scenarios based on available ecosystem services, societal
benefits, and energy savings could, for example, be estimated for different GTA regions based on 10%,
20%, 30% and 40% forest cover. Results of this type of predictive study could be translated into a series
of maps and related tables or graphs showing the trends of increased benefits with increased tree cover.
Residents of the GTA would be able to easily interpret these types of visual representations of data, which
could in turn lead to more citizen stewardship of the urban forests.
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The performance of a Gap analysis could also be an informative study in that data gleaned from
the projects proposed above could be used to identify knowledge gaps among each TFL member
organization. Any individual or group can carry out a Gap analysis by assessing the present level of
performance against the performance of other personnel/organizations working within the same sector
(Winch et al 1996). Gap analysis could help to determine what scientific studies currently state about
different aspects of urban forestry. These findings could then be used to identify what areas need
improvement or further funding to drive research and/or public engagement. Gap analysis could be
conducted iteratively to determine the state of TFL at different times and to inform its members if more or
less attention is required in specific jurisdictions. An advantage of this analysis is that when TFL
members are made more aware of each other’s “knowledge gaps”, they will be able to help each other fill
in these gaps more effectively.

5.2

Final Thoughts

This study represents a first attempt at conducting social-ecological resilience research with the
TRCA under the SSHRC mandate, and it is expected that the findings here will provide rationale for
continued research. This thesis has addressed the TFL requirements of identifying barriers to achieving
the 40% urban forest cover goal, outlining key personnel and missing stakeholders, assessing the current
state of the coalition, and making recommendations for moving forward. At the same time, other research
concerns have also been discussed, including what types of TFL projects may be most suitable and how
this multi-stakeholder group can best disseminate information to the citizens of the GTA.
The mixed methodology used here has yielded a reasonable triangulation of results indicating that
“Governance”, “Education”, “Planting”, and “Conservation” should be the primary themes to direct
TFL policies and projects. Additionally, the TFL system map shows that the existing coalition members
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are a tight group surrounded by a variety of potential new stakeholders. It is apparent that TFL consists of
dedicated members, polarizing individuals, and potential innovators.
The coalition already recognizes that increasing the number of members is critical in unifying the
urban forestry organizations throughout the GTA. Potential innovators will increase in number as the TFL
network expands. Resilience thinking supports that more of these innovators are required to push the
coalition into new territory, either by proposing novel project ideas and/or policies, or by getting existing
TFL members to think differently about existing policies/projects. These stocks of social, economic, and
intellectual capital must continue to grow, present members have to remain committed, and the general
public needs to be more engaged.
The coalition should also aim to formalize some of its already AEM-reminiscent activities and
consider adopting resilience management as a proactive rather than reactive approach. The ultimate
research question of this thesis was to determine if an evaluation of resilience of the TFL coalition could
help to inform decision-making and aid in project prioritizing, funding, and/or implementation. Time will
tell if the findings of this study end up contributing to the coalition’s actions. Currently, TFL is in the
process of evaluating potential projects and there is a good chance that these proposals will address some
of the criteria and recommendations described in previous sections of this dissertation.
At the very least, resilience thinking and AEM approaches have been introduced to TFL as
alternative ways of looking at urban forestry issues. Because of the innovative efforts of this coalition, all
of the other urban forestry related organizations throughout the GTA now have an opportunity to unite
and further contribute to the enhancement and protection of the region’s city trees and greenspaces. If
these organizations are open to change and are willing to share resources there is a good chance that, by
the year 2050, the GTA landscape will look remarkably different; 40% more urban forest cover different.
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7.0

Appendices

7.1

Appendix 1: Delphi Survey, Round 1

Introduction
I would like to thank you for your time!
If you can spare a few minutes more, please read the following questions carefully and provide your
responses in the space provided. The survey should not take longer than 10 or 15 minutes to
complete. Select, rate or rank your response as required, and provide more detail if you would like.
Before starting the survey, some biographical information is requested (this info will not be included
in the summary of results you will receive later).
1) Please share some biographical information (this will be kept confidential)
Name
Organization(s) Affiliation
Role in Organization(s)
Type of Organization (NGO, private, etc.)

