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Abstract

Rapid urbanization gives rise to development pressures on natural areas, posing threats to urban
ecosystems and ecosystem services. The relationship between development pressures and
ecosystem services is challenging to realize quantitatively, as urban land use plans rarely
integrate the intrinsic values of ecosystem services or consider the implications of development
actions on ecosystem services. Ecosystem services-based environmental assessment and urban
planning are receiving increased attention, but there remains a need for future-oriented and
scenario-based approaches to the consideration of ecosystem services in urban land use planning,
with the demonstrated application. This research advanced an ecosystem services-based strategic
environmental assessment framework and applied the framework to evaluate the ecosystem
services of an urban natural area under current and future land-use scenarios.

The study area is Saskatoon’s Northeast Swale, a 26-kilometer-long ecological corridor that
provides important ecosystem services like biodiversity, stormwater storage, recreational and
educational opportunities, and scenic amenities. Currently, the Northeast Swale is subject to the
cumulative stress of a growing city, including residential expansion, stormwater drainage, habitat
fragmentation, and a freeway, many of which do not trigger any regulatory impact assessment.
The research methods included a review of planning documents, interviews with stakeholders to
identify priority ecosystem services, and a survey-based choice experiment to evaluate
ecosystem services under alternative land use scenarios. Four swale attributes were used as
ecosystem service proxies to estimate the value of those attributes under alternative future land
use scenarios and to identify a preferred future based on residents’ values for ecosystem services.

The key findings suggest that the swale’s ecosystem services are important to local residents and
residents are concerned about the negative impacts of current and future development actions on
the Northeast Swale. As a result, the land use attributes hold considerable monetary value and
residents prefer a future upholding robust protection of ecosystem services of the Northeast
Swale, including conserving wetland area, minimizing use disturbance, and restricting new
residential development. The monetary estimates of ecosystem services derived from this
research will help in making informed decisions on the conservation of the Northeast Swale. For
city planners, conservation authorities, and land developers, this research provides an important
baseline for assessing impacts of development actions on ecosystems and environmental
amenities, for making informed decisions on land-use trade-offs and future planning priorities,
and for identifying viable mitigation options.
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Chapter 1: Introduction

Approximately 30% of the world’s population lived in urban areas in 1930, increasing to
54.4% in 2015, with a projection of 66.4% by 2050 (United Nations, Department of Economic
and Social Affairs, Population Division, 2015). This rapid rate of urbanization poses potential
changes in urban land-use and can pose unprecedented threats to ecosystems and ecosystem
services (Bezék and Lyytimaki, 2011; Chan et al., 2006; Dupras and Alam, 2014; Foley et al.,
2005; Slootweg et al., 2010). Ecosystem services (ES) are the benefits obtained from healthy,
functioning ecosystems (MEA, 2005). The global community is discerning the importance of the
conservation of ES for more than a decade from the UN Millennium Development Goals (MDG)
to the 2030 Agenda for Sustainable Development. The emerging agenda of true integration of
environment into development ambitions from the MDG (United Nations, 2015) became more
specific in Goal 15 of the 2030 Agenda for Sustainable Development, stipulating the
conservation of biodiversity and ecosystems (Sustainable Development Goals, n.d.). MEA
(2005) and TEEB (2010) have complemented this global concern through identifying the
extensive trend of ES exploitation over the past 50 years and mainstreaming the value of ES into
decision-making respectively. Subsequently, several global communities i.e. CBD
(https://www.cbd.int/), ESP (https://www.es-partnership.org/), IPBES (https://ipbes.net/), UK-
NEA (http://uknea.unep-wcmc.org/Default.aspx) and research initiatives i.e. Natural Capital
Project (https://naturalcapitalproject.stanford.edu/), SEEA (https://seea.un.org/) are upholding
and enhancing the ES concept for conservation and sustainable development. Canada is
concurring to this global agenda through the 2020 Biodiversity Goals and Targets for Canada
(https://biodivcanada.chm-cbd.net/).

Though studies have shown that urban land-uses adversely affect ES, managing the
relationship between urban land-use pressures and ecosystems remains a challenge for planners
and policy makers (Dupras and Alam, 2014; Gdmez-Baggethun et al., 2013). The relationship
between urban land-use pressure and ES is intriguing as land-use trade-offs are decided based
largely on economic indicators, and the value of ES are often ignored because of not having any
direct market value (Costanza et al., 1997; Dupras and Alam, 2014). The concept of valuation of
ES in a global perspective has received widespread attention, largely attributed to the work of

Costanza et al. (1997). Though ecosystem valuations have been done in different geographical
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contexts and scales (Daily et al., 2009; Dupras and Alam, 2014), values for the ES can vary
across social and institutional settings (TEEB, 2010). Local ecosystems in particular can have
substantial impacts on the quality of life in urban areas (Bezak and Lyytiméki, 2011; Bolund and
Hunhammar, 1999; Gomez-Baggethun et al., 2013; Haase et al., 2014; Wurster and Artmann,
2014). The dynamic interaction between humans and ecosystems intensifies in urban areas as
demands for ES increase (Artmann et al., 2017). Local, and context-specific, quantitative
comprehensive assessments of ES are thus of most value to land use policy and planning
decisions, but the challenge remains to prove the validity of ES approaches in urban planning (de
Groot et al., 2012; Hansen et al., 2015).

Strategic environmental assessment (SEA) is a systematic approach to consider the
environment in decision-making at the early stages of land use policy and planning (Dalal-
Clayton and Sadler, 2012; Noble, 2015). The integration of ES in SEA has been receiving global
attention recently as land use decisions are having increasingly significant impacts on
ecosystems. The intensive demand for ES in urban areas accentuates the necessity to manage
such services through improved urban land use planning. As many development activities in
urban environments do not trigger regulatory assessment, ES-based SEA can be a valuable tool
for the future planning of urban ecological regions with better consideration of ES in land use
planning and decision-making. However, the pragmatic application of ES-based SEA, especially
in urban land use planning contexts, is limited. There are emerging frameworks of ES-based
SEA; valuation techniques for ES in land use decision-making for SEA have been proposed in
several literature (Geneletti, 2011; Honrado et al., 2013; Slootweg, 2016) and practiced ad-hoc in
several countries. However, there are limitations in the selection of ES valuation methods for
SEA, engaging stakeholders and beneficiaries in the decision-making process, and future-based

assessments.

Planning authorities i.e. city planners, conservation authorities and land developers need
baseline information about ES, and some understanding of future changes in ES values as land
uses and development pressures change in order to assess and manage potential environmental
threats to natural areas in urban environments (Preston and Raudsepp-Hearne, 2017). However,
ES values derived from urban ecosystems are poorly understood, and urban land use plans often

provide limited baseline information on ES. Moreover, current land use planning processes,



particularly urban land use plans, rarely integrate future-based assessments of ‘what if” scenarios
(Haase et al., 2014; Westbrook and Noble, 2013). As a result, the implications of future land uses
on ES values are also poorly understood. Identification and valuation of available ES and
considering these values to assess future alternative development scenarios will help planners to
adopt viable land use development plans and mitigation strategies that protect ES.

1.1. Purpose and objectives

The purpose of this research is to advance a strategic environmental assessment framework
for the evaluation of ES under current (baseline) and future land use scenarios. The context for
this research will be Saskatoon’s Northeast (NE) Swale, which is a 26 km long ecologically rich
corridor connecting native prairie uplands, riparian and wetlands in a rapidly growing urban
environment (Gersher et al., 2016). The NE Swale is home to federally and provincially listed
rare and endangered species (Grilz, 2016). The NE Swale is also under increasing pressure due
to the cumulative impacts associated with past, present, and planned residential expansion,
stormwater drainage, habitat fragmentation, and the construction of a north commuter parkway
and provincial perimeter highway (Gersher et al., 2016). Many of these physical activities do not
trigger any federal or provincial regulatory assessment (Sizo et al., 2016a; Westbrook and Noble,
2013).

The objectives of this study are as follows:
i.  To identify and classify existing ES of the NE Swale.
ii.  To determine baseline non-market values of ES.
iili.  To assess the implications of alternative development scenarios on ES values.

This research is a part of a broader research project advancing an ES-based SEA
framework. This research provides the methodological description of the ES-based SEA
framework application, baseline information, assessment of data, and the information to support

land use decision-making.



1.2 Thesis organization

This thesis is presented in six chapters including the Introduction chapter. Chapter 2
presents the background literature on ES, consideration of ES in urban land use planning, the
role of SEA as an ES-based planning tool, and the gaps in existing ES-based literature and
practices. Chapter 3 provides a brief description of the study area followed by a detailed
description of the methods used for the identification and valuation of ES along with the
methodological limitations of this approach. Chapter 4 presents the empirical results of the ES-
based SEA application along with the futures assessments. Chapter 5 discusses the results of this
research along with the implications of adopting an ES-based framework for SEA in urban
contexts. Chapter 6 presents the conclusion, key research contributions, limitations of this

research, and future research directions.



Chapter 2: Literature Review

To understand the current approaches of ES-based planning and decision-making in urban
contexts, a review of the existing literature is presented in this chapter. This chapter will first
present a brief description of definitions, classification systems, and the importance of ES
followed by the process and context of consideration of ES in urban land use planning. Then, the
viability of using ES-based environmental assessment in urban planning is introduced along with

the gaps in current research and understanding.

2.1 Ecosystem services

The concept of ES has gained considerable attention since the 1990s. Chronological
evolution of the widely adopted definitions of ES are collated in Table 2.1. All these definitions
tend to emphasize the anthropogenic nature of ES - i.e. ecosystem processes, functions or goods
can be termed as services only if there are humans to benefit from them. The definition of ES
presented by the MEA (2005) now perhaps the most widely accepted definition, and adopted in
subsequent literature; Fisher et al. (2009), for example, draw on the MEA definition and
differentiate between services and benefits to facilitate environmental accounting, as followed by
TEEB (2010) and Haines-Young and Potschin (2018).

Table 2.1: Chronological advancement of the definitions of ES

Source Definition

Daily (1997) Ecosystem services are the conditions and processes through which natural
ecosystems, and the species that make them up, sustain and fulfil human
life.

Costanza et al. (1997) Ecosystem services represent the benefits human populations derive,
directly or indirectly, from ecosystem functions.

MEA (2005) Ecosystem services are the benefits people obtain from ecosystems.

Boyd and Banzhaf (2007) Ecosystem services are components of nature, directly enjoyed, consumed,
or used to yield human well-being.

Fisher et al. (2009) Ecosystem services are the aspects of ecosystems utilized (actively or
passively) to produce human well-being.

TEEB (2010) Ecosystem services are the direct and indirect contributions of ecosystems
to human well-being.

Haines-Young and Potschin (2018) | Ecosystem services are the contributions that ecosystems make to human
well-being, and distinct from the goods and benefits that people
subsequently derive from them.




Similar to the definitions of ES, classification systems have also evolved through several

works of literature. The classification of ES proposed by MEA (2005) has been used by most

subsequent studies (e.g. Bateman et al., 2011; Crossman et al., 2013; Gomez-Baggethun et al.,
2013; Haase et al., 2014) (see Table 2.2). MEA (2005) classified ES in four categories:
provisioning, regulating, supporting, and cultural. Various adaptations of this classification have

since been presented in the literature. Slootweg and van Beukering (2008), for example,

suggested two more classes recognized by the scientific community, namely “carrying” services,

providing ““a substrate or backdrop for human activities”, and “preserving” services, which

includes “guarding against uncertainty through the maintenance of diversity”. TEEB (2010)

replaced supporting services with habitat services - i.e. maintenance of life cycle and

maintenance of genetic diversity. Maynard et al. (2015) adopted three (provisioning, regulating,

and cultural services) of the four MEA services to avoid double counting. Haines-Yong and

Potschin (2018) removed “supporting services” from this classification system and changed

“regulating services” to “regulation and maintenance services,” defined as “all the ways in which

living organisms can mediate or moderate the ambient environment that affects human health,

safety or comfort.”

Table 2.2: Conventional classification of ES (Source: MEA, 2005)

Category Definition Services provided
Provisioning | The material products Food, raw materials, fresh water, medicinal plants, wood and fiber,
Services obtained from ecosystem | fuel.
Regulating Benefits obtained from Climate regulation, carbon sequestration and storage, air quality,
services ecosystem functions and | moderation of extreme events, regulation of air temperature, soil
processes quality and fertility, storm water management, flood regulation,
waste water treatment, erosion control, pest control, groundwater
recharge, disease regulation, water purification.
Supporting Services necessary for Wildlife habitat, maintenance of genetic diversity, biodiversity,
services production of other pollination, soil formation, photosynthesis, nutrient cycling, primary
ecosystem services production.
Cultural Non-material, socio- Recreation, aesthetic appreciation, spiritual experience, mental and
services ecological and physical health, tourism, public ecological knowledge, inspiration for

psychological benefits

culture, art and design, sense of place, social cohesion.

Some of the ES incorporated in MEA (2005) are ecosystem processes or functions (e.g.

nutrient cycling), and some are final services (e.g. water regulation). In response, Fisher et al.

(2009) suggested separation of immediate services (e.g. nutrient cycling), final services (e.g.
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water regulation), and benefits (e.g. drinking water) to avoid double counting of ES when
undertaking planning or valuation studies. Dias and Belcher (2015) used ecological endpoints for
valuation - e.g. width of the riparian zone, change in water quality, etc., as they are more
meaningful to individuals and tangible to perceive. The diversity of approaches suggests that the
classification of ES needs to be adapted according to the environmental and socio-economic
characteristics of the specific type of ecosystem and the decision context at hand (Fisher et al.,
2009; Gémez-Baggethun et al., 2013; Haines-Yong and Potschin, 2018; Notte et al., 2017).

2.2 Consideration of ES in urban land use planning

The concept of ES is gaining attention in urban land use planning literature as a heuristic
tool and is still evolving to be adapted in practice from literature (Hansen et al., 2015). There is a
complex relationship between urbanization and the natural environment; urban residents depend
on local biodiversity and ES for supporting health and well-being as urban areas continue to
grow, and urban development negatively affects biodiversity and fragments natural habitats (Seto
et al., 2013). Urban growth motivates land-use changes, often causing loss of sensitive natural
areas and fragmentation of ecosystems which may have negative impacts on the quality and
quantity of ES (Dupras and Alam, 2014; Geneletti, 2011; Kepner et al., 2012).

Urban ES are the range of benefits to sustain and improve human livelihood and the quality
of life provided by green and blue spaces in urban areas (Gémez-Baggethun et al., 2013; Grét-
Regamey et al., 2013; Haase et al., 2014). The expansion of the physical extent of urban areas
encroaching adjacent ecosystems constrains the ability to conserve and protect urban ES (Seto et
al., 2013). In this context, the trade-off between urban densification and the natural environment
is a growing challenge for urban land use planning (Artmann et al., 2017; Seto et al., 2013). To
address this challenge, ES-based approaches are being introduced to integrate ecological
knowledge into land use planning practices in urban areas (Niemeld, 1999). Urban planning
based on an ES framework can improve understanding of the consequences of planning actions
in urban socio-ecological systems (BenDor et al, 2017; Niemela et al., 2010). While the concept
of incorporating ES in urban planning is prevailing, the scholarly works encompass various
planning domains — e.g. land use planning (BenDor et al., 2017; Daily et al., 2009), urban
planning (Grét-Regamey et al., 2013; Hansen et al., 2015), and urban ES assessment (Haase et
al., 2014, Sieber and Pons, 2015; Wurster and Artmann, 2014). As demand for ES intensifies in
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urban areas (Elmqvist et al., 2015), the anthropocentric perspective of human dependency on
nature is recommended to be embedded in urban planning (Hansen et al., 2015). EImqvist et al.
(2013) therefore emphasized the importance of identifying people’s preferences for urban ES,
and BenDor et al. (2017) suggested assessing outcomes of plans with and without ES

incorporated through quasi-experimental design to improve planning outcomes.

The concept of economic valuation of ecosystems has existed since the 1960s and captured
widespread attention in the 1990s to raise public interest in biodiversity conservation (Braat and
de Groot, 2012). Valuation of ES, i.e. expressing the value in monetary terms, is an estimate of
the benefits of an ES to society that would be lost if the service were to be destroyed (de Groot et
al., 2012). As most planning and development decisions are made on economic grounds (Barbier
et al., 1997), a challenge to considering ES in the decision-making process is the absence of a
conventional marketplace for many ES (Champ et al., 2014; Costanza et al., 1997; Dupras and
Alam, 2014). The valuation of ES can still provide the insights necessary to make pragmatic
development decisions and cost-effective policy implementation (Broekx et al., 2013). In other
words, quantifying the values of ES associated with a specific habitat can be useful in resource

management and mitigation of the effects of anthropogenic actions (Grabowski et al., 2012).

Valuation of ES can be a projection of the consequences of the choices regarding
environmental use and an instrument to provide feedback on the impacts of current or potential
land-use decisions and trade-offs on human welfare (Daily et al., 2009; de Groot et al., 2012;
Dupras and Alam, 2014; TEEB, 2010). To be more specific, valuation of ES can be used as a
tool to simplify and strengthen transparent, rational and engaged decision-making on the
implementation of land use interventions, and guiding policymakers to devise informed decisions
(Barbier et al., 1997; Daily et al., 2009; Dias and Belcher, 2015; Slootweg and van Beukering,
2008). For urban land use planning, Bolund and Hunhammar (1999) discuss the methodological
potential of identification and valuation of ES as an input to cost-benefit analysis. Geneletti
(2011), Kumar et al. (2013), Partidario and Gomes (2013), Preston and Raudsepp-Hearne (2017),
Ranganathan et al. (2008), Slootweg and van Beukering (2008), and TEEB (2010) have also
recommended identification and valuation of ES to enhance decision making at regional policy
and plan preparation level. Identification of marginal values of ES is viable in urban contexts, as

the supply of ES can be scarce in urban areas (Braat and de Groot, 2012). However, the selection



of appropriate methods for the valuation of ES is complex; methods of valuation need to be
selected based on finances, data, time, and skill (Gomez-Baggethun et al., 2013; Slootweg and
van Beukering, 2008). A combination of different methods i.e. applying both market and non-
market based methods is the most practiced way for the valuation of ES (Bateman et al., 2011;
de Groot et al., 2012; Dupras and Alam, 2014; Haase et al., 2014; Slootweg and van Beukering,
2008). To improve the economic valuation of ES by incorporating anthropogenic interpretations,
TEEB (2010) and Haase et al. (2014) proposed a multidimensional approach to capture socio-
cultural perspectives on ES. BenDor et al. (2017) further emphasized using ecological
information, stakeholder’s participation, and consideration of ES trade-offs as principles of ES
frameworks to improve the adaptation of ES valuation in planning practice.

2.3 Role of impact assessment as a tool for integrating ES in urban land use planning

Strategic environmental assessment is a globally recognized systematic approach to
integrate environmental considerations into policy, plan, and program (PPP) development and
decision-making (Dalal-Clayton and Sadler, 2012; Noble, 2015; Partidario, 1999; Schmidt, et al.,
2006; Therivel, 1993). SEA provides a methodological framework for considering the
environment in the early stages of PPP development to identify desired future land use outcomes
(CCME, 2009; Sizo et al, 2015). Environmental impact assessment, on the other hand, is a
regulatory assessment tool usually focused at the project level to identify and mitigate the effects
of future consequences of individual development actions prior to the commitment being made
(1AIA, 1999). Although SEA is sometimes considered as an upstream version of EIA (Fischer
and Onyango, 2012; Partidario, 1999; Noble and Storey, 2001; Therivel, 1993), the context and
objectives of SEA are much broader, focused on strategic actions at early stages of planning
where substantially different futures or options are still available (Dalal-Clayton and Sadler,
2012; Noble, 2015). SEA is thus a pro-active tool to inform the planning process from the
beginning, so future development actions are approached based on SEA outcomes (Slootweg,
2016). SEA is typically envisioned as an integrated future-oriented assessment tool for exploring
trade-offs between environmental and socio-economic impacts (Gunn and Noble, 2009; Therivel
and Partidario, 1996).

ES-based SEA provides an opportunity to integrate ES in land use planning (Geneletti,

2011; Honrado et al., 2013; Slootweg, 2016). Unforeseen human actions can induce



anthropogenic drivers of changes, causing rapid strain on ES and jeopardizing their benefits
(Landsberg et al., 2013). The ES approach is thus cogent to enhance current SEA processes and
to minimize damage through upfront assessment of both the impacts and dependencies of
alternative land use actions on ES (Jacob et al., 2016). The concept of ES could bring added
value to SEA processes in urban contexts, through making the process more understandable to
stakeholders by focusing on the benefits they derive from healthy and functioning ecosystems,
by reinforcing the importance of understanding ES to well-informed strategic decision making
for urban land use (Slootweg and van Beukering, 2008; Karjalainen et. al., 2013), and increasing
the consideration of socio-economic aspects in impact assessment (Baker et al., 2013; Landsberg
et al., 2013; Partidario and Gomes, 2013). These benefits can be ensured, in part, by a
participatory, bottom-up approach that considers the ES triggers, drivers of change, and a
scenario-based approach (Slootweg, 2016). Carpenter et al. (2006), IPBES (2016), and Geneletti
(2011) further emphasized the importance of future scenario analysis in policy support for the

conservation of ES.

In the Canadian context, the national cabinet directive for SEA implicitly incorporates ES
concepts, but SEA application to regional planning is still not widely practiced (CCME, 2009).
While the incorporation of the ES concept in Canadian environmental law is scant, practical
application of ES concept in decision-making is highly inadequate (Pastén et al, 2018). Under
this circumstance, there is also no national-level assessment framework available for ES
protection in urban land use planning. Some regional plans are available for specific areas or
sub-regions of some provinces (OECD, 2017), but rarely are ES front and center — the focus is
typically on individual environmental components. Thompson et al. (2019) found that explicit
use of ES concept is rare in Canadian municipal plans, mostly implicit references of ES-related
planning terms. However, ES tools and applications are advancing (Preston and Raudsepp-
Hearne, 2017), but methodological guidance on how best to incorporate ES in SEA design is
only beginning to emerge. The Ecosystem Services Toolkit is a combined federal-provincial-
territorial initiative to guide the use of ES assessment in Canada introduced in 2017 (Preston and
Raudsepp-Hearne, 2017).

Several researchers have proposed methodological frameworks for considering ES in both

EIA and SEA (Table 2.3), emphasizing the identification and prioritization of ES, identification
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of stakeholders, mapping and valuation of ES, assessment of strategic options, and guidelines for
monitoring and follow-up (Partidario and Gomes, 2013; Slootweg, 2016). The OECD DAC SEA
guidance recommended consideration of ES if the influenced area provides valued ES and/or the
PPP involves direct or indirect drivers of change (Hobbs et al., 2008). However, most of these
frameworks are conceptual and lacking demonstrated application. The challenge of transferring
the concept to practice at regional or local scales remains (Haase et al., 2014). To understand the

implications of ES based SEA frameworks in practice, evidence-based applications are essential.

Some case studies are synthesized in Table 2.4 to convey the rationale and the outcomes of

different ES based approaches — especially at the strategic level. Review of the case studies

vividly renders the scope of an ES-based approach in SEA e.qg. plan or policymaking, rather than

EIA, and the urgency of a precise methodology to achieve desired objectives. Engaging

stakeholders in the SEA procedure has been proven effective in the case studies of Portugal
(Baker et al., 2013) and South Africa (eThekwini Municipality, 2011). Geneletti (2013) and

Ruskule et al. (2018) also emphasized the necessity to combine trade-offs between different

beneficiary groups.

Table 2.3: ES based IA frameworks proposed by different countries/organizations

Concept

Context

Country/Organization

Source

Introduction to the valuation
of ecosystem services

Both in EIA and SEA

UK

defra (2007)

Integrating ecosystem services
in SEA

SEA

OECD DAC Member
Countries

Hobbs et al. (2008)

Environmental Assessment
(ESEA) framework

Valuation of Terrestrial Both in EIA and SEA | Belgium Fontaine et al. (2013)
Ecosystem Services
Ecosystem Services in Both in EIA and SEA | Portugal Honrado et al. (2013)

Ecosystem Services Review
for Impact Assessment (ESR
for 1A) framework

Environmental and
Social Impact
Assessments (ESIAS)

World Resources Institute
(WRI)

Landsberg et al.
(2013)

Methodological framework on
ES inclusive SEA

SEA

Portugal

Partidario and Gomes
(2013)

services into SEA

Integrating ecosystem services | SEA United Nations Geneletti (2014)
in SEA Environment Programme

(UNEP)
Mainstreaming ecosystem SEA Comprehensive Geneletti (2016)

process

Ecosystem Services Both in EIA and SEA | Canada Preston and Raudsepp-
Assessment Toolkit Hearne (2017)
Incorporating ES into EIA EIA USAID USAID (2018)
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Table 2.4: Case studies on ES based environmental assessment

Case Study

Birmingham
City Council
non statutory
Green Living
Spaces Plan
(2014)

Cotswolds
AONB
Management
Plan (2018-
2023)

eThekwini
Municipality
SEA
methodology
Development
(2009-2011)

Flood Risk
Management
Strategies
(2016-2021)

Country

Birmingham,
England

Cotswolds,
UK

Durban, South
Africa

Scotland, UK

Context

Spatial

planning

SEA

SEA

SEA

Obijective

To develop an
approach for
green
infrastructure
strategy.

To enhance
natural beauty,
enjoyment and

socio-economic

well-being of

local community.

Spatial
development
plans (SDPs)
strengthening
sustainability
considerations.

To identify and
evaluate the
effects of flood

risk management

strategies and

their alternatives.

Rationale of ES use

To consider health,
well-being and
global climate
change in city’s
network of green
and blue
infrastructures.

ESisincluded as a
crosscutting policy
theme of the SEA.

Using ES for more
than 10 years in
environmental
reporting and
monitoring support
system.

To take account of
the human
dependency on ES
as management
actions will affect
provision of ES.

12

Method

National Ecosystem
Assessment (2011)
methodology used
including GIS
mapping for ES
assessment of green
infrastructures.

Policy compatibility
and consistency
matrix is developed
by professional
judgement and tested
the proposed and ‘do
nothing’ scenario.

Multi-criteria
approach based on
quantitative and
qualitative valuation
of ES by stakeholders
or expert judgement.

Identified and
classified potential
effects of non-
structural actions on
ES with mitigation
measures.

Remarks

Barriers include
individual and

institutional inertia.

Little information
was presented on
water, air quality
and climate
change.

The approach was
accepted positively
being broad
sustainability-
based SEA.

The relationship
between SEA
topics and ES was
not clearly defined
and the assessment
was based on
expert judgement.

Source

Birmingham
City Council
(2013)

Craggatak
Consulting
(2018)

eThekwini
Municipality
(2011)

Scottish
Environmental
Protection
Agency (2015)



Flood
Management
Plan of Napa
River

Conservation
Planning

California,
USA

Great Western China SEA
Development
Strategy

(GWDS)

Heysham to M6  Lancashire, EIA

link road UK

Integrated SEA
Coastal Zone
Management

(ICZM)

Portugal

Reduction of
flood damage
and watershed
management
with
environmental
restoration.

Boosting
development of
the western area
and narrowing
the economic
gap between the
western and
eastern parts of
China.

EIA of a trunk
road
development
project using
ecosystem-based
approach (EBA).

Planning and
management of
the maritime
space and
conservation of
marine and
coastal
biodiversity.

Identified as an
alternative plan to
eliminate damaging
effects on
environment, loss
of habitats and
degradation of
water quality.

To explore both
direct and indirect
environmental
impacts from the
key development
plans and activities.

To identify robust
decisions
promoting
conservation and
sustainable use of
special protection
area.

Value of
biodiversity and ES
were relevant for
the policy
objectives.

13

A civic group,
involving all the
stakeholders and
residents, formulated
the plan to sustain
river ecosystem with
flood protection.

Composed of an
assessment matrix,
incorporation of
expert judgment and
trend analysis.

The study followed
the EBA guidelines
of CBD (2012).

Comparison of ES
related policy options
through key policy
stakeholders rather
than detailed analysis
and assessment of
existing ES.

The plan was
highly appreciated
because of
comprehensive
approaches and
stakeholder’s
participation.

Constructing a
ground rule for
participation of all
stakeholders at the
beginning is
critical. SEA
capacity below the
provincial level
was weak.

The study
concluded that
EBA should be a
planning
framework rather
than assessment
technique.

The approach was
considered helpful
and effective in
policy development
and identification
of alternative
management
options and
strategies.

Almack (2010)

Lietal. (2012)

Ashworth et
al. (2007)

Partidario
(2010)



Kamehameha
Schools Land
use plan

Land-use
zoning policy

LIFE Viva
Grass Project

Hawai'l, USA
Araucania
region,

Southern Chile

Baltic
countries

Land use
planning

SEA

Integrated
planning

To design and
implement a plan
that balance
environmental,
economic,
cultural,
educational, and
community
values.

Exploring effects
of
implementation
of alternative
land-use zoning
policies on future
provision of ES.

To develop an
integrated
planning tool to
provide spatially
explicit decision
support for
landscape,
spatial planning,
and sustainable
grassland
management.

Used as an
innovative
approach to fulfill
their mission and to
comply with the
sustainable
development
initiatives.

For practical
integration of ES in
spatial planning
and decision-
making.

To support the
maintenance of
biodiversity and ES
provided by
grasslands and
economically
viable grassland
management.
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Used INVEST
software to evaluate
impacts of alternative
futures of agricultural
lands.

Method includes
construction of land
use scenarios in GIS,
INVEST and MaxEnt
for modelling ES and
development of
metrics for scenario
comparison.

Base map of land use
and supporting
natural conditions,
look-up table
(matrix) of ES
assessment and
resulting spatial
visualization of ES
bundles in
distribution maps.

Cultural services
were not assessed
quantitatively in
this analysis, thus
was not considered
directly.

The study
concluded that a
conceptual
framework
combining socio-
economic variable
and analysis of
trade-offs of
different
beneficiary groups
is needed.

One of the
challenges was the
need to adapt to
different planning
scenarios and

contexts, as well as

meeting the needs
of different

stakeholder groups.

Goldstein et al.
(2010)

Geneletti
(2013)

Ruskule et al.
(2018)



Metropolitan
Glasgow
Strategic
Drainage
Partnership
(MGSDP)
Implementation
Plan (2002)

Pilot Land Use
Strategy (2013-
2015)

Staffordshire
Ecosystem
Assessment

Wareham
Managed Re-
alignment (UK)

Glasgow,
Scotland

Scottish
Borders and
Aberdeenshire

Staffordshire
county,
England

UK

SEA

SEA

Strategic
planning

EIA/SEA

Planning of
sustainable urban
drainage system
with approach of
conveying water
in underground
pipes and
surface.

To produce a
practical regional
land use
framework
integrating land
management for
making best use.

To enable
effective
partnerships to
improve
decision-making
based on green
environment.

Incorporating
economic values
of ES related to
flood and coastal
management in
traditional
environmental
assessment
practice.

To enhance the
surface water
retaining capacity
of the landscape
and reduce
pressure on the
underground
drainage network,
provision of ES is
enhanced.

To explore the
environmental
implications of the
land use scenarios,
ES is used as SEA
topics.

To consider
economic value of
benefits of natural
environment in
decision-making.

ES relevant to
reducing coastal
erosion and flood
risk was considered
to explore natural
flood management
strategy.

15

An ES based SEA
methodology was
used considering
impacts on ecosystem
functions and ES
provision including a
green infrastructure
master plan and
network analysis.

Identified land use
opportunities along
with baseline
mapping for
environmental
assessment.

UK National
Ecosystem
Assessment (UK
NEA) framework
used.

Value transfer
method for economic
valuation of ES and
traditional cost
benefit analysis.

The plan was
appreciated for
understanding of
environmental
impacts and
effective mitigation
and was criticized
for lack of
assessment of
potential effects on
climate change and
historic issues.

Implementation did
not include policy
requirements;
intended to be
educative or a
guide to assist land
use decision
makers.

Challenges include
limitations and
complexity of
method used.

Demonstrated
limitations in using
valuation of ES in
decision-making
because of
unpredictable
nature of physical
changes and socio-
economic context.

Baker et al.
(2013)

Scottish
Borders
Council (2014)

Holzinger and
Everard (2014)

defra (2007)



2.4 Research gap in ES-based SEA approach

The impacts of urban development decisions on ecosystems and biodiversity are distinctly
noted in diverse studies but integrating this information into strategic-level assessment practice
and land-use decision making is inadequate (BenDor et al., 2017). There has been limited
empirical application in planning and decision-making processes and fewer tools to support ES
consideration at the strategic level of futures-based planning (BenDor et al., 2017; Cortinovis
and Geneletti, 2018; Haase et al., 2014; Broekx et al., 2013). There is a substantial gap in the
research on providing practical, demonstrated guidance for practitioners on the incorporation of
ES in urban planning (Thompson et al., 2019). Slootweg (2016) has identified “‘unwillingness’,
‘silo thinking’, and an ‘ineffective science-policy interface’ as the main causes of limited uptake
of ES concept in strategic, futures-based planning. The concept of ES in environmental planning
and SEA is still at a rudimentary level and lacking proper guidance and implementation
(Honrado et al., 2013).

Another confounding problem is that most frameworks for the ES approach are missing the
engagement of stakeholders and social value integration (BenDor et al., 2017; Bezak and
Lyytiméki, 2011). Woodruff and BenDor (2016) suggested the engagement of community
members in future ES-based planning to understand community preferences, to capture the
variation in values, and to display development trade-offs. The widely used monetary valuation
techniques are also insubstantial because of the inapplicability of a single valuation tool in all
aspects and methodological uncertainties (Pandeya et al., 2016; Schmidt et. al., 2016). The
understanding of linkages between landscape and socio-cultural values of ES is under-developed
and needs to be incorporated with the monetary valuation in a more pragmatic way (Schmidt et
al., 2016; Zoderer et al., 2016). BenDor et al. (2017) thus call for modification of present
frameworks or the development of a new framework to examine how planning can better
integrate ES information in land-use decision making. What is needed is an integrated and
participatory SEA tool for assessing and demonstrating the effects of policies and plans on ES
and identifying and weighing the trade-offs between ES under different land use and planning

scenarios (Broekx et al., 2013; Pandeya et al., 2016).
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Chapter 3: Research Methods

ES should be considered in the early stages of urban land use planning and decision-
making. Since ES include benefits to people, it is important to understand the perspectives of
urban residents toward ES, the effectiveness of current city planning for protecting ES,
awareness about future development plans, and the perceived implications of development plans.
This chapter describes the methodology of the ES-based SEA framework along with data
collection methods. First, a description of the study area is presented followed by a description of
survey design and data collection. Finally, the econometric models for data synthesis and the
limitations of the survey design are described.

3.1 Study area description

The Meewasin NE Swale is a 26-kilometer-long ancient post-glacier corridor extending
north from Peturrson’s Ravine, Saskatoon, to the rural municipality of Aberdeen, encompassing
2,800 hectares of land (Gersher et al., 2016). A 5 kilometer-long section of this greater swale,
encompassing 300 hectares of land, falls within Saskatoon’s city limits, bordered by the Aspen
Ridge neighbourhood to the east, Evergreen, and Silver Spring neighbourhoods in the south, and
the South Saskatchewan River to the west (Meewasin, 2018). The study area for this research is
comprised of the swale area within the city limits (Figure 3.1). This area is comprised of 44%
wetlands, 39% grasslands, 6% woodlands, and 2% croplands (Read and McPhedran, 2019).