TFL Goal
2) Do you feel that the TFL goal of 40% tree cover in the GTA by 2050 is a realistic one? How
strongly do you agree or disagree?
Disagree
Strongly Disagree
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Neutral
Agree
Agree Strongly

3) Briefly explain your choice.

Urban Forestry Benefits
4) What urban forestry benefit should TFL promote most to citizens of the GTA? Please rank
your response in terms of 1 (most important) to 7 (least important).
Storm-water management
Carbon sequestration
Biodiversity habitat
Aesthetics
Urban heat-island mitigation
Enhanced resilience to extreme weather events
Provision of other ecosystem services (pollination, recreation, etc.)
Other

5) Why would your first choice appeal most to GTA citizens? If you chose "Other", please
define.

103

Public Knowledge
6) Do you agree or disagree that the general publics’ knowledge regarding urban forestry is
adequate enough to encourage participation in TFL activities?
Disagree
Strongly Disagree
Neutral
Agree
Agree Strongly

7) Briefly explain your view. If you disagree with the above statement, please indicate how the
TFL coalition should deal with the shortcoming:

Projects
8) Which of the following projects should be promoted most by the TFL to maximize
stakeholder and public involvement? Prioritize your response by ranking from 1 (most
important) to 6 (least important).
Residential tree-planting (homeowners’ yards and community green-spaces)
Inclusion of tree-planting/maintenance for every new GTA building
development
Handbook of best practices for planters, builders, workers, educators, etc.
Personalized tree planting events (ie. “Plant it Forward” campaign)
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Public education and outreach to promote benefits of the urban forest
Contests and awards programs for tree planting efforts

9) Are there any other projects (not listed) that might be viable?

Resilience & AEM
Resilience is a concept that describes how systems (ecological, social, economic, etc.) react and
reorganize following a disturbance or shock. Adaptive environmental management (AEM) involves
managing resources during uncertain conditions while trying to reduce the confounding variables
that contribute to the uncertainty.
10) How familiar are you with these terms?
Very familiar
Somewhat familiar
Little familiarity
No familiarity

11) Are either of these terms relevant to TFL mandate?
Yes
No
Maybe
Don't Know
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Monitoring
12) Who should be responsible for the on-going monitoring and evaluation of the health of
trees planted by TFL? Please rank your response with (1) being your optimal scenario.
Municipal staff
Private environmental consultant
Local community groups
Conservation authority
Academic partners/university students
TFL Core members
Other
A combination of one or more of the above choices

13) Why is your first choice the most logical one?

14) Do you agree that involving local communities is an effective way to conduct
monitoring/maintenance programs and research, or would you prefer more of an
academic/student oriented program?
Community-based only
Academic only
Combination

106

Neither

TFL Barriers
15) What do you feel is the greatest barrier to the success of the TFL campaign to achieve
40% tree cover in the GTA? Please rank the following, with (1) being most critical and (7) being
the least important.
Lack of cooperation/involvement of other tree groups
Low public interest
Too many stakeholders
Not enough capital to start projects
Not enough fundraising initiatives
Little time to invest in administrative meetings
Other (explain)

16) Please elaborate, as your detailed views on this would be very useful.

Communication (last question!)
17) As a TFL member, are you satisfied with the level of communication or interaction you have
with the following groups regarding the TFL campaign? Please rate the following groups with
(1) being Very satisfied and (5) being Completely dissatisfied.

Other TFL core members
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Related TFL organizations
Supporters and friends of TFL

All Done!
This concludes the survey!
Once the results are in you will receive a summary of this rounds’ findings (again, no one’s name will
appear anywhere on the summary). As a group, TFL will have an opportunity to assess these
results. Following this shared feedback, a second round of questions may be sent to you, in the form
of a similar survey.
Thank you once again for participating!
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7.2

Appendix 2: Delphi Survey, Round 2

Rationale
Hello again!
As I mentioned before, the Delphi process is an iterative one. The point of this research approach is
to try and achieve consensus among a group (in your case, Trees for Life) and to identify emerging
patterns of thought regarding key issues you might be facing.
During the first round, 16 of you were gracious enough to contribute your time to this endeavour, and
I am hopeful that you will consider participating a second time!
The structure of the survey is fairly similar to the first one in that all responses are anonymous,
and this should still take only 10 to 15 minutes to complete.