The NE Swale is a combination of steep rocky ridges, rolling prairie, lush valleys, treed
areas, and ephemeral wetlands accommodating over 200 documented plant species, 103 avian
species, and 18 mammals, 3 amphibians, 2 reptiles and 20 insects including federally or
provincially designated species at risk (Jones, 2013; Canada North Environmental Services,
2016). This unique native prairie riparian area provides significant ES with intrinsic values as a
natural system, and urban ecological infrastructure (Gersher et al., 2016; Baijius, 2019). The NE
Swale carries several historic and archaeological values of Saskatchewan as well (Meewasin
Northeast Swale, n.d.). The jurisdiction of the NE Swale aligns with the strategic plans of both
the Meewasin Valley Authority (MVA) - a conservation authority, and the City of Saskatoon
(Gersher and Akins, 2015). The Northeast Swale Watchers (NSW), a non-profit group comprised

of concerned citizens and organizations, are working on conservation and preservation initiatives
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and awareness of the NE Swale (Brady et al., 2016). Because of the diversity of ecological
amenities present in the NE Swale, MVVA has identified this region as the highest priority for

protection (Jones, 2013).
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Figure 3.1: The location of the Northeast Swale within Saskatoon’s city limits

Urban development in the northeast region of the city of Saskatoon has been encroaching

the NE Swale since the mid-1990s (“Urban Planning”, 2015) (Figure 3.2). There are three

residential communities (Silverspring, Evergreen, and Aspen Ridge) bordering the NE Swale and

a new residential development (University Heights 3), including stormwater drainage systems,
was proposed in 2007 but still in the planning process (City of Saskatoon, 2013). Additionally,
there are four roads (Agra Road, Range Road 3050, Range Road 3045, and McOrmond Drive)
crossing the swale, and two roads (Central Avenue and Fedoruk Road) bordering the NE Swale.
Since 2015, multiple transportation development projects under the name of ‘North Commuter
Parkway’ project have been implemented by the City of Saskatoon. The distinguished North
Commuter Parkway project includes construction, improvement, and extension of several roads

and bridges including Chief Mistawasis Bridge, the extension of Marquis Drive, McOrmond
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Drive, and Central Avenue, and construction of pedestrian and cyclist facilities (Major Projects,
n.d.). Since 2019, a new transportation corridor (Freeway/Provincial Perimeter Highway)
through the NE Swale is being planned by the Government of Saskatchewan, which is currently

in the functional planning process (https://saskatoonfreeway.org/) (Table 3.1).

'.1' P 5 -
Figure 3.2: Aerial Images in 1988 (left) and 2018 (right) showing the increase in residential developments adjacent
the Northeast Swale

Table 3.1: List of development plans adjacent the Northeast Swale

Development plan Authority Timeline Source

University Heights 3 Sector Plan | City of Saskatoon | 2007-unidentified | City of Saskatoon (2013)

Saskatoon Freeway/ Provincial Government of . o
2019-late 2021 Associated Engineering (2017)

Perimeter Highway Saskatchewan
North Commuter Parkway City of Saskatoon | 2015-2018 Major Projects (n.d.)
Northeast Swale Master Plan MVA 2015-unidentified | Gersher and Akins (2015)

All these development pressures and plans adjacent to the NE Swale are examples of the
cumulative stress of urban growth on this natural ecosystem (Jones, 2013); however, the
potential and realized impacts of most of these development actions have not yet been assessed
(Read and McPhedran, 2019). Local conservation groups including the NSW are concerned
about the environmental impacts of these development actions, such as habitat fragmentation,
introduction of invasive species, and loss of biodiversity and ES (Dove, 2019; Northeast Swale:
Saskatoon, SK, n.d.). In response to concerns about the negative impacts of urban land use and
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developments on the NE Swale, the MVVA is implementing a Master Plan, including a greenway
around and trail connections within the NE Swale (Tank, 2017). Limiting traffic speed, dark sky
compliance, and wildlife-friendly fencing are some of the mitigation measures being considered
by the City and MVA (Northeast Swale, n.d.) along with seeking heritage status (Tank, 2019) or
‘Environmental Reserve’ status to conserve the NE Swale. However, concerned citizens are
asking for a holistic environmental impact assessment of the development actions before
implementation (Dove, 2019).

3.2 Research design

This research is a part of a larger project, “Ecosystem Services-based Strategic
Environmental Assessment Framework Development and Model Application for Saskatoon’s
Northeast Swale,” funded by Environment and Climate Change Canada and NSERC CREATE
for Water Security and supported by the Spatial Initiative and the Social Science Research Lab
of the University of Saskatchewan. The purpose of this larger project is to advance an ES-based
SEA and educational initiatives for the NE Swale. As a part of the broader project, this research

has identified and classified the ES of the NE Swale, evaluated the baseline ES values and
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identified the impacts of ES values on preferences for future land use scenarios ranging from a

‘lesser-developed/disturbed’ future to a ‘more-developed/disturbed’ future (Figure 3.3).

Specifically, this research presents an ES-based SEA approach for incorporating the
valuation of ES and analysis of alternative future scenarios to identify trade-offs between
conservation and development actions. As SEA design requires the identification of desirable
outcomes or ‘best’ options to inform strategic policy and planning decisions (Noble, 2015), a
choice experiment was used as the method for comparing alternative future scenarios. The

research was conducted in three phases as described below and summarized in Figure 3.4.

3.2.1 Phase 1: Identification and classification of ES

In the first phase, the existing ES of the NE Swale were identified based on a review of
available planning documents (see Appendix I). Initially, fourteen ES were identified which were
commonly or frequently referenced/identified in the sample of planning documents (see
Appendix I1). Then, interviews were conducted with a small sample of local stakeholders (n =
10) to identify the most important ES among the fourteen. The identified stakeholders included
representatives from the City of Saskatoon, Meewasin Valley Authority, Saskatoon Nature
Society, University of Saskatchewan, Saskatoon Land Branch, and a residential land developer.
Since Geneletti (2011) and Preston and Raudsepp-Hearne (2017) recommended including a
minimum number of ES in the analysis for effective SEA practice, only the ES that will be
affected by the plans were identified from stakeholder’s ranking. The stakeholders were asked to
rank the five most important ES among the fourteen and explain the reasons for choosing that ES
in an open-ended question. The five most important (prioritized) ES were identified from the
weighted average of the ranks assigned by the stakeholders and the societal benefits of the ES
were identified from the answers of the open-ended question. Then, the prioritized ES were
classified based on the classification of MEA (2005) to understand the best method of valuation
and avoiding double counting. Finally, a conceptual diagram of the relationship between priority

ES and their societal benefits were drawn from an analysis of the responses of the stakeholders.

3.2.2 Phase 2: Survey design and map preparation

In the second phase, a baseline map of the study area was developed using the web-GIS

platform by the U of S Spatial Initiative (Shen et al., 2019). In this phase, a choice experiment
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was selected as a tool for data collection and the survey questionnaire was designed accordingly.
Choice experiment is a survey technique, used to ask individuals to make choices between
alternative bundles of attributes with different levels of ES at different prices to reveal their
willingness to pay for those services (Adamowicz et al., 1998; Bateman et al, 2011; Hanley et
al., 1998). The designing of the choice experiment survey was completed following the

recommendations of Johnston et al. (2017).

I Study area selection and problem
identification

Collection and review of planning
documents on NE Swale

P
: [ Identification of ES of NE swale ]
s
e I Identification of priority ES ]
1 -
| Classification of priority ES | [ Baseline mapping of study area ]
Defining relationship between ES ‘ Identification of swale attributes
[ and societal benefits & levels P
o Experimental design (Dg - h
efficient design) a
s
‘ Development of choice set I R
Preparation of GIS maps of the
choice scenarios 2
| Development of questionnaire [ Sampling of respondents ]
r
[ Hosting questionnaire in voxco ] | Survey administration I h
a
Promotion of survey through 5
community associations e
| Data compilation and analysis I 3

Figure 3.4: Flow diagram of research methods

3.2.2.1 Design of attributes and levels

The conceptual diagram of relationships between priority ES and their societal benefits
were used to identify ES proxies for valuation, referred to as “swale attributes". These swale
attributes are features that are easily identified or recognized by residents, and thus more tangible
to weigh and assess versus more abstract ES. Four swale attributes (new neighbourhood, green
corridor, wetland areas, and recreational trails), characterized by different levels of change or

spatial extent) were identified from the five priority ES (Table 3.2). An annual increase in
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property tax was selected as the payment vehicle for measuring the tradeoffs between those
attributes.

Table 3.2: Attributes and levels used in choice experiment set

Attributes Description Levels
Neighborhood Development of new neighborhood around No change; New Neighborhood
the NE Swale
Green Corridor | Green way/corridor around NE Swale Om; 20m; 60m
Wetlands Total wet area within the NE Swale No change; 50% Increase; 50% Decrease
Recreation Recreational trails developed within the NE | No Change; Crushed gravel (many);
Swale Natural Grass (some)
Property Tax Increase in property tax per year because of | $0; $50; $100; $250; $500
improvement

The swale attributes and levels were as follows:
Neighbourhood: Neighbourhood was used as a swale attribute to represent the societal benefits
of the lands available for urban development. Urban development of adjacent natural areas
affects the environmental quality and flow of ES (Bezak and Lyytiméki, 2011; Dupras and Alam,

2014). Two levels of neighbourhood development were considered in the assessment:

= No new neighbourhoods are developed — the landscape will remain the same as the
current situation.

= A new residential neighbourhood is developed adjacent to the NE Swale.

Green Corridor: Green corridor is a vegetated buffer around the NE Swale to minimize the
impacts of adjacent development. As described in the Master Plan of the NE Swale, the function
of the green corridor is to protect it from the impacts of adjacent developments. Green corridors
provide the societal benefit of the opportunity to access nature (Matsuoka and Kaplan, 2008)
relating to ES like biodiversity, scenic amenities, educational and scientific benefits, and

recreations. Three levels of the green corridor were considered:

= There is no green corridor — the landscape will remain the same as the current
situation, with development right to the edge of the NE Swale.

= Establishment of 20-meter green corridor, providing limited protection to the NE
Swale from adjacent development.

= Establishment of a 60-meter green corridor to provide enhanced protection for the NE

Swale from adjacent development.
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Wetlands: Wetlands was represented as a proxy of wetland ES, representing the total surface area
of water bodies in the NE Swale (Nielsen et al., 2012; Sizo et al., 2016b), which sustains wetland
biodiversity (Birol et al., 2006). Wetlands provide the societal benefit of reducing damage from
flooding (MEA, 2005; Pattison-Williams et al., 2018) and recreational benefits (MEA, 2005).
Three levels of wetland area were considered:

= No change in wet area - the landscape will remain the same as the current condition.

= Total wet area increases by 50% compared to the current condition, as a proxy for

potentially more stormwater storage capacity.
= Total wet area decreases by 50% compared to the current condition, as a proxy for

potentially less stormwater storage capacity.

Recreation: Recreation was used as a swale attribute to represent the societal benefits of the
opportunity to access nature (Boll et al., 2014). As described in the Master Plan of the NE Swale,
the trails may improve human experience with nature by providing ES like recreational benefits
and educational benefits. Three levels of recreation were considered:
= No new trails are developed for recreation —the landscape will remain the same as the
current situation.
= Some new trails are developed for recreation — all from natural grass—to provide passive
recreation in a less developed, more natural setting.
= Many new trails are developed for recreation — made from crushed rock or gravel — to

provide passive recreation in a more developed, less natural setting.

Property tax: Property tax was determined from the annual tax to provide services payable by
property owners. Property tax increases annually in the City. In this research, an additional
increase beyond the normal annual increase was used as a payment measure to capture the value
of changes in swale attributes under different land use scenarios. The payment was set to range
from $0 (where annual property tax does not increase beyond the normal annual increase) to

$500 (where annual property tax increases significantly beyond the normal annual increase).

3.2.2.2 Experimental Design

Using the five attributes with varying levels, numerous unique choice scenarios can be

constructed by full factorial design (i.e. 2x3x3x3x5=270 alternatives). To reduce the number of
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possible combinations of scenarios to a manageable set for mapping, comparison, and
evaluation, D-efficient design was developed using the STATA Dcreate command (Hole, 2016),
resulting in 20 pairs of alternative future scenarios of the NE Swale. As no prior information on
preferences for the swale attributes was available, do design was developed, which means 3
values were set to zero (see Appendix 111 for the full STATA command of efficient design).
Using those 20 pairs, 10 choice experiment sets were developed with two alternative future
scenarios and a status quo or “opt-out” scenario of the NE Swale. The status quo or “opt-out”
scenario was included in every choice set to create real-world choice situations giving the option
not to choose from a set of competing alternatives (Champ et al., 2014).

3.2.2.3 Questionnaire design

The U of S Spatial Initiative developed visualization maps of the 20 scenarios generated
from experimental design using web-GIS. A questionnaire was designed to explore the
preferences and perspectives for alternative scenarios of the NE Swale among City of Saskatoon
residents living adjacent to the NE Swale (see Appendix IV for the survey questionnaire). Ten
choice experiment sets were developed pairing the 20 scenarios along with a status quo scenario
in each set depicting no changes in swale attributes and no annual tax increment. Visualization
maps were included in the choice sets along with a description of the swale attributes in a tabular

format (see Table 3.3 for a sample choice set).

Choice experiments are typically presented with verbal comparisons (e.g. Birol et al, 2006;
Carlsson et al., 2003; Grammatikopoulou et al., 2012; Mao et al., 2019) or with hypothetical
pictorial presentation (e.g. Brahic and Rambonilaza; 2015; Chen et al., 2017; Chen and Chen,
2019; Ja-Choon et al., 2013; Hassan, 2017; Maldonado et al., 2019; Shoyama et al., 2013). Chen
et al. (2017) utilized visualization of attributes to minimize the cognitive burden for respondents
and to facilitate the understanding of the choice task. Bateman et al. (2009) showed that virtual
reality treatments could significantly improve non-market valuation techniques. Multiple web-
based ES assessment tools use visualization maps of ES, however, challenges like data scarcity
and complex techniques limited their use in practice (Pandeya et al., 2016). The GIS maps
included in this choice experiment depicted a representation of the future conditions of the NE
Swale to the respondents which acted as a visualization tool to help with making choices. Instead

of depicting the ES, a land-use map of the area depicted various future scenarios.
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The survey questionnaire consisted of three parts. The first part of the questionnaire
outlined the purpose of the research and asked for the informed consent of participants. Then, the
choice experiment sets (10 sets) were included followed by several questions to debrief the
choices participants made in the previous part. The questionnaire then proceeded to questions on
attitudes and perspectives towards the NE Swale and the future development plans, followed by
some basic socio-demographic questions about the participants.

3.2.3 Phase 2: Sampling and survey administration

The number of respondents required for a questionnaire including 10 choice sets with three
alternatives was calculated as at least 83 using the equation presented in Orme (2010). All of the
10 choice sets and other questions were compiled in an online survey platform (VOXCO).
Residents of the three neighbourhoods bordering the NE Swale - Aspen Ridge, Evergreen, and
Silverspring - were selected as potential survey participants. A systematic random sampling of
the residents of these three communities was conducted by SSRL. A total of 1,029 telephone
numbers that correspond with residents in the three neighbourhoods were purchased from ASDE
Survey Sampler (http://surveysampler.com/). As mobile phones do not have postal codes

assigned, mobile phone numbers were not purchased.

Then, the potential participants were contacted by telephone and asked to participate in the
survey. Specifically, participants were asked to provide an email address by which they would be
sent the survey. The recruitment process via telephone launched on June 26 and ran until July 4,
2019. Telephone numbers were scheduled to be called up to five times without a response before
the number was discarded. A total of 134 participants were recruited via telephone and were sent
invitations to complete the online survey. The survey was also promoted locally using posters in
the community and Facebook posts. After the respondents were invited to participate in the
online survey, two email reminders were sent on July 15 and 23, and one additional telephone
reminder was conducted on August 1, 2019. Overall, 119 participants completed the online
survey: 52% were those recruited via telephone, and 48% from other promotional measures.
Thirteen responses were removed based on responses of debriefing questions as those
respondents were from outside of the predefined communities. The remaining 106 survey
responses were recorded in Excel file and choice experiment data were analyzed using STATA

15 software package.
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Table 3.3: Sample choice experiment set

Set 1 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following
factors will
vary under
different future
scenarios

Scenario A

Scenario B

Scenario C

Neighborhood

New neighborhoods are developed around the
Swale.

No new neighborhoods are developed.

No new neighborhoods are developed.

Green corridor

20-meter green corridor to help protect the
Swale.

There is no green corridor.

There is no green corridor.

to support the above uses and activities.

support the above uses and activities.

Wetlands No change in wet area. Total wet area decreases by 50%. No change in wet area.

Recreation No new trails are developed for recreation. | Many new trails are developed for recreation, | No new trails are developed for recreation.
made from crushed rock or gravel.

Property Tax | Your property tax increases by $250 per year | Your property tax increases by $100 per year to | No additional property tax, beyond the usual

annual adjustments.

Which scenario would you prefer?

[

[
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3.3 Econometric model

Choice experiment is a survey technique, used to ask individuals to make choices between
different levels of ecosystem goods and services at different prices to reveal their willingness to
pay for those goods/services (Bateman et al, 2011). Choice experiment, i.e. scenario comparison,
is considered particularly worthwhile in assessing marginal changes (changes that are relatively
small at the scale of analysis) (Braat and de Groot, 2012) and considering marginal changes

induce meaningful monetary valuation (Broekx et al., 2013).

In this research, the choice experiment method is used for estimating preference for swale
attributes, marginal willingness to pay (MWTP) value, and for scenario comparison. As the
choice experiment is consistent with random utility maximization (RUM) theory (Bockstael and
McConnell, 2007), preference and MWTP can be estimated using logistic regression models.
Logistic regression models are commonly used to analyze discrete choice data to examine an
individual’s probability of choosing a scenario. According to RUM theory, an individual chooses
the alternative that provides the highest utility. It is assumed that the welfare of an individual is
comprised of an observed component (V) and an unobserved component (g) (Train, 2003).
According to the Random utility theory, the indirect utility attained by an individual due to

choosing scenario i,

Vi=Bso*SQ+BN*N+Prc*HC+BLc*LCHBmw*MWHBLW*LW+Bcet*CGT+PneT*NGT+Brax* TAX

where, Bsq is the coefficient of the status quo variable with SQ = 1 for the status quo scenario
and SQ = 0 for all other scenarios; P is the coefficient of neighbourhood variable with N = 1 for
scenarios with new neighbourhood developed and N = 0 for all other scenarios; Brc is the
coefficient of high green corridor variable with HC = 1 for scenarios with 60-meter green
corridor and HC = 0 for all other scenarios; BLc is the coefficient of low green corridor variable
with LC =1 for scenarios with 20-meter green corridor and LC = 0 for all other scenarios; Bmw is
the coefficient of more wetland area variable with MW = 1 for scenarios with an increased
wetland area and MW = 0 for all other scenarios; BLw is the coefficient of less wetland area
variable with LW = 1 for scenarios with a reduced wetland area and LW = 0 for all other
scenarios; Bcor IS the coefficient of crushed gravel trails variable with CGT = 1 for scenarios
with crushed gravel trails and CGT = 0 for all other scenarios; Bner is the coefficient of natural
grass trails variable with NGT = 1 for scenarios with natural grass trails and NGT = 0 for all
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other scenarios; and Brax is the coefficient of cost attribute with TAX = annual tax increment
values associated with each scenarios.

The probability of choosing scenario i among a choice set,

exp (¢ Vi)
S o 3.2
Zexp (4 Vi) (3:2)

where, Viis the maximum utility attained by an individual by choosing scenario i; Vjis the utility
associated with the other scenarios in the choice set; and p is a scaling parameter.

Three regression models were used to identify the preferences for swale attributes,
Conditional Logit (CL) model, Mixed Logit (ML) model, and Latent Class (LC) model. CL
model was estimated in this research using STATA 15 “clogit” package. However, the CL model
is the best-known model for the discrete choice experiment in social science researches, results
of ML model and LC model can present better estimation and additional information (Bockstael
and McConnell, 2007). The use of more than one model reveals heterogeneity in preferences
among respondents and provides additional information on public preferences (Birol et al., 2006;
Héfner et al., 2018). Moreover, the LC model reveals socio-demographic information on the
subsets of respondents with heterogeneous preferences (Ehrlich et al., 2017; Kemperman and
Timmermans, 2006; Liao et al., 2015; Tu et al, 2016; Veitch et al., 2018). The ML model was
estimated in this research using STATA 15 “mixlogit” package (Hole, 2007) and the LC model
was estimated using STATA 15 “Iclogit” package (Pacifico and Yoo, 2013).

According to Hanemann (1994), the Marginal Willingness to Pay (MWTP) in choice
models was calculated as the negative ratio of the coefficient of a non-cost attribute, fnc and the

cost-attribute, fc.
__ (Pnc
MWTP = - (55 oottt sttt (3.3)

Maximization of the likelihood function from Eq. (3.3) gives an estimate of the marginal
willingness to pay estimates associated with the swale attributes. MWTP values are the monetary
terms of an individual’s willingness to pay for a marginal change in the swale attributes.
Moreover, compensating surplus (CS) is a closed form of monetary terms for a change from the
current situation (Dias and Belcher, 2015). CS allows decision-makers to choose the alternative
providing the highest utility. CS is the monetary terms of utility that an individual receives in a

choice situation, as illustrated in Eq. (3.4).
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CS=- (ﬁic)(m 2 e (3.4)

where, B¢ is the coefficient of cost attribute; V1 is the value of the indirect utility associated with
status quo; and V2 is the value of the indirect utility associated with specific levels of attributes
describing the changed scenario.

3.4 Limitations to the methods/study design

Only residents living adjacent to the NE Swale were surveyed in this research, not the
residents across the city. Thus, responses may not be representative of the opinions of all
residents of the City of Saskatoon. However, this was the cost-efficient sampling process as the
landline numbers were purchased. Second, sampling by telephone was based on landlines and
did not include cellular phones. This may have limited the number of potential participants
reached. However, posters and media were used to promote the survey and recruit additional
participants. Third, in most cases, focus group discussion is recommended for the selection of
attributes and levels. However, in this research, attributes and levels were identified indirectly
from stakeholder interviews. Fourth, do design was used for choice set design, where one can
argue that results from a pilot survey could be fed into the design to create a more efficient
design. However, this step was overlooked to keep the process simple. Fifth, a description of the
attributes and levels was not presented in the questionnaire; instead, a detailed description is
presented in a tabular form along with visualization maps. This approach was adopted to reduce

the cognitive complexity of reading heaps of text through visualization maps and simple texts.
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Chapter 4: Results

This chapter presents the empirical results from the different phases of the ES-based SEA
framework application. First, the priority ES and their societal benefits are described from the
input of the stakeholders, followed by the relationship between these ES and the swale attributes
presented through the ES conceptual diagram. Then, perceptions of the respondents about the NE
Swale, future development plans, and the responsible authorities are delineated as identified from
the questionnaire survey in phase 3. Then, the estimated results from the regression models are
presented as identified from the choice experiment survey. The preferences for the swale
attributes and the marginal willingness to pay for these attributes are estimated followed by an
analysis of future scenarios of the NE Swale to identify the desired future.

4.1 Swale ecosystem services

Swale ES are the services that provide direct or indirect societal benefits to the residents
living nearby the NE Swale and to the citizens of Saskatoon. Stakeholders ranked five ES
provided by the NE Swale from a predefined list of fourteen ES. Five priority ES were identified
from weighted average, including regulating services like stormwater runoff storage and carbon
sequestration and storage, supporting services such as biodiversity or habitat for plants and
animals, and cultural services such as educational and scientific knowledge, scenic amenities,
and recreation (Table 4.1). The NE Swale provides habitat for plants and animals including some
provincially/federally listed endangered plants and animals, which stakeholders considered the
most important ES. Educational and scientific knowledge and stormwater runoff storage both
were considered the second most important ES provided by the NE Swale. Stormwater runoff
storage provides the benefit of an opportunity for learning about the natural processes of the
stormwater cycle. Although stakeholders ranked carbon sequestration and storage as a sixth
important ES of the NE Swale, only the five most important ES were considered in the valuation
to incorporate the prioritized ES in the model. Stakeholders did not mention the natural filtering

of pollutants from air and water as important ES provided by the NE Swale.

The societal benefits of the ES were identified from stakeholder interviews (Table 4.1).
Every priority ES provides several benefits to the society and these benefits induce social value

for the ES. Societal benefits like opportunity to access nature, ensuring public health,
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maintaining the water cycle, and resilience from disasters are the direct benefits to society from
the provision of ES. The NE Swale is a unique landscape with native prairie grassland and
wetlands providing habitat to plant and animal species and providing the opportunity to access
and learn about nature and natural processes. Wetlands were identified as reducing property
damage from flood events by managing stormwater runoff. The NE Swale also supports the
provision of other ES, thus ensuring the viability of species.

Table 4.1: ES of the Northeast Swale and relative societal benefits as identified through interviews with
stakeholders

Rank | Ecosystem Service Societal benefits

1 Biodiversity/ habitat | Ensures a healthy ecosystem and viability of species; prevents extinction.
for plants and Provides a corridor, breeding grounds and habitat for migratory birds.
animals Helps in managing invasive pests, diseases, and species.

Holds intrinsic cultural values.
2 Educational and Educational tool for understanding natural processes and history.

scientific knowledge | Educational interpretation to improve the sense of intrinsic and natural value.

Appreciation for nature is induced by knowledge.

3 Stormwater runoff Reduces risk and damage to infrastructure from extreme weather/flood events.

storage Enhances infrastructure by incorporating natural areas in urban design.

Provides filtration of pollutants and toxins via aquatic vegetation.

Manages influx of stormwater from new subdivisions and runoff from farmland.

Helps in maintaining the health of South Saskatchewan River as the NE Swale
flows directly to the river.

Provides continuous water source to the ecosystem.

4 Scenic amenities Sense of place helps in forming community identity and contributes to quality of
(experience and life.
sense of place) Contributes to public well-being as a civic amenity.

Unique prairie landscape that provides opportunity for wildlife viewing and
experiencing nature.

Rich historical background of cultural importance.

5 Recreation Provides opportunity to connect with nature.
(walking, cycling Contributes to public health through recreational opportunity
etc.) Passive recreational site for adjacent neighborhoods.
6 Carbon Supports resilience to climate change.
sequestration and Natural carbon sink close to urban center.
storage

The interconnectedness of the ES was observed from the connections between many of the
societal benefits mentioned by stakeholders in Table 4.1. For instance, the provision of habitat
for plants and animals also ensures the robustness of the ecological network, supports pollutant
filtration and carbon sequestration as important regulating services, and provides scenic

amenities and supports education, recreation, and various cultural services. Scenic amenities and

32



recreation are also interrelated, as appreciation for the nature or sense of the place increases the
exigency and intensity of recreational activities. To avoid any double-counting induced by these
interlinkages, and to ensure their meaningfulness to the public and decision-makers,
representations of the ES or ecological endpoints, referred to as swale attributes were identified.
As explained in Chapter 3, these swale attributes (Figure 4.1) are proxies for ES and meant to
simplify the complex relationships between ES, societal benefits, and their valuation.

Swale attributes were defined based on characteristics of the NE Swale denoted to express
the environmental values explicitly. These attributes were identified from the societal benefits, as
the importance of the ES are often better perceived through the benefits they provide.
Biodiversity, for example, is imperative to most ES; but the concept of biodiversity is often more
understandable through the provision of societal benefits. Thus, based on the societal benefits,
three ecological endpoints were identified as swale attributes that are imperative to provide
benefits to society. For example, the foremost benefit from “stormwater storage” is the reduced
risk of damage from flooding, denoted by the swale attribute “wetlands” depicting total wetland
areas (Figure 4.1). The basic notion is that an extensive wetland area can provide storage of

stormwater and manage run-off to reduce damage from severe flood events.

2 ¢

A prominent benefit of scenic amenities”, “educational knowledge”, and “recreation”
services is the provision of opportunities to access and appreciate the nature, which is denoted by
the width of the ecological corridor around the NE Swale and amount and type of recreational
trails within the NE Swale (Figure 4.1). In principle, a wider ecological corridor should provide
more opportunities for plant and animal species to grow and maintain the uniqueness of the area
in an urban environment; and trails provide an opportunity for passive recreation and access to
nature for city residents. The future planned neighbourhood to the north of the NE Swale was
included as a swale attribute to understand how residents view trade-offs between the natural and
developed landscape. Each of these swale attributes thus represents a bundle of ES provided by
the NE Swale and simplifies the complexity of valuing and understanding ES for both residents

and planners.
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Figure 4.1: ES conceptual diagram for Saskatoon’s Northeast Swale (adapted from Olander et al., 2018)
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4.2 Reflections on future development of the Northeast Swale

The demographic characteristics of the sampled population were reported to identify
potential effects on the choice of future scenarios and trade-offs between development and
conservation. Around 70% of the sampled population were female, around 95% were
homeowners and around 86% have been living in Saskatoon for more than 10 years (Table 4.2).
Most of the sampled population have a university degree (64%) and have a higher (> $90,000)
household income level (65%) (Table 4.2). The motivations of the sampled population to visit
the NE Swale helped in understanding their connection with the place. While 99% of the
sampled population has visited the NE Swale, only 55% visit the place frequently (i.e. more than
3 times a year) (Table 4.2). Around 35% of respondents engage in nature-related activities more
than once a week, which is related to their compassion towards nature (Table 4.2). Only 28% of
the sampled population knows about any of the management and development plans for the NE

Swale, and 98% of the sampled population supports protecting the NE Swale (Table 4.2).

Table 4.2: Socio-demographic profile of the respondents

Demaographic characteristics # (%) Demographic characteristics # (%)
Gender: 104 | 100 Duration living in Saskatoon: 106 | 100
Female 73 | 70.2 <10 years 15 |14.2
Male 31 | 29.8 >10 years 91 | 85.8
Age: 106 | 100 Engagement in nature-related activities: 105 | 100
18-64 years 81 |764 Never 9 8.6
>65 years 25 | 236 <Once a week 59 | 56.2
Education: 106 | 100 >Once a week 37 | 352
University degree 68 | 64.2 | Visited the NE Swale: 106 | 100
Others 38 | 358 No 7 6.6
Household income: 103 | 100 Yes: 99 | 934
Lower (<$90,000) 38 |[36.9 <3 times per year 44 | 444
Higher (>$90,000) 65 |63.1 >3 times per year 55 | 55.6
Ownership status: 106 | 100 Knows about any future plan: 106 | 100
Tenant 5 4.7 No 78 | 73.6
Homeowner 101 | 95.3 Yes 28 | 264
Duration living in current 106 | 100 Supports protecting the NE Swale: 106 | 100
neighborhood:
<10 years 49 | 46.2 No 8 7.5
>10 years 57 | 53.8 Yes 98 | 925
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The most prevalent reasons to visit the NE Swale identified from responses of an open-
ended question include recreation (48.8%), nature appreciation (19.7%), scenic amenities
(14.2%), and educational and scientific knowledge (6.3%) (Figure 4.2). The respondent’s reasons
for visiting the place are closely linked to the cultural ES, as these are the non-material benefits
derived from direct engagement with nature. Respondents envisage these cultural ES through the
societal benefits of accessing nature. While stakeholders prioritized cultural ES, respondents who
are the beneficiaries have mentioned those as their reasons for visiting the NE Swale.

Sense of place

Nearby

Curiosity

Nature appreciation

Educational & scientific knowledge
Scenic amenities

Recreation

o

10 20 30 40 50 60

m Percentage of respondents (%)

Figure 4.2: Respondent’s reasons for visiting the Northeast Swale

The importance of swale attributes to respondents highlighted the importance of the ES
provided by the NE Swale (Table 4.3). Respondents considered all swale attributes important,
with new neighborhood and wetland areas (64% and 78%, respectively) considered more
important than a green corridor and recreational trails (47% and 29%, respectively) (Table 4.3).
Among all the swale attributes, wetland areas were considered the most important attribute,
identified as “extremely important™ by approximately 40% of respondents. In contrast,
recreational trails were considered the least important swale attribute, and “extremely important”
to only 8% of respondents. As the swale attributes included both ecological components (i.e.
green corridor and wetland area) and development components (i.e. new neighbourhood and
recreational trails), these results provide insights into understanding the significance and

relevance of using these indicators for valuation tasks.
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Table 4.3: Respondent’s opinions on importance of swale attributes

Not at all Not very Somewhat Very Extremely Total
important  important  important important  important (%)
(%) (%) (%) (%) (%)
New neighborhood 2.9 8.6 24.8 41.9 21.9 100
Green corridor 1.9 16.2 34.3 21.9 25.7 100
Wetland area 2.8 5.7 13.2 37.7 40.6 100
Recreational trails 5.7 21.7 43.4 21.7 7.6 100

The MVA has prioritized the protection of the NE Swale for a long time. That said, a
debate is ongoing about the effectiveness of current planning approaches for minimizing the
impacts of development on the NE Swale and so, responses from the community can help inform
good decision-making on the future of the area (Table 4.4). Most respondents (~90%) agreed that
the NE Swale is an important natural area, provides ES that are important to people, and should
be a protected space. Additionally, most respondents (~91%) thought that good city planning is
important to protect the ES of the NE Swale and that the impacts of any development plans
should be assessed before decisions are made and projects are implemented. Moreover, ~41% of
respondents thought that current land-use planning is not providing an adequate level of
protection for the NE Swale. However, approximately 35% of respondents have no opinion
about this statement, which suggests a lack of familiarity or disregarding current land use

planning processes.

Most respondents (~78%) were unaware of future development plans for land uses around
the NE Swale (Table 4.2), suggesting that most of the sampled population was not engaged in the
recent city planning process - whether by choice or for other reasons. Approximately 23% of
respondents knew about the north-commuter parkway project, and ~22% of respondents knew
about the Saskatoon freeway project (Figure 4.3). One respondent added the Saskatoon north
partnership for growth (P4G) regional plan and projected growth concept plan in the open-ended
question, which was not included in our initial list. Among 106 respondents, 28 specific
comments about the development plans were collected from the open-ended question.
Respondents emphasized on their expectations or concerns about the plans they know about in
those comments. Most of the comments were focused on the University Heights 3 and Saskatoon

Freeway project, indicating the importance of these two initiatives to the respondents. One
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respondent commented about the University Heights 3 noting: “We already have too many new
homes in this city! It has become difficult to sell a house or rent suites due to overdevelopment.”
Another respondent commented about the Saskatoon freeway: “It seems unnecessary and most

likely to damage and/or have negative impact on the swale”.

Table 4.4: Respondent’s opinions on statements of conservation of the Northeast Swale

Disagree (%)  Agree (%) No Opinion (%)

The NE Swale is an important natural area in Saskatoon. 6.6 925 0.9
The NE Swale should be a protected space. 7.6 90.6 1.9
The ecosystem services provided by Northeast Swale are very
. 8.5 87.7 3.8
important to me.
Impacts to the NE Swale should be assessed before any
. 5.7 925 1.9

development plans are implemented.
Good city planning can help protect the ecosystem services

) el J PP Y 7.6 90.6 1.9
provided by the NE Swale.
Current city land use planning provides an adequate level of

415 22.6 35.9

protection for the NE Swale.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

University Heights 3 || | |

Saskatoon Freeway

North Commuter Parkway
Trail Connection within Swale
Greeway around Swale

Swale Master Plan

Other

m % of people aware % of people unaware

Figure 4.3: Awareness level of respondents about future development plans
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These 28 comments were categorized under six common themes of concerns about and
expectations from the development plans. The most enunciated concern of the respondents about
the University Heights 3 project was the negative effects of development when they expected a
balance between development and environmental conservation (Figure 4.4). The common
expectation of respondents regarding transportation infrastructure projects (i.e. Saskatoon
freeway and north commuter parkway) was the diversion of traffic from the city, but they were
also concerned about the increasing traffic movement within the NE Swale and the potential
negative effects of development (Figure 4.4). Respondents expected protection of the
environment and ES from the greenway project as mentioned in the Master Plan of the NE Swale
(Figure 4.4). In addition, respondents expected enhancement of recreational opportunities from
the trail connections within the NE Swale (Figure 4.4). Overall, respondents expressed concerns
about the negative effects of development and losing the sense of place of this unique native
prairie landscape. Respondents also recommended relocating the University Heights 3 project so
residential development would not encroach as much on the NE Swale. Several respondents also

noted down that the Saskatoon freeway project should be relocated to circumnavigate the city.