1) Name
Organization
Name
Organization

Urban Forestry Benefits
In Round 1, TFL participants indicated that the following benefits were of highest importance in
terms of what to promote to the citizens of the GTA; they were ranked as:

1. Urban heat island mitigation
2. "Other"
3. (TIE) Aesthetics and Biodiversity habitat
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We will further discuss the category of "Other" momentarily.

2) Do you agree with the benefit ranking?
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree

3) Is there a specific benefit described in the #2 ranked "Other" category that you would like to
see promoted more than Urban heat island mitigation, Aesthetics, or Biodiversity habitat? Here
is a list of previous responses to choose from, please check all that apply.
Enhanced quality of life
Storm/storm water management
Mental and physical health benefits
Enhanced real estate values
Economic growth (tourism, business, residential)
Outdoor education
Legacy
NO, I am happy with the original top three rankings
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4) If applicable, please re-rank the benefits; if you are happy with the original ranking then
proceed to Question #5.
Urban heat island mitigation
Aesthetics
Biodiversity habitat
Enhanced quality of life
Storm/storm water management
Enhanced real estate values
Economic growth
Legacy

Public Knowledge
It was evident from Round 1 that the general public's knowledge is lacking with regards to urban
forestry. Not surprisingly, education was deemed necessary to overcome this barrier. But there is the
issue of HOW to best deliver the relevant information needed to stimulate interest and to get GTA
citizens more actively engaged in planting/preserving trees.
5) What is the best way to increase the public's knowledge of urban forestry issues? Please
check all that apply.
Include urban forestry lessons into regular public/high school curriculum
College/University education modules
Webinars or online tutorials
Interactive seminars aimed at local businesses
Community (residential) based tutorial sessions
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Increased TV news spots or radio programs
Newspaper columns
Create a dedicated plain-language urban forestry magazine
Documentary or short film production
Other (Please Specify):

6) Can you explain why you feel your choice(s) above are the most effective way to
disseminate information to the GTA public?

Projects
The highest ranking projects for the TFL to pursue were described in Round 1 as:

1. Public education & outreach
2. Inclusion of tree-planting & maintenance for every new GTA development
3. Residential tree-planting (homeowners’ yards & community greenspaces)

However, several other project ideas were described by participants in Round 1:








- Greening corporate and institutional grounds
- Highway planting standards
- Improved planning standards
- Youth-focused tree planting initiatives
- Heritage tree project
- Industrial/commercial/institutional planting/naturalization
- Massive media campaign focussed on corporations
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7) Given that so many other options were offered, do you still agree with the original top-three
rankings?
Yes
No

8) If you said "No" above, please explain why:

9) What is the biggest challenge in getting a project that YOU are interested in implemented
through TFL?
Lack of funds
TFL stakeholder interest/involvement
Too many projects to choose from
Fear that the project might not succeed
Lack of personnel to run projects
Insufficient time available
Not applicable (I do not have a project in the works)
Other (Please Specify):

10) Would you rather spend time, money, and effort on EXISTING projects or should new ones
be brought to the table?
Yes, existing projects should be focussed on
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No, only new projects should be considered
Other (Please Specify):

Monitoring and Maintenance
In Round 1, the following types of monitoring programs were top-ranked:

1.
2.
3.
4.

Combination (jointly performed between academics, community, industry, and municipal)
Municipal staff (public works, landscapers, arborists)
Community groups (citizen-designed/led/reported)
Conservation authorities (sole responsibility of regional conservation authority
researchers/workers)

11) Do you agree with these rankings?
Yes
No

12) If you said "No" above, please explain any issues that you have with these types of
monitoring programs or indicate what you would like to see.

Resilience & Adaptive Environmental Management (AEM)
According to Round 1, it was found that 72% of respondents knew what these terms were. However,
less than half of you felt that the terms were relevant to TFL. Adaptive environmental management
(AEM) involves managing resources during uncertain conditions while trying to reduce the
confounding variables that contribute to the uncertainty. An interesting aspect of AEM is that it treats
projects like working hypotheses, and sometimes these projects fail. However, we can learn from
these setbacks and then redesign more adaptive projects. This is a major component of building a
resilient social-ecological system.
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13) Are you willing to apply an AEM approach to a project that might fail?