0 50 100

# Expecting protection of environment &
ecosystem services

University Heights 3
= Expecting enhancement of recreational

Saskatoon Freeway k\\ opportunity
Nortgaﬁf\,wmer W m Expecting diverersion of traffic from

city

Trail connection within
swale

W Expecting balance between

development & environment
Greenway around swale

& Concered about traffic movement

Swale Master Plan within swale

@ Concerned about negative effects of

Other development

Figure 4.4: Expectations and concerns of respondents about future development plans
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The concerns about the development plans intensified because of the different jurisdictions
and administrations of multiple authorities at the NE Swale area. While the residential
development and the north commuter parkway are being developed by the city, the provincial
government is implementing the freeway project and MVA is in charge of the masterplan
including greenway and trail connections. Among all the authorities, the respondents ranked the
City of Saskatoon as the most responsible authority to pay for the protection of the NE Swale
(Table 4.5). The provincial government was considered the second most responsible authority to
pay for protecting the NE Swale (Table 4.5). Respondents thought the least responsible authority
should be the Northeast Swale Watchers (NSW) (Table 4.5). A wide variety of responsible
authorities made up the ‘other’ category. Respondents mentioned federal government, user fee,
NGOs (e.g. Ducks Unlimited, Nature Conservancy, etc.), corporate sponsors, and developers that
won the bids to develop around the NE Swale as potential paying authorities. The respondents of
this research were comprised of the residents of surrounding neighbourhoods of the NE Swale;
however, they think that all residents of Saskatoon should be responsible to pay for protecting
the NE Swale.

Table 4.5: Ranking of which authorities the respondents think should be responsible for paying to ensure protection
of the Northeast Swale

Rank | Authority Type of Authority

1 City of Saskatoon City government

2 Government of Saskatchewan Provincial government

3 All residents of Saskatoon Direct/indirect user with varied proximity

4 Meewasin Valley Authority Conservation authority

5 Residents living in neighbourhoods adjacent to the NE Direct/indirect user with close proximity
Swale

6 Others Different organizations

7 Northeast Swale Watchers Group of concerned citizen
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4.3 Model estimation results

From the choice experiment data, preference parameter and marginal willingness to pay
(MWTP) values for the swale attributes were estimated using three logistic regression models;
conditional logit model (CL), mixed logit model (ML), and a latent class model (LC) with two
groups. This section includes the results of the regression analysis along with the marginal
willingness to pay (MWTP) values of the swale attributes and future scenario analysis.

4.3.1 Preferences for swale attributes

The regression coefficients can be used to determine whether and how a change in a swale
attribute might influence the preference for a scenario, such as the status quo condition or a
change from the status quo. The regression coefficients identified with the three models represent
the size and direction of the effects of the swale attributes on the choice of a given land use
scenario. The direction of the coefficients of the regression models indicates the preference
parameter; positive coefficients denote preference and negative coefficients denote aversion. A
positive coefficient for a swale attribute denotes that attribute is preferred and it positively
influences the probability of a scenario being chosen; a negative coefficient denotes that the
attribute is not preferred and it decreases the probability of choosing that scenario. All the socio-
demographic data inputs into the regression models were binary, based on the categories and
sub-categories shown in Table 4.2. Table 4.6 showed the coefficients estimated from two
different models, CL and ML model. The significance (p-values) of coefficients denoted by (*)
showed that other than more wetland areas, all swale attributes were statistically significant
throughout the models. The positive coefficients denote an increase in welfare with an increase
in the level of a swale attribute, and negative coefficients denote a reduction in welfare with an
increase in the level of a swale attribute. The negative coefficients of the payment variable
(annual tax increment) in the models indicated that higher payment levels reduce the probability

of choosing a given scenario, which is consistent with the random utility theory (see Chapter 3).

The coefficients of the status quo variable (0.701 in the CL model; 0.489 in the ML model)
indicated that respondents are more likely to choose the status quo over other scenarios (Table
4.6). This ‘status quo effect’ indicates a preference for maintaining current conditions in and
around the NE Swale, which can be influenced by attitudes towards environmental change,

rejection of a competing scenario, or complexity of the choice task (Adamowicz et al., 1998). As
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79% of respondents agreed to the statement that the survey was clear and easy to understand, the
reason for choosing the status quo could be a case-specific attitude or scenario rejection.

Table 4.6: Estimated models on preference for swale attributes

Conditional Logit Model Mixed Logit Model

Mean

Mean

Standard deviation

Status quo

0.701** (0.151)

0.489** (0.234)

New neighborhood

-0.117 (0.103)

-2.263** (0.434)

4.810** (0.538)

High green corridor (60-meter)

0.492** (0.128)

0.746** (0.225)

1.276** (0.332)

Low green corridor (20-meter) 0.368** (0.138) 0.504* (0.282) 1.202** (0.282)
More wetland area -0.117 (0.121) -0.054 (0.219) 1.152** (0.225)
Less wetland area -0.945** (0.154) -1.724** (0.289) 1.462** (0.329)
Crushed gravel trails 0.237* (0.140) 0.299 (0.276) 1.556** (0.244)
Natural grass trails 0.610** (0.142) 0.872** (0.228) 0.901** (0.269)
Tax -0.003** (0.000) -0.005** (0.001)

Standard errors are in parenthesis.
**denotes p <0.05
*denotes p <0.10

The CL model showed that respondents were averse to a future scenario with a new
neighborhood development (-0.117) and reduced wetland area (-0.945) and preferred a future
scenario with a green corridor (0.368 for a 20-meter corridor; 0.492 for 60-meter corridor), and
recreational trails (0.237 for crushed gravel trails; 0.610 for natural grass trails) (Table 4.6). The
magnitude of the coefficients inferred that wider green corridors are preferred to narrower ones,
and natural grass trails are preferred to the crushed gravel trails. The coefficient of increased
wetland area (-0.117) was statistically insignificant, but the coefficient of less wetland area (-
0.945) was statistically significant and negative, denoting strong eversion towards a scenario
with reduced wetland area. This means that respondents preferred the current condition of

wetland areas and did not want any future scenario with a reduced wetland area.

Respondent’s preferences were relatively similar for both the CL model and the ML model
with different magnitudes except a new neighbourhood and crushed gravel trails. This means
respondents had a greater preference for scenarios that did not reduce wetland areas in the NE
Swale and for scenarios that included natural grass trails. As most of the respondents indicated
recreation, scenic amenities, and nature appreciation as their primary reason for visiting the NE
Swale, they had emphasized the swale attributes and scenarios that enable those services. ML
model capturing the preference heterogeneity among the respondents reported a higher aversion

for the new neighbourhood (-2.263). The standard deviation presented in the ML model of the
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coefficient of the new neighbourhood (4.810) showed that the preference for a new

neighbourhood around the NE Swale varied widely among respondents. However, the preference

for a new neighbourhood was statistically insignificant in the CL model. Similarly, preference

for crushed gravel trails was statistically insignificant in the ML model showing preference

heterogeneity among respondents. Additional information on the reason behind this variation in

the ML and CL model was identified by the LC model, reporting information on two subsets or

groups of respondents with heterogeneous preferences (Table 4.7).

Table 4.7: Estimated results of Latent Class model with demographic covariates explaining Subgroup A of

respondents
Latent Class Model
Group A (0.3) Group B (0.7)
Mean Mean
Status guo -0.993** (0.279) 0.685** (0.341)

New neighborhood

0.602** (0.137)

-2.198** (0.338)

High green corridor (60-meter)

0.632** (0.184)

-0.118 (0.243)

Low green corridor (20-meter)

0.604** (0.175)

0.138 (0.313)

More wetland area

-0.039 (0.173)

0.206 (0.311)

Less wetland area

-0.608** (0.198)

-1.206** (0.370)

Crushed gravel trails

0.447** (0.189)

-0.177 (0.384)

Natural grass trails 0.376** (0.192) 0.883** (0.315)
Tax -0.002** (0.000) -0.005** (0.001)
Demographic covariates Effects on latent class membership probability
Homeowner -2.889** (1.393)

Visit NE Swale (>3 times per year)

-0.894* (0.548)

Knows about any future plans

1.386™* (0.594)

Standard errors are in parenthesis. Size & direction of demographic covariates explain Group A. Probability of being

in Group A is 30% and being in Group B is 70%.

**denotes p <0.05
*denotes p <0.10

The upper part of Table 4.7 showed the estimated preference parameters from the LC

model and the lower part showed the effects of demographic covariates on latent class

membership probability. The latent class membership probability denotes the probability of a

respondent being a member of a certain group (Group A and B) where the groups are comprised

of respondents with similar socio-demographic characteristics and similar preferences. The

probability of a respondent belonging to Group A was 30%, and the probability of belonging to

Group B was 70%. The direction (+/-) of the coefficients of demographic covariates shown in the

lower part of Table 4.7 explained the characteristics of Group A and Group B respondents.

Group A respondents were likely to be tenants (-2.889), less frequent visitors of NE Swale (-

0.894), and aware of future plans (1.386) (Table 4.7). These respondents preferred future
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scenarios with a new neighbourhood developed (0.602), a green corridor around the NE Swale
(0.632 for 60-meter and 0.604 for 20-meter), and recreational trails developed (0.447 for crushed
gravel and 0.376 for natural grass) (Table 4.7). Members of this group expressed aversion
towards only those scenarios with reduced wetland areas (-0.608), along with the status quo
scenario (-0.993). Group B respondents, in contrast, tend to be homeowners (-2.889), more
frequent visitors of the NE Swale (-0.894), and unaware of development plans (1.386) (Table
4.7). These respondents showed a preference towards the status quo scenario (0.685), a strong
aversion towards future scenarios with a new neighbourhood (-2.198) and reduced wetland areas
(-1.206), and a preference for future scenarios with natural grass trails (0.883).

4.3.2 Influence of socio-demographic characteristics on preferences of swale attributes

The interaction between socio-demographic covariates with swale attributes in the CL
model showed the effects of demographic characteristics on the preferences of swale attributes
(Table 4.8). Demographic characteristics like gender, age, education, and income level were
found to have effects on preferences for swale attributes. Additionally, some social
characteristics like homeownership, frequency of visit, environmental awareness, etc. were found

to affect preferences on swale attributes.

Results showed that respondents who were male (0.816), did not support protecting the NE
Swale (1.762) and aware of development projects like University Heights 3 (0.674), the freeway
(0.401) and North Commuter Parkway (0.398) preferred scenarios that included a new
neighbourhood. Whereas respondents who frequently visited the NE Swale (-0.802) and engaged
in nature-related activities (-1.073) were averse to scenarios with a new neighbourhood (Table
4.8). Respondents aged > 65 years preferred increased wetland area (0.548) but were averse to a
60-meter wide green corridor (-0.749). Respondents with higher household income wanted the
NE Swale to remain in its current condition (0.508) or preferred future scenarios with a wider
green corridor (0.409) but did not prefer scenarios with reduced wetland areas (-0.480) (Table
4.8). Homeowners around the NE Swale did not prefer scenarios with crushed gravel trails (-
1.207) due to either environmental impacts or maintenance issues. These findings are foreseeable
since frequent visitors and active nature supporters appear to want the NE Swale to stay in its

natural setting rather than being more developed in the future.
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Table 4.8: Effects of socio-demographic covariates on preferences of swale attributes

Demographic Covariates Swale attributes Coefficients
Male New neighbourhood 0.816** (0.223)
Homeowner Crushed gravel trails -1.207** (0.569)
High green corridor (60 meter) -0.749** (0.297)
Aged 265 years More wetland area 0.548** (0.277)
University degree Less wetland area -0.521* (0.305)
Status quo 0.508* (0.299)
Higher household income (>$90,001) High green corridor (60 meter) 0.409* (0.259)
Less wetland area -0.480* (0.299)
New neighbourhood -0.802** (0.212)
Visit NE Swale (>3 times per year) Less wetland area -0.491* (0.301)
Natural grass trails 0.447* (0.283)
Nature related activity (= Once per week) New neighbourhood -1.073** (0.244)
. New neighbourhood 1.762** (0.419)
Do not support protecting the NE Swale Less wetland area 0.864% (0.516)
Knows about University Heights 3 New neighbourhood 0.674* (0.266)
Knows about Freeway New neighbourhood 0.401* (0.245)
Knows about North Commuter Parkway New neighbourhood 0.398* (0.235)

Standard errors are in parenthesis.
**denotes p <0.05
*denotes p <0.10

4.3.3 Marginal willingness to pay (MWTP) values for swale attributes

Using the coefficients presented in Table 4.6 and Table 4.7, the MWTP for the swale
attributes were calculated (see Chapter 3; Eq. (3.3)). Positive MWTP values reflect a perceived
increase in welfare and a negative MWTP reflects a perceived decrease in welfare attributable to
a change in the particular swale attribute, both expressed in monetary terms. These values were
presented in $ per household per year and were based on a proposed (hypothetical) annual
property tax increase in the survey instrument. The swale attributes (new neighbourhood, green
corridor, wetland area, and recreational trails) were considered non-cost attributes; the “tax” (-
0.003 for CL model; -0.005 for ML model; -0.002 for Group A, LC model; -0.005 for Group B,

LC model) was considered as the cost attribute and used as a payment vehicle in the survey.

According to the CL model, the MWTP values presented the monetary value of an increase
in welfare for a future scenario with a green corridor ($190 for 60-meter; $142 for 20-meter) and
trails ($92 for crushed gravel; $236 for natural grass) (Table 4.9). The monetary terms of
decreases in welfare were $45 in the case of the development of a new neighbourhood and $366

for reduced wetland area (Table 4.9). The MWTP values for reduced wetland area and natural
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grass trails were relatively similar throughout the models. The ML model more accurately
captured the wide variety of preferences among the respondents and reported a much bigger
MWTP value of the decrease in welfare ($440) for a new neighbourhood (Table 4.9). However,
the coefficient for the attribute, a new neighbourhood was statistically insignificant for the CL

model.

For the Group A respondents of the LC model, the value of the increase in welfare for a
new neighbourhood was $299, $314 for a 60-meter wide green corridor, $300 for a 20-meter
wide green corridor, $222 for crushed gravel trails, and $187 for natural grass trails (Table 4.9).
In addition, the value of the decrease in welfare for the reduced wetland areas was $302 (Table
4.9). For the Group B respondents of the LC model, the value of the increase in welfare for
natural grass trails was $179 and the value of the decrease in welfare was $448 for a new
neighbourhood, and $245 for reduced wetland areas (Table 4.9). Both groups of participants had
a similar aversion towards the reduced wetland areas, indicating the high importance of the

wetland areas to both groups of respondents.

Table 4.9: Marginal willingness to pay for swale attributes (in $ per household per year)

Conditional Logit Mixed Logit Latent Class Model
Model Model Group A (0.3) Group B (0.7)
New neighborhood -45.27 -439.71** 299.86** -448.06**
High green corridor (60 meter) 190.58** 144.75%* 314.65** -23.99
Low green corridor (20 meter) 142.54** 97.92* 300.75** 28.17
50% more wetland areas -45.14 -10.49 -19.29 42.06
50% less wetland areas -366.22** -344.72%* -302.83** -245.91**
More crushed gravel trails 92.02* 58.11 222.62** -36.16
Some natural grass trails 236.43** 169.41** 187.29** 179.98**

Values are in Canadian dollars (2019).
**denotes p <0.05
*denotes p <0.10

4.3.4 Analysis of alternative future scenarios

Alternative future scenario analysis presented the most and least preferred scenarios by the
respondents, based on the probability of the sample population choosing that scenario in the
choice experiment survey and compensating surplus (CS) estimated from three models. While
MWTP values gave a plausible representation of the perceived welfare of changes in the quantity

or quality of swale attributes, CS was used to quantify the changes in individual welfare under
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alternative management scenarios. The probabilities of choosing a scenario were calculated from
the maximum utility (see Chapter 3; Eq. (3.1 and 3.2) and CS was calculated using Eqg. (3.4) (see
chapter 3 and see Appendix V for an example of detailed calculation). Statistically insignificant
data was not included in the calculation of CS. As each choice set had three alternative scenarios
with the status quo scenario in common, the probability of choosing the status quo scenario will
be different for each choice set. To compare the probability of choosing an alternative scenario
with the probability of choosing the status quo scenario, both probabilities for each choice set
were reported separately (Table 4.10). An alternative scenario was chosen only if it offered
greater utility than the status quo scenario. To make this concept vivid, the status quo scenario
was included in every choice set in the questionnaire. The maximum utility of choosing the
status quo scenario is 0.701 (see Chapter 3, equation (3.1)). Thus, scenarios with a utility greater

than 0.701 were considered a desired alternative future scenario.

Results showed that only two scenarios (7B and 4A, Table 4.10) had a perceived utility
(1.102 and 0.978, respectively) greater than the status quo scenario (0.701). In turn, these
scenarios had a higher probability of being chosen (0.56 and 0.47 respectively) than the status
quo scenario (0.37 and 0.36 respectively). While these two scenarios (7B & 4A) were more
desirable for the respondents than the status quo, all the other scenarios included in Table 4.10
were less desirable than the status quo scenario according to the probability calculation. This
implied that respondents would prefer a future NE Swale environment characterized by the
conditions depicted in scenarios 7B or 4A, followed by the status quo. The most preferred future
scenario (7B, Table 4.10) included no new neighborhood developed, a 60-meter wide green
corridor around, no change in the wetland areas, and some natural grass trails developed within
the NE Swale (Figure 4.5). The difference between scenario 7B and 4A was the width of the
green corridor (60-meter in 7B and 20-meter in 4A) and areas of wetlands (status quo in 7B and
more in 4A). Similarly, the difference between 7B and status quo was in the width of the green
corridor (60-meter in 7B and no change in status quo) and the presence of natural grass trails
(some natural grass trails in 7B and no change in status quo). In contrast, the least preferred
future scenario (7A, Table 4.10) included a new neighborhood developed, no green corridor
around, a major loss of wetland area, and no change in recreational trails within the NE Swale
(Figure 4.5). The difference between 7A and the status quo scenario was the presence of a new

neighbourhood developed and reduced wetland areas in 7A. The maximum utility attained under
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scenario 7A was -1.062 and the probability of choosing scenario 7A was 0.06; both less than the
utility attained under the status quo. The visualization maps presented in Figure 4.5 compared the
status quo, most, and least preferred scenarios to depict the most and least desirable changes in

swale attributes.

While probabilities were calculated from coefficients of only the CL model, CS of each
scenario were estimated for all the three models. CS is a closed form of utility in dollar terms of
the differences in welfare associated with the status quo scenario and the alternative scenario (see
Chapter 3, equation (3.4)). The probability of choosing a scenario presented the most and least
preferred scenarios and the CS values estimated the monetary implication of choosing those
scenarios. The estimated positive CS values represent the amount society would be willing to
pay to maintain the welfare level if the definite set of swale attributes in a scenario could be
achieved. Whereas, the negative CS values represent the amount society would need to be
compensated to maintain welfare level if the definite set of swale attributes in a scenario could
not be achieved. Results showed that the CS of scenario 7B ($427 per household in CI model;
$314 in ML model and $276 in LC model) was the highest and CS of scenario 7A (-$366 in CL
model, -$784 in ML model and -$486 in LC model) was the lowest for all the three models,
which aligns with probability value (Table 4.10). The CS value of 7B depicted that the
respondent’s willingness to pay was $314 per household to see a 60-meter green corridor and
some natural grass trails developed within the NE Swale with no change in wetland areas and no
new neighbourhood developed. In other words, if scenario 7B could not be realized, the
respondents were willing to be compensated $314 per household as compensation. Similarly, the
CS value of 7A depicted that the respondents were willing to be compensated $784 per
household if a new neighbourhood was developed and wetland areas were reduced in the future
NE Swale scenario. In calculating the CS values, statistically insignificant values were ignored in
every model. The CS values of the three models showed that CS value reported in the CL model
was overestimation than the other two because the coefficient of the new neighbourhood was

statistically insignificant in the CL model and was removed from the calculation.
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Table 4.10: Ranking of future alternative scenarios based on conditional logit model

Scenario? Attributes Maximum utility | Probability | Probability | CS® cs® cs®

Rank? # Neighborhood® Green Wetland Trails® | Tax? of choosing a of choosing | of choosing | (CL (ML (LC
g Corridor* | area® scenario a scenario SQ scenario | model) | model) | model)
1 7B SQ High SQ NG 100 1.102 0.56 0.37 427.0 | 314.2 | 276.6
2 4A SQ Low More NG 500 0.978 0.47 0.36 378.9 | 267.3 | 2724
3 6B SQ SQ SQ NG 50 0.61 0.31 0.34 236.4 | 169.4 | 1822
4 2A SQ Low SQ CG 500 0.605 0.37 0.40 234.6 97.9 157.0
5 5B SQ High More SQ 50 0.492 0.35 0.43 190.6 | 144.8 94.4
6 10B SQ SQ SQ CG 250 0.237 0.27 0.43 92.0 0 66.8

7 3B SQ SQ More SQ 250 0 0.20 0.40 0 0 0
8 8B New SQ More NG 500 0.61 0.40 0.44 236.4 | -270.3 | -41.5
9 3A New High SQ CG 500 0.729 0.41 0.40 282.6 | -2949 | -62.5
10 6A New High More CG 250 0.729 0.35 0.34 282.6 | -294.9 | -62.5
11 8A SQ Low Less CG 50 -0.34 0.16 0.44 -131.7 | -246.8 | -106.0
12 1A New Low SQ SQ 250 0.368 0.37 0.51 1425 | -341.8 | -133.5
13 10A New Low More SQ 100 0.368 0.31 0.43 1425 | -341.8 | -133.5
14 9B New SQ More CG 50 0.237 0.32 0.51 92.0 | -439.7 | -156.9
15 9A SQ High Less SQ 500 -0.453 0.16 0.51 -175.6 | -199.9 | -168.6
16 1B SQ SQ Less CG 100 -0.708 0.12 0.51 -274.2 | -344.7 | -196.2
17 2B New High Less NG 50 0.157 0.23 0.40 60.8 | -470.3 | -210.1
18 5A New Low Less NG 250 0.033 0.22 0.43 12.8 | -517.1 | -214.3
19 4B New SQ SQ SQ 100 0 0.18 0.36 0 -439.7 | -223.7
20 7A New SQ Less SQ 500 -0.945 0.07 0.37 -366.2 | -784.4 | -486.7

'Ranking based on the results of all the three models.

2Scenario # denotes to the reference number of scenarios included in choice set questionnaire. First choice set number (1 to 10) and then position in the set (A or B).

3New denotes to development of a new neighbourhood around the NE Swale; SQ denotes to the present scenario.

“4High denotes to development of 60-meter wide green corridor around the NE Swale; Low denotes to development of 20-meter wide green corridor around the NE Swale; SQ denotes
to the present scenario.

SMore denotes to 50% increased wetland area within the NE Swale; Less denotes to 50% decreased wetland area within the NE Swale; SQ denotes to the present scenario.

5CG denotes to development of crushed gravel trails within the NE Swale; NG denotes to development of natural grass trails within the NE Swale; SQ denotes to the present scenario.
"Annual tax increment values reported in choice experiment set.

8CS denotes to compensating surplus; statistically insignificant values were ignored.
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Current scenario for the NE Swale (Status Quo)
No green corridor around the NE Swale

Some recreational trails within the NE Swale

Most preferred scenario for the NE Swale

No new neighbourhood developed

60-meter wide green corridor around the NE Swale
No change in wetland area

Some natural grass trails developed within the NE Swale

Least preferred scenario for the NE Swale

New neighbourhood developed adjacent the NE Swale
No green corridor around the NE Swale

Major loss of wetland area

No change in recreational trails within the NE Swale

Figure 4.5: Current, most preferred, and least preferred scenarios of the Northeast Swale.
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Table 4.10 presented only the 20 scenarios used in the choice set, which was identified
using the Do-error experimental design. In reality, there could be 54 possible alternative
scenarios (2x3x3x3=54) based on different combinations of levels of swale attributes. Based
on the estimated CS values of three models, eight scenarios desirable to the society were
identified (Table 4.11). If any of these eight scenarios are to be realized, then it is important
to estimate the benefits of the action, which is the increase in the net social welfare as
represented in the estimated CS values of Table 4.11. The CS values represented the amount
society would need to be compensated to maintain welfare levels in case of failure to realize
the definite set of swale attributes in that scenario. For example, a change in swale attributes
from the status quo to scenario 1 had a CS of $314 per household (according to the ML
model). In case of a failure to develop a 60-meter wide green corridor and some natural grass
trails in the NE Swale, with no change in neighbourhood condition and wetland areas,
payments of $314 per household would be required to compensate for welfare loss of the
residents. None of these eight scenarios included a new neighbourhood or change in wetland
areas; denoting the respondent’s desire to keep the NE Swale in an unaltered situation. Any
of these eight scenarios could be adapted as an improvement in the status quo scenario in
making land use decisions, while, the first scenario would be the most preferred one by

society.

Table 4.11: Ranking of desirable future scenarios using compensating surplus value

. Attributes CS® CS® Cs®
Rank Neighborhood? | Green Corridor® | Wetland area® | Trails* m(occ:jlél) m(cl:glgl) m(oLdiI)
1 SQ High SQ NG 427.0 314.2 276.6

2 SQ Low SQ NG 378.9 267.3 272.4
3 SQ SQ SQ NG 236.4 169.4 182.2

4 SQ High SQ CG 282.6 144.8 161.2

5 SQ Low SQ CG 234.6 97.9 157.0

6 SQ High SQ SQ 190.6 144.8 94.4

7 SQ Low SQ SQ 142.5 97.9 90.2

8 SQ SQ SQ CG 92.0 0 66.8

!Average ranking of the hypothetical scenarios based on MWTP values of three models.

25Q denotes to the present scenario; Status Quo.

3High denotes to development of 60-meter wide green corridor around the NE Swale; Low denotes to development of 20-
meter wide green corridor around the NE Swale; SQ denotes to the present scenario.

4CG denotes to development of crushed gravel trails within the NE Swale; NG denotes to development of natural grass trails
within the NE Swale; SQ denotes to the present scenario.

5CS denotes to compensating surplus; statistically insignificant values were ignored.
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Chapter 5: Discussion

This research developed and applied an ES-based SEA framework for the valuation of
ES in an urban planning context. Specifically, this research demonstrated an approach to
incorporate the explicit consideration of ES in a future-oriented environmental assessment
framework to support strategic policy and land use planning decision-making for urban
ecological areas. The distinguishing components of the proposed methodology from existing
approaches are stakeholder involvement in prioritization of ES, identification of proxies of
ES from societal benefits to avoid double counting in valuation, using detailed and systematic
stated preference techniques, identification of preferred future land-uses and tradeoffs
between competing options, and providing meaningful strategic direction to planners and
decision-makers. This chapter discusses the implications of the research findings and
contributions and limitations of the ES-based SEA framework.

5.1 Understanding residents’ preferences for the current and future state of the Northeast
Swale

Results of this research showed that Saskatoon’s residents living adjacent to the NE
Swale largely preferred futures characterized by more natural environmental settings,
including a green corridor, wetlands, and natural grass trails and excluding the development
of new residential neighbourhoods or reductions in wetland areas. Previous studies have
demonstrated similar preferences for natural areas experiencing pressures from urban growth
(Foelske et al., 2019; Birol et al., 2006; Chen et al., 2017; Chen and Chen, 2019). Berg et al.
(2007) explained the preference for natural environmental settings as an expression of urban

resident’s desire for contact with nature.

The development of a new residential neighbourhood was found to be a negative
predictor of preferred future conditions, a finding that is substantiated in Foelske et al. (2019)
who showed that residents who experienced rapid urban growth in recent years have a lesser
preference for more residential growth. The negative effect of reduced wetland area on
preferences for future scenarios revealed the importance of wetlands as an attribute of the NE
Swale, as reinforced in several pieces of literature on the valuation of wetland ecosystems
(e.g. Allen and Moore, 2016; Birol et al., 2006; Chen et al., 2017; Dias and Belcher, 2015;
Shoyama et al., 2013). Mao et al. (2019), for example, showed that minimizing losses from
the deterioration of wetlands was more important to individuals than improvements, which

explains the aversion for reduced wetland area for residents adjacent to the NE Swale.
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Respondents also showed a preference for a green corridor around the NE Swale, with more
preference for a wider green corridor, which corresponds to findings presented by
Grammatikopoulou et al. (2012) on preferences for water buffers and Mei et al. (2018) on
preferences for buffer zones and green space around wetlands. However, Allen and Moore
(2016) found a lack of preference for increased riparian buffers and explained it as a
misconception among respondents on the role of riparian buffers. Residents’ preference for
recreational trails in urban ecological areas was not surprising and is an important ecological
use-value (see Chen et al. 2017; Carlsson et al. 2003). The preference for natural grass trails
over crushed gravel trails shows the desire of residents to preserve the perceived naturalness

of the NE Swale while maintaining the opportunity to access nature (e.g. Boll et al. 2014).

Interestingly, and notwithstanding increasing urban pressures, respondents in this
research showed a significant preference for the status quo scenario with no change in the
current situation. The reason behind the preference for the status quo scenario may be
attributed to a range of factors, including satisfaction with existing environmental goods and
services (Chen et al., 2017; Perni and Martinez-Paz, 2018), reluctance to change due to
perceived negative environmental impacts (Chen et al., 2017), lack of familiarity with the
area (Perni and Martinez-Paz, 2017), or a lack of trust of organizations in charge of
management (Chen et al., 2017; Perni and Martinez-Paz, 2017). However, Allen and Moore
(2016) explained that preference for a status quo scenario can be a ‘protest response’ of
respondents, meaning disagreement of the respondents with the hypothetical scenarios or the

attributes used.

The LC model revealed the presence of preference heterogeneity among the
respondents, identifying a sub-group of respondents with a homogeneous preference for the
status quo scenario or a more natural scenario characterized by homeownership and
frequency of visit. Acharya and Bennett (2001) found that open space has positive effects on
property values and homeowners prefer natural environments around their houses. Moreover,
Mei et al. (2018) found that house prices increase with the presence of special ecosystems,
like wet prairies. The positive effect of natural space on house prices can be an incentive for
adjacent homeowners to protect the NE Swale. The positive effect of frequent visits to the NE
Swale on preferences for natural improvement is consistent with several studies, for example,
Grammatikopoulou et al. (2012) showed in southern Finland that respondents who less
frequently visited an area showed lower interest in the environment. Similarly, Czajkowski et

al. (2014) showed that the frequent users of a forest in Poland are more willing to pay for
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forest management enhancing ES. Hwang et al. (2019) also showed a positive association
between the frequency of park visits and preferences for urban green space in Singapore. The
positive effect of visiting a place on preferences for ES was explained as a use-value of
biodiversity in Birol et al. (2006).

The other socio-demographic characteristics of the respondents that were found to
affect preferences of swale attributes are engagement in nature-related activities and support
for protecting the swale. Engaging in nature-related activities improves environmental
knowledge and awareness, which may be an explanatory factor of preferences for
conservation of the NE Swale as a natural environment (see Brahic and Rambonilaza; 2015;
Chen et al., 2017; Grammatikopoulou et al., 2012; Shoyama et al., 2013). The respondents
who support protecting the NE Swale showed their concerns for the NE Swale, and
researchers have found that environmental concern has a significant positive influence on
willingness to pay for ES (see Birol et al., 2006; Hassan, 2017; Ning et al., 2019).
Segmentation of respondent’s preference heterogeneity is common in literature, to take socio-
demographic characteristics and attitudes of the respondents into consideration while
designing public goods (see Birol et al., 2006; Ja-Choon et al., 2013; Grammatikopoulou et
al., 2012; Hassan, 2017). The results indicated that homeowners and visitors of the NE Swale
constituted the larger group of respondents who will be most affected if the ES are depleted
and were more willing to protect the NE Swale. This socio-demographic aspect of
preferences for swale attributes should be taken into consideration when designing future

plans and decision-making.

The MWTP values showed a willingness to pay for improved environmental conditions
and willingness to be compensated for degradation of the NE Swale and interpreted as an
estimation of the perceived change in welfare associated with such a change. Specifically,
respondents were willing to pay (their perceived welfare increased) $144.75 per household
per year for a 60-meter wide green corridor, $169.41 for natural grass trails. In contrast, there
were also perceived losses of welfare with changes in the NE Swale. Respondents had a
perceived decrease in welfare or were willing to be compensated, $439.71 for the
development of a new neighbourhood, $344.72 for a major loss of wetland areas. Read and
McPhedran (2019) found ES related to the wetlands in the NE Swale had the highest
economic value in a benefit transfer study, which is consistent with the results of this
research. Other researchers also found positive WTP for green corridors and recreational
trails: for example, Carlsson et al. (2003) estimated WTP SEK 601.41 for walking facilities
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in a wetland in Sweden, Dias and Belcher (2015) estimated WTP $64.73 for the riparian
areas in prairie wetlands of Saskatchewan, and Grammatikopoulou et al. (2012) estimated
WTP $10.58 for a 15-meter natural water buffer in southern Finland. As MWTP values
presented the value of individual swale attributes, the CS values presented a monetary
estimate of an overall scenario as demonstrated by previous literature (see Birol et al, 2006;
Chen and Chen, 2019; Dias and Belcher, 2015). The CS value increases with a change from
the status quo scenario to scenarios with a preferred ecological and social condition as
expected and substantiated by many previous studies (see Birol et al, 2006; Czajkowski, et
al., 2014; Dias and Belcher, 2015). For the NE Swale, this means that residents living
adjacent to the area were willing to pay for improved socio-ecological conditions: $314 for
the most desired scenario with a 60-meter green corridor, the current level of wetland area,
and natural grass trails. This CS value can be used as an economic term for the management
of future scenarios of the NE Swale. If the desired futures of the NE Swale could not be
realized, the CS amount is payable to the residents living adjacent to the area. Therefore, the
CS value could be accounted for as a cost in cost-benefit analysis of any future project having

those negative effects on the swale environment.

5.2 Implications for land use policy and planning

The NE Swale is a remaining instance of the gradually waning prairie grassland
ecosystem and provides important and valued ES to the residents of Saskatoon. The residents
of Saskatoon living adjacent to the NE Swale hold considerable socio-cultural values for
those ES, which were estimated in economic terms in this research. Region-specific ES
assessments incorporating socio-cultural benefits are considered worthwhile in land-use
planning (BenDor et al., 2017; Haase et al., 2014; Broekx et al., 2013). The societal benefits
of reducing the damage of flooding and increasing the opportunity to access nature, as
identified in this research, stipulate the exigencies of natural areas to urban residents.
According to the findings of this study, the development of a new neighbourhood and losing
wetland areas would negatively affect resident’s socio-cultural values for the NE Swale. As a
result, any future development, residential projects, and other modifications, which can
reduce wetland areas in the NE Swale, should be reconsidered by incorporating the MWTP
values in the cost-benefit analysis. Since respondents were expecting protection of
environment and ES from the Master Plan, green corridor and trails would positively affect
the socio-cultural values of the NE Swale. Priority could be given to wider green corridor and

natural grass trails as estimated in this research. The preference for natural grass trails as
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agreed by most of the respondents was identified as a cost-effective option providing

maximum societal benefits to the residents.