Yes, definitely
Maybe, depending on cost or time invested
Neutral, I don't really have an opinion on this
No, TFL should stick with a traditional resource-management based system

14) Briefly describe why you feel this way; your response here could be useful in designing
future TFL projects.

Barriers
The top-ranking barriers identified in Round 1 were identified as:
1. Low public interest
2. Not enough capital
3. Too many stakeholders
However, the "Other" category outlined a variety of other barriers, including:

















- Lack of funds – effective public outreach, support, motivation, staffing, organization
- Convincing regulators/residents of benefits
- Multiple (competing) uses for land and trees
- Cultural diversity impediments
- Value proposition
- Awareness
- Physical constraints to planting
- Too many tree related project already going on
- Availability of space
- Provision of meaningful incentives
- Sparking Municipal government interest
- Lack of focus; too much bureaucracy – not enough action
- Simple, compelling campaign
- Time/interest amongst potential collaborators
- Stakeholder consensus
- Scoring early project success

115

15) Do you agree with the top three rankings from Round 1 above?
Yes
No
Neutral

16) Are there barriers you see in the 4th-ranked "Other" category that you feel should be of
more priority than one of the top-three ranked ones? If you believe that there are please
identify your TOP TWO choices, if you are happy with the original rankings then skip to the
next question.

Communication
The last question in Round 1 dealt with your level of satisfaction regarding communication within
TFL. It was reported that interaction between TFL core members and related TFL organizations was
not bad but that it could be better. Interaction or communication with supporters and friends of TFL
was not as good.
17) The following is a list of options that may or may not stimulate communication/interaction
among all TFL members. Please rank what you feel are the best ways to accomplish a stronger
network.
Bi-weekly or monthly TFL newsletter
TFL website creation
Dedicated on-line TFL member blog
More frequent TFL meetings
Periodic interactive workshops
Establishment of a social event (golf tournament, dinner, etc.)
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Other (please explain)

18) If you selected "Other" as your first or second ranked criteria, please describe what you
mean.

You've just completed the Second Round!
Thank you for participating!
The results of Round 2 will be sent to you once I have compiled the data and summarized
everything. Depending on the responses there may or may not be a third round. I truly appreciate
you all taking the time to take this survey!
Sincerely,
Colin
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7.3

Appendix 3: Delphi Survey, Round 2b (Clarifying Questions)

CLARIFICATION
Hello TFL members!
If you are reading this then you were one of the respondents who participated in Round 2!
My supervisor is happy with my survey results, but there are three questions that need some
clarification. This very brief survey will only take 2 or three minutes at most and your responses will
help me immensely, as this is the last data set I need for my thesis!
Explanations are not required but I have left the option for commentary if you desire.
Thank you again for your patience and assistance!
Colin
1) Name
Name

Public Knowledge
Another category has been added to Q5 of Round 2 regarding dissemination of knowledge to the
public - this may or may not alter the original response.
2) What is the best way to increase the public's knowledge of urban forestry issues? PLEASE
CHECK ALL THAT APPLY.
Include urban forestry lessons into regular public/high school curriculum
College/University education modules
Social Media - Facebook, Twitter, etc.
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Webinars or online tutorials
Interactive seminars aimed at local businesses
Community (residential) based tutorial sessions
Increased TV news spots or radio programs
Newspaper columns
Create a dedicated plain-language urban forestry magazine
Documentary or short film production
Other (Please Specify):

Projects
The last two questions are reworked from Q9 and Q10 from Round 2; the "Other" category from both
these questions has been replaced with one or more alternative categories.

3) What is the biggest challenge in getting a project that YOU are interested in either supported
AND/OR implemented through TFL?
Lack of funds
Too many projects to choose from
Lack of personnel to run projects
More time required for project design
Sharing profile/Competing for sponsors
No challenge/Not applicable
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Other (Please Specify):

4) Should TFL spend time, money, and effort on EXISTING projects or should new ones be
brought to the table?
Only EXISTING projects should be focussed on
Only NEW projects should be considered
BOTH
Not Sure
Other (Please Specify):

THANK YOU!!!
This has been great, thank you again for your help!
I am going to try and present all of my findings to TFL at the next meeting. Hopefully there will be
something that you will all find useful in this data that can be used in some sort of meaningful way!
Sincerely,
Colin

120