There was considerable preference heterogeneity within the residents living adjacent to
the NE Swale, which should be taken into consideration in land use planning and decision-
making. Since preferences can change with the socio-demographic characteristics of the
respondents (Birol et al., 2006), understanding the trade-offs between different beneficiary
groups can improve decision-making in ES-based assessment (Geneletti, 2013). The
preferences of homeowners and frequent visitors could be prioritized in land use planning
and decision making for the NE Swale, as they constitute the larger beneficiary group.
Furthermore, the relatively homogeneous preferences for wetland areas and natural grass
trails between the two sub-groups of respondents demonstrated the high importance of these
two attributes. Any possible future scenario will involve a combination of all or some of the
swale attributes included in this study, and a tax amount imposed on residents could be
adjusted based on the CS value associated with that scenario. However, the economic values
reported in this research could be an overestimation as estimations were based on preferences
of the adjacent residents of the NE Swale. Therefore, using these economic terms to evaluate
other urban natural areas would need to make this assumption in consideration. If the
research could be extended to the whole city, spatial heterogeneity among the preferences

could be estimated.

Since current city planning in Saskatoon is reactive to growing demands, areas
alongside the NE Swale are planned to be developed within the next few years. However, the
implications of disregarding a place that holds such socio-cultural values are not reflected in
any long-term plans affecting the area. The respondents comprising the sample population for
this research identified the City of Saskatoon as the responsible authority for the protection of
the NE Swale. However, current city planning practice was discerned to be deficient for the
protection of the NE Swale and respondents prioritized impact assessment of development
projects before implementation as a solution. Instead of assessing the environmental impacts
of projects on an ad-hoc basis, the environmental assessment process in Saskatchewan could
be reconsidered to accommodate the impacts of potential changes in land uses and ES due to
future development during planning processes. As there is no legal requirement for impact
assessment for many development projects in Saskatchewan (Sizo et al., 2016a; Westbrook

and Noble, 2013), ES-based SEA approach can help to develop a shared vision for the region
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while translating ES into societal benefits (Slootweg and van Beukering, 2008). For
achieving this, appropriate educational measures for awareness building and advocacy for the
shared vision is imperative along with scientific data.

The unawareness of most of the respondents about current development plans,
however, also suggested the necessity of informing residents about and engaging them in,
city planning processes. Stakeholder’s participation in plan preparation and decision-making
is essential in land-use planning to simplify the problem and to improve understanding of
public benefits of planning approaches (Li et al., 2012; Geneletti, 2013; Ruskule et al., 2018).
Furthermore, the NE Swale area within the city is defined as ‘Future Urban Development’
district in zoning by-laws of Saskatoon (Zoning Bylaw no. 8770 of the City of Saskatoon,
2020). There is scope to revise the zoning by-law to encompass the protection of this natural
area in terms of an ‘Urban Reserve Zone’ as implemented in several other city zoning
frameworks including Edmonton, Guelph and London (Edmonton Zoning Bylaw 12800,
2017; The City of Guelph Zoning Bylaw-14864, 1995; Zoning By-law no. Z-1 of the City of
London, 2011).

This research provided guidance for incorporating ES concept in decision-making
along with prompting the necessity of environmental assessment in regional planning. In
theory, SEA works within a legal framework and is carried out by public agencies or
proponents (CCME, 2009; Sizo et al, 2015). However, in practice, many countries do not
have legal requirements for SEA and practice is often ad hoc, or in response to demands from
stakeholders. As there is no legal requirement for impact assessment of many of the
development pressures influencing the NE Swale, the empirical results of this study can be
used as a policy instrument for the region implying the greater interest of the concerned
residents. The results of this research can serve as a baseline environmental statement of the
area to make informed decisions and mitigation strategies about future land use priorities and

conservation strategies for the NE Swale based on the ES valued by residents.

5.3 Advancing ES-based SEA framework for urban areas

This study illustrated an ES-based SEA framework to support land use planning and
decision-making. Integrating ES in SEA frameworks is getting significant attention globally
due to the opportunity of this approach to guide urban policy, planning, and land use
decision-making (Geneletti, 2011; Honrado et al., 2013; Slootweg, 2016). Generic SEA based
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on ES analysis is dependent on ES assessment including prioritization and classification of
ES types (Barral and Oscar, 2012) as used in this study. However, existing ES-based SEA
approaches are largely conceptual, lacking in the pragmatic application in terms of selection
of an appropriate valuation method (Pandeya et al., 2016; Schmidt et. al., 2016), have limited
engagement of stakeholders (Geneletti, 2013; Li et al., 2012; Ruskule et al., 2018), and do not
fully integrate socio-cultural values (BenDor et al., 2017; Bezék and Lyytimaki, 2011). There
are also few empirical examples of applications of SEA as a tool to integrate ES in ecological

area planning in urban settings.

This study presented empirical results of the trade-off between development and
conservation actions within the purview of integration of ES as urged in previous literature
(see Daily et al., 2009; de Groot et al., 2012; Dupras and Alam, 2014; TEEB, 2010). In this
research, the indicators or ES proxies are identified from societal benefits to engage
stakeholders and incorporate social values for ES in a scenario-based valuation process.
While many pieces of literature have emphasized the engagement of stakeholders in ES based
approaches, few works of literature have successfully addressed the connection between
societal benefits and ES (van Beukering et al., 2008). While existing literature considers ES
in planning frameworks through the incorporation of enabling languages (Preston and
Raudsepp-Hearne, 2017), an ES-based SEA framework can help facilitate socio-economic
considerations into policy and planning process in a structured and transparent way. Doing so
can allow for the identification of trade-offs between different beneficiary groups under
different scenarios of land use and plan outcomes, which can improve the integration of ES in
decision making and contribute to more informed ES-based planning processes (Geneletti,
2013). The general requirements of SEA including public participation and environmental
consideration were followed in this research; however, the decision-making depends on the
concurrence of the research outcomes with the implementation authority (Acharibasam and
Noble, 2014).

5.4 Methodological considerations and limitations

The ES-based SEA framework presented in this research focused on four aspects of
conventional valuation studies and environmental assessment practice, i) socio-economic
value-based, ii) future-oriented, iii) stakeholder-based, and iv) empirical evidence-based.
Conventional stated-preference valuation approach was used as a valuation tool in this

research, as the efficacy of valuation of ES as an environmental assessment tool is widely
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supported in the literature (see Daily et al., 2009; de Groot et al., 2012; Dupras and Alam,
2014; TEEB, 2010). Valuation of ES provided information on preferences for ES in
economic units, which is a long-term exigency of land-use planning (Costanza et al., 1997,
Dupras and Alam, 2014). Despite the perceived complexity and potential biases of stated
preference valuation techniques (Chan et al., 2006), choice modeling was used in this
research due to the potential of this approach in economic value-based scenario analysis
(Braat and de Groot, 2012). However, some of the region and context-specific outputs of this
research could limit the transfer of values in other areas for future studies. As monetary
terms, CS values provided the changes in values between alternative scenarios (Bateman et
al., 2011) and visualization maps of the scenarios were used for better depiction of the
alternative futures (Zoderer et al., 2016). Instead of translating the trend of current
development into the future, any possible future scenario with the combination of the swale
attributes was considered in this research. Moreover, ‘Status quo’ or ‘no action’ scenario is
included in the research to depict the present-day position (Thrivel and Partidario, 1996) as a
premise of consideration for the respondents, as the development projects are already taken or
being talked about (Bateman et al., 2011). The stakeholders of the NE Swale were consulted,
and their involvement was ensured throughout the process. The socio-demographic
dimension of the preferences of different respondents can help in improving the current ES-
based assessment practices (Geneletti, 2013; Preston and Raudsepp-Hearne, 2017; Zoderer et
al., 2016). This research presented empirical evidence of the ES based SEA framework
through the analysis of the NE Swale as entailed in BenDor et al. (2017), Broekx et al.
(2013), Daily et al. (2009), de Groot et al. (2012), Dupras and Alam (2014), Haase et al.
(2014), and TEEB (2010) to better integrate ES consideration in urban land use planning.
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Chapter 6: Conclusion

The case study of the NE Swale has shown that the intrinsic values of societal benefits
provided by the ES of urban natural areas can be effectively incorporated in land use
planning and decision-making through the valuation of ES. Several frameworks and tools
have been developed in a country or organization-based silos worldwide to explicitly
incorporate ES consideration in land use planning and decision-making (Slootweg, 2016).
While these frameworks have pioneered in ES-based planning in several parts of the world,
real-world application of ES-based SEA encompassing socio-cultural consideration could be
a pragmatic solution to the existing limitations identified in most of the approaches (BenDor
etal., 2017).

6.1 Understandings from the Northeast Swale, Saskatoon

The purpose of this research was to advance an ES-based SEA framework to evaluate
possible future land uses of the NE Swale. This research presented a method for ES-based
SEA application through a case study of the NE Swale. The ES-based SEA framework
applied in this research involved the non-market valuation of swale attributes identified from
societal benefits provided by swale ES, and an analysis of alternative futures scenarios to
identify the most and least preferred future land uses based on monetary valuation of ES and
trade-offs. The framework emphasized understanding how people value ES provided by
wetland systems in urban settings and how that should affect land use planning decisions. At
present, several frameworks have established the effectiveness of ES approach in theory but
demonstrated applications of these frameworks in a way that integrates scenario-based
planning are generally absent. The choice experiment survey conducted in this research
revealed that resident’s value the land use attributes of the NE Swale to conserve ES and
prefer a future that ensures the continued provision of the swale ES. Respondents are most
concerned about the negative impacts of urban development actions on the NE swale and
recognized the importance of impact assessment before the implementation of any
development actions. The preferred swale attributes are a wide green corridor around the NE
Swale, maintaining the current state of wetland areas, and implementing natural grass trails.
Two sub-groups of respondents have been identified according to ES values and land use

preferences, based on socio-demographic characteristics.

This research contributes to understanding the social preferences in land use decision-

making for the conservation of an urban natural area under development pressure. Socio-
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cultural aspects of the landscape are mostly ignored in conventional ES valuation practices
(Schmidt et al., 2016; Zoderer et al., 2016). However, in strategic decision-making,
incorporation of values and perspectives of stakeholders and beneficiaries are extensively
recommended (Noble, 2015; Partidario, 1999). Interviews with stakeholders revealed that the
complex and interconnected swale ES are perceived through the benefits they provide. The
beneficiaries of swale ES also hold intrinsic value for these benefits, depicted through the
ecological attributes of the NE Swale. On the other hand, the valued urban area of the NE
Swale could be used for different future urban developments as defined in the zoning of the
City of Saskatoon (Zoning Bylaw no. 8770 of the City of Saskatoon, 2020). While the current
city planning approach adapts measures to minimize the negative impacts of development,
the main impediment remains is the lack of strategic planning that explicitly incorporates ES.
As most of the development actions within city boundaries for urban land use do not trigger
regulatory impact assessment, the implications of these development actions are not being
addressed and threats to ES remain unchecked.

The value of ES valuation as a tool to support strategic decision-making has been well
argued in recent literature (Geneletti, 2011; Kumar et al., 2013; MEA, 2005; Partidario and
Gomes, 2013; Preston and Raudsepp-Hearne, 2017; Ranganathan et al., 2008; Slootweg and
van Beukering, 2008; TEEB, 2010). Among the valuation techniques, stated preference
techniques are prevailing as it can be used to evaluate both use and no-use values (Bateman et
al., 2011; Gémez-Baggethun et al., 2013). The choice experiment method has demonstrated
advantages in estimating wetland ES (Birol et al., 2006; Dias and Belcher, 2015). The choice
experiment of the future scenarios of the NE Swale used in this research identified the trade-
off between natural and developed landscape features along with the monetary implications

of possible futures.

The choice experiment approach used in this research includes the attributes
representing future development and conservation plans proposed by different organizations.
Therefore, the derived monetary estimates and preference trade-offs will be useful to land use
planners and decision-makers in identifying an informed decision between development and
conservation actions. The findings of this research could also be used as a policy instrument
to inform government initiatives considering societal support for different actions in an effort
to conserve swale ES. Resident’s support for wetland areas, green corridor, and natural grass
trails suggest that society will be supportive of new measures for conserving the NE Swale

than they are for any measures curtailing the provision of ES. The preferred future scenarios
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as suggested in this research will be supported by society. The findings of this research will
facilitate ES informed and socially accepted decision-making.

6.2 Research contributions

Despite the abundance of ES-based research, limited research has been conducted to
integrate ES concept incorporating socio-cultural values and perspectives of stakeholders in
urban land use planning through real-world applications. This research served as a response
to the need for a modified framework based on the ES-based frameworks and theories
forwarded so far in literature through application in an urban context, as called for in Bendor
et al. (2017). In doing so, this work adapted, and advanced current ES based approaches to
prioritization of ES, non-market valuation, and future-oriented analysis to identify the

implications of ES-based assessment.

One of the intents of this research was to address the gap between the science on ES
assessment and practical application, especially the integration of values in assessment
application, as identified by Thompson et al. (2019). To fulfill the purpose of this research,
methods of valuation of ES addressing the socio-cultural values of stakeholders were
explored to incorporate ES in strategic decision-making in an urban context. The process of
valuation followed simplistic methods and best practices used in previous literature to
identify effective data. To address the existing limitations of future-scenario based analysis
(e.g. complexity and data scarcity) simple mathematical procedures were used to identify the

monetary implications of future scenarios.

One of the key aspects intertwined in the research design was the engagement of
relevant stakeholders. Stakeholders from different organizations such as government
agencies, development agencies, academia, and non-government organizations shared their
insights on the ES of the NE Swale and their societal benefits. Model application data was
also collected from the direct beneficiaries of the NE Swale. Understanding the perceptions
of stakeholders and beneficiaries on desired futures for the NE Swale, especially the trade-
offs between development and conservation, and monetary estimates of future scenarios were
the key components of this research. This research also highlighted the socio-demographic
dimension of preference heterogeneity along with perceptions towards impact assessment and
current planning practices. Information on the concurrent conservation activities and
researches has been acquired from different NE Swale working group meetings. The findings

of this research have been shared with the students of Silverspring School with the help of the
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Education Coordinator of Saskatchewan Environmental Society, who are working with the
Student Action for a Sustainable Future (SASF) program to help in increasing community
awareness of the diversity of the NE Swale (Student Action for a Sustainable Future, 2019).
The findings of this research have also been shared with the stakeholders of the NE Swale in
a meeting organized by NSW (President’s message, 2020).

This research attempted to understand the link between urban land-use pressure and
ecosystems as identified by Dupras and Alam (2014) and Gomez-Baggethun et al. (2013),
thus helping planning authorities to make informed decisions about land-use trade-offs and
management strategies. ES was used as an input in this research to land use planning and
decision-making to transfer the literature to planning at the regional or local realm,
responding to the concerns raised by Haase et al. (2014). The monetary values of alternative
future scenarios were estimated as a practical tool to resolve the land-use trade-off dilemma.
Furthermore, the assessment steps described in this research could be used to make land use
decisions on the development of other natural spaces in the city. Additionally, the baseline

information on the ES could be a useful document for further studies on the NE Swale.

6.3 Limitations

One of the recognized limitations of this research was the collection of data only from
three adjacent communities of the NE Swale, meaning that monetary estimates may not
reflect the values of residents living at increasing distances from the NE Swale. The monetary
values generated through this research also entirely dependent on the data collected from
residents, which could be an overestimation. As the NE Swale is an ecological asset to the
City, the perception of all the residents of the City of Saskatoon could bring additional
insights into the process. Due to budget constraints, this research regarded preferences of the
direct beneficiaries enjoying the use-values of the swale ES. While insights of residents from
other parts of the city might be interesting, the familiarity of residents, residing in other parts
of the city with the NE Swale was not certain. As a result, perceptions of residents of adjacent
communities are taken into consideration given that the purpose of this research is to advance

a tool and assessment approach.

Another limitation of this research is the geographical extent of the study area. The NE
Swale is a 26-km long corridor - only 5-km of which is under the jurisdiction of the
geographical boundary of the City of Saskatoon. This research mentioned the 5km corridor of

the NE Swale within the urban boundary as the study area. However, the remaining areas are
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equally valuable and an inherent part of a healthy swale ecosystem. As the purpose of this
research was to identify the impacts of urban development pressures on the NE Swale, only
the areas in the urban context were included — areas where city plans, and land use decisions

have a direct impact.

6.4 Future research

This research could be further advanced with survey data collected from residents of
other parts of the City of Saskatoon to complement the data collected in this research. It is
necessary to identify the spatial heterogeneity of the preferences for the swale attributes and
the spatial factors affecting the preferences. Advancing a citywide research initiative could
help in identifying possible options for development in other parts of the city as well.
Furthermore, the framework used in this research could be followed to guide future land use
decision-making in other urban natural areas. Natural areas are utilized as either parks or
lands for future development, whereas, local residents hold different perceptions for these
areas and it is important to incorporate their insights into the planning and decision-making
process. Furthermore, future research could be done to see the effectiveness of the
development actions being planned adjacent to the NE Swale through cost-benefit analysis
considering the monetary estimates identified in this research. It is necessary to understand
the cost of the development actions will change if the monetary values of the swale attributes
and compensating surplus of the future scenarios are taken into consideration in decision-
making. Identifying and prioritizing the ES available in other natural areas of the city will
help in managing the urban ES. Further research could be done to see how urban activities

affect the ES and how ES could be managed in most developed landscapes.

64



References

Acharibasam, J. B. and Noble, B. F. (2014). Assessing the impact of strategic environmental
assessment, Impact Assessment and Project Appraisal, 32(3), 177-187.
doi:10.1080/14615517.2014.927557

Acharya, G. and Bennett, L. L. (2001). Valuing Open Space and Land-Use Patterns in Urban
Watersheds. Journal of Real Estate Finance and Economics, 22, 221-237.
doi:10.1023/A:1007843514233

Adamowicz, W., Boxall, P., Williams, M. and Louviere, J. (1998). Stated Preference
Approaches for Measuring Passive Use Values: Choice Experiments and Contingent
Valuation. American Journal of Agricultural Economics, 80(1), 64-75.
d0i:10.2307/3180269

Allen, K. E. and Moore, R. (2016). Moving beyond the exchange value in the nonmarket
valuation  of ecosystem  services. Ecosystem  Services, 18, 78-86.
doi:10.1016/j.ecoser.2016.02.002

Almack, K. (2010). Restoring Ecosystem Services to Prevent Flood Damage In Napa River
Basin. Retrieved from The Economics of Ecosystems & Biodiversity website:
http://doc.teebweb.org/wp-content/uploads/2013/01/River-restoration-to-avoid-flood-
damage-USA.pdf

Artmann, M., Bastian, O. and Grunewald, K. (2017). Using the Concepts of Green
Infrastructure and ES to Specify Leitbilder for Compact and Green Cities-The Example
of the Landscape Plan of Dresden (Germany). Sustainability, 9(2), 198.
d0i:10.3390/su9020198

Ashworth, P., Bolton, S., Edwards, R., Mole, A., Somper, C. Weldon, S. (2007). Case Study to
Develop Tools and Methodologies to Deliver an Ecosystems Approach — Heysham to
M6 Link. Retrieved from Department for Environment Food and Rural Affairs website:
http://randd.defra.gov.uk/Document.aspx?Document=NR0110 7329 FRA.pdf

Associated Engineering. (2017). South Saskatoon Freeway: General Location Study. Retrieved

from Government of Saskatchewan website:
https://publications.saskatchewan.ca/api/v1/products/91242/formats/108130/downloa
d

Baijius, W. (2019). Comprehending Swale Ecosystems: Research Synthesis and Analysis.
Retrieved from University of Saskatchewan, College of Arts and science website:
https://artsandscience.usask.ca/news/files/626/Full_Swales_Report.pdf

Baker, J., Sheate, W. R., Phillips, P. and Eales, R. (2013). Ecosystem services in environmental
assessment — Help or hindrance?. Environmental Impact Assessment Review, 40, 3-
13. doi:10.1016/j.eiar.2012.11.004

Barbier, E. B., Acreman, M. C. and Knowler, D. (1997). Economic valuation of wetlands: A
guide for policy makers and planners. Retrieved from the Ramsar Convention
Secretariat website:
https://www.ramsar.org/sites/default/files/documents/pdf/lib/lib_valuation_e.pdf

65


https://doi.org/10.1080/14615517.2014.927557
https://doi.org/10.1023/A:1007843514233
https://doi.org/10.2307/3180269
http://dx.doi.org/10.1016/j.ecoser.2016.02.002
http://doc.teebweb.org/wp-content/uploads/2013/01/River-restoration-to-avoid-flood-damage-USA.pdf
http://doc.teebweb.org/wp-content/uploads/2013/01/River-restoration-to-avoid-flood-damage-USA.pdf
https://doi.org/10.3390/su9020198
http://randd.defra.gov.uk/Document.aspx?Document=NR0110_7329_FRA.pdf
https://publications.saskatchewan.ca/api/v1/products/91242/formats/108130/download
https://publications.saskatchewan.ca/api/v1/products/91242/formats/108130/download
https://artsandscience.usask.ca/news/files/626/Full_Swales_Report.pdf
https://doi.org/10.1016/j.eiar.2012.11.004
https://www.ramsar.org/sites/default/files/documents/pdf/lib/lib_valuation_e.pdf

Barral, M. and Oscar, M. N. (2012). Land-use planning based on ecosystem service assessment:
A case study in the Southeast Pampas of Argentina. Agriculture, Ecosystems &
Environment, 154, 34-43. doi:10.1016/j.agee.2011.07.010

Bateman, 1. J., Day, B. H., Jones, A. P. and Jude, S. (2009). Reducing gain—loss asymmetry: A
virtual reality choice experiment valuing land use change. Journal of Environmental
Economics and Management, 58(1), 106-118. doi:/10.1016/j.jeem.2008.05.003

Bateman, I. J., Mace, G. M., Fezzi, C. (2011). Economic Analysis for Ecosystem Service
Assessments. Environmental and Resource Economics, 48(2), 177-218.
doi:/10.1007/s10640-010-9418-x

BenDor, T. K., Spurlock, D., Woodruff, S. C. and Olander, L. (2017). A research agenda for
ecosystem services in American environmental and land use planning. Cities, 60, 269-
271. doi:10.1016/j.cities.2016.09.006

Berg, A. E. V. D., Hartig, T. and Staats, H. (2007). Preference for Nature in Urbanized
Societies: Stress, Restoration, and the Pursuit of Sustainability. Journal of Social
Issues, 63(1), 79-96. doi:10.1111/j.1540-4560.2007.00497.x

Bezak, P. and Lyytimaki, J. (2011). Complexity of urban ecosystem services in the context of
global change. Ekoldgia (Bratislava), 30(1), 22-35. doi:10.4149/ekol_2011 01 22

Birmingham City Council. (2013). Green Living Spaces Plan. Retrieved from Birmingham
City Council website:
https://www.birmingham.gov.uk/downloads/file/832/green_living_spaces_plan

Birol, E., Karousakis, K. and Koundouri, P. (2006). Using a choice experiment to account for
preference heterogeneity in wetland attributes: The case of Cheimaditida wetland in
Greece. Ecological Economics, 60(1), 145-156. doi:10.1016/j.ecolecon.2006.06.002

Bockstael, N.E. and K.E. McConnell. (2007). Environmental and Resource Valuation with
Revealed Preferences. Dordrecht, The Netherlands: Springer.

Boll, T., von Haaren, C. and von Ruschkowski, E. (2014). The Preference and Actual Use of
Different Types of Rural Recreation Areas by Urban Dwellers—The Hamburg Case
Study. PLoS ONE, 9(10), 108638. doi:10.1371/journal.pone.0108638

Bolund, P. and Hunhammar, S. (1999). Ecosystem services in urban areas. Ecological
Economics, 29(2), 293-301. doi:10.1016/S0921-8009(99)00013-0

Boyd, J. and Banzhaf, S. (2007). What are ecosystem services? The need for standardized
environmental accounting units. Ecological Economics, 63(2-3), 616-626.
doi:10.1016/j.ecolecon.2007.01.002

Braat, L. C. and de Groot, R. (2012). The ecosystem services agenda: bridging the worlds of
natural science and economics, conservation and development, and public and private
policy. Ecosystem Services, 1(1), 4-15. doi:10.1016/j.ecoser.2012.07.011

Brady, A., Bugg, A., Carlson, H., Coxworth, A., Hockley, D., Jones, L., Prebble, P., Schmutz,
J. and Buskirk, M. V. (2016). Protecting water, reducing toxins, conserving nature,
providing climate solutions. Retrieved from Saskatchewan Environmental Society

66


https://www.sciencedirect.com/science/journal/01678809
https://www.sciencedirect.com/science/journal/01678809
https://doi.org/10.1016/j.agee.2011.07.010
https://doi.org/10.1016/j.jeem.2008.05.003
https://doi.org/10.1007/s10640-010-9418-x
https://doi.org/10.1016/j.cities.2016.09.006
https://doi.org/10.1111/j.1540-4560.2007.00497.x
https://www.birmingham.gov.uk/downloads/file/832/green_living_spaces_plan
https://doi.org/10.1016/j.ecolecon.2006.06.002
https://doi.org/10.1371/journal.pone.0108638
https://doi.org/10.1016/S0921-8009(99)00013-0
https://doi.org/10.1016/j.ecolecon.2007.01.002
https://doi.org/10.1016/j.ecoser.2012.07.011

website: http://environmentalsociety.ca/wp-content/uploads/2017/05/SES-Annual-
Report-2016-Spread-Compressed.pdf

Brahic, E., and Rambonilaza, T. (2015). The impact of information on public preferences for
forest biodiversity preservation: A split-sample test with choice experiment
method. Revue  D'économie  Politique, 125(2), 253-275.  Retrieved  from
www.jstor.org/stable/43860288

Broekx, S., Liekens, I., Peelaerts, W., Nocker, L. D., Landuyt, D., Staes, J., Meire, P.,
Schaafsma, M., Reeth, W. V., den Kerckhove, O. V. and Cerulus, T. (2013). A web
application to support the quantification and valuation of ecosystem services.
Environmental Impact Assessment Review, 40, 65-74. doi:10.1016/j.eiar.2013.01.003

Canada North Environmental Services. (2016). Meewasin Valley Authority: Northeast Swale
Mitigation Planning. Retrieved from Meewasin Valley Authority website:
https://meewasin.com/wp-content/uploads/2019/12/CanNorth-Report-FOR-BOARD-
AND-WEBSITE.pdf

Carlsson, F., Frykblom, P. and Liljenstolpe, C. (2003). Valuing wetland attributes: an
application of choice experiments. Ecological Economics, 47(1), 95-103.
doi:10.1016/j.ecolecon.2002.09.003

Carpenter, S. R., Bennett, E. M. and Peterson, G. D. (2006). Scenarios for ecosystem services:
an overview. Ecology and Society, 11(1), 29. Retrieved from
http://www.ecologyandsociety.org/vol11/iss1/art29/

CCME (2009). Regional Strategic Environmental Assessment in Canada: Principles and
Guidance. Canadian Council of Ministers of the Environment, Winnipeg, MB.
https://www.ccme.ca/files/Resources/enviro_assessment/rsea_principles_guidance_e.
pdf

Champ, P. A., Boyle, K. J. and Brown, T. C. (Eds.). (2014). A Primer on Nonmarket Valuation
(2" ed.). Dordrecht, the Netherlands: Springer.

Chan, K. M. A,, Shaw, M. R., Cameron, D.R., Underwood, E. C. and Daily, G. C. (2006).
Conservation Planning for Ecosystem Services. PLoS Biology, 4(11), e379.
doi:10.1371/journal.pbio.0040379

Chen, H. and Chen, C. (2019). Economic Valuation of Green Island, Taiwan: A Choice
Experiment Method. Sustainability, 11(2), 403. doi:10.3390/su11020403

Chen, W. Y., Liekens, I. and Broekx, S. (2017). Identifying Societal Preferences for River
Restoration in a Densely Populated Urban Environment: Evidence from a Discrete
Choice Experiment in Central Brussels. Environmental Management, 60, 263-279.
d0i:10.1007/s00267-017-0885-5

City of Saskatoon. (2013). University Heights Sector Plan: 2013 Amendment. Retrieved from
City of Saskatoon website:
https://www.saskatoon.ca/sites/default/files/documents/community-services/planning-
development/future-growth/sector-
planning/UniversityHeightsSectorPlan2013Amendment.pdf

67


http://environmentalsociety.ca/wp-content/uploads/2017/05/SES-Annual-Report-2016-Spread-Compressed.pdf
http://environmentalsociety.ca/wp-content/uploads/2017/05/SES-Annual-Report-2016-Spread-Compressed.pdf
http://www.jstor.org/stable/43860288
https://doi.org/10.1016/j.eiar.2013.01.003
https://meewasin.com/wp-content/uploads/2019/12/CanNorth-Report-FOR-BOARD-AND-WEBSITE.pdf
https://meewasin.com/wp-content/uploads/2019/12/CanNorth-Report-FOR-BOARD-AND-WEBSITE.pdf
https://doi.org/10.1016/j.ecolecon.2002.09.003
http://www.ecologyandsociety.org/vol11/iss1/art29/
https://www.ccme.ca/files/Resources/enviro_assessment/rsea_principles_guidance_e.pdf
https://www.ccme.ca/files/Resources/enviro_assessment/rsea_principles_guidance_e.pdf
https://doi.org/10.3390/su11020403
https://doi.org/10.1007/s00267-017-0885-5
https://www.saskatoon.ca/sites/default/files/documents/community-services/planning-development/future-growth/sector-planning/UniversityHeightsSectorPlan2013Amendment.pdf
https://www.saskatoon.ca/sites/default/files/documents/community-services/planning-development/future-growth/sector-planning/UniversityHeightsSectorPlan2013Amendment.pdf
https://www.saskatoon.ca/sites/default/files/documents/community-services/planning-development/future-growth/sector-planning/UniversityHeightsSectorPlan2013Amendment.pdf

Cortinovis, C. and Geneletti, D. (2018). Ecosystem services in urban plans: What is there, and
what is still needed for better decisions. Land Use Policy, 70, 298-312.
doi:10.1016/j.landusepol.2017.10.017

Costanza, R., Ralph d'Arge, R., de Groot, R., Farber, S., Grasso, M., Hannon, B., Limburg, K.,
Naeem, S., O'Neill, R. V., Paruelo, J., Raskin, R. G., Sutton, P. and van den Belt, M.
(1997). The Value of the World's Ecosystem Services and Natural Capital. Nature, 387,
253-260. doi:10.1038/387253a0

Craggatak Consulting. (2018). Management Plan Review — Strategic Environmental
Assessment Environment Report. Retrieved from Cotswolds Area of Outstanding
Natural Beauty website: https://www.cotswoldsaonb.org.uk/planning/cotswolds-aonb-
management-plan/

Crossman, N. D., Burkhard, B., Nedkov, S., Willemen, L., Petz, K., Palomo, I., Drakou, E. G.,
Marti'n-Lopez, B., McPhearson, T., Boyanova, K., Alkemade, R., Egoh, B., Dunbar,
M. B. and Maes, J. (2013). A blueprint for mapping and modelling ecosystem services.
Ecosystem Services, 4, 4-14. doi:10.1016/j.ecoser.2013.02.00

Czajkowski, M., Bartczak, A., Giergiczny, M., Navrud, S., Zylicz, T. (2014). Providing
preference-based support for forest ecosystem service management. Forest Policy and
Economics, 39, 1-12. doi:10.1016/j.forpol.2013.11.002

Daily, G. (1997). Nature’s Services: Societal Dependence on Natural Ecosystems. Island Press,
Washington DC.

Daily, G. C., Polasky, S., Goldstein, J., Kareiva, P. M., Mooney, H. A., Pejchar, L., Ricketts,
T. H., Salzman, J. and Shallenberger, R. (2009). Ecosystem services in decision
making: time to deliver. Frontiers in Ecology and the Environment, 7(1), 21-28.
doi:10.1890/080025

Dalal-Clayton, D. B. and Sadler, B. (2012). Strategic Environmental Assessment: A
Sourcebook and Reference Guide to International Experience. London, UK: Earthscan.

defra (2007). An introductory guide to valuing ecosystem services. Retrieved from GOV.UK
website: https://www.gov.uk/government/publications/an-introductory-guide-to-
valuing-ecosystem-services

de Groot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M.,
Crossman, N., Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela,
R., Rodriguez, L. C., ten Brink, P. and van Beukering, P. (2012). Global estimates of
the value of ecosystems and their services in monetary units. Ecosystem Services, 1(1),
50-61. doi:10.1016/j.ecoser.2012.07.005

Dias, V. and Belcher, K. (2015). Value and provision of ecosystem services from prairie
wetlands: A choice experiment approach. Ecosystem Services, 15, 35-44.
doi:10.1016/j.ecoser.2015.07.004

Dove, N. (2019, October 28). Report on Saskatoon Freeway draws criticism from residents.

Global News, Retrieved from https://globalnews.ca/news/6094822/saskatoon-freeway-
criticism/

68


http://dx.doi.org/10.1016/j.landusepol.2017.10.017
https://doi.org/10.1038/387253a0
https://www.cotswoldsaonb.org.uk/planning/cotswolds-aonb-management-plan/
https://www.cotswoldsaonb.org.uk/planning/cotswolds-aonb-management-plan/
https://doi.org/10.1016/j.ecoser.2013.02.00
https://doi.org/10.1016/j.forpol.2013.11.002
https://doi.org/10.1890/080025
https://www.gov.uk/government/publications/an-introductory-guide-to-valuing-ecosystem-services
https://www.gov.uk/government/publications/an-introductory-guide-to-valuing-ecosystem-services
https://doi.org/10.1016/j.ecoser.2012.07.005
https://doi.org/10.1016/j.ecoser.2015.07.004
https://globalnews.ca/news/6094822/saskatoon-freeway-criticism/
https://globalnews.ca/news/6094822/saskatoon-freeway-criticism/

Dupras, J. and Alam, M. (2014). Urban Sprawl and Ecosystem Services: A Half Century
Perspective in the Montreal Area (Quebec, Canada). Journal of Environmental Policy
& Planning, 17(2), 180-200. doi:10.1080/1523908X.2014.927755

Edmonton Zoning Bylaw 12800. (2017). Retrieved on April 06, 2020, from City of Edmonton
website: https://www.edmonton.ca/documents/PDF/current_Zoning_Bylaw.pdf

Ehrlich, O., Bi, X., Borisova, T. and Larkin, S. (2017). A latent class analysis of public attitudes
toward water resources with implications for recreational demand. Ecosystem Services,
28, 124-132. doi:10.1016/j.ecoser.2017.10.019

Elmqvist, T., Redman, C. L., Barthel, S. and Costanza, R. (2013). Urban Ecosystem Services.
In Elmquist, T. et al. (Eds). Urbanization, Biodiversity and Ecosystem Services:
Challenges and Opportunities. (pp. 13-30). Dordrecht, the Netherlands: Springer.
doi:10.1007/978-94-007-7088-1

Elmgqvist, T., Setald, H., Handel, S. N., van der Ploeg, S., Aronson, J., Blignaut, J. N., Gomez-
Baggethun, E., Nowak, D. J., Kronenberg, J. and de Groot, R. (2015). Benefits of
restoring ecosystem services in urban areas. Current Opinion in Environmental
Sustainability, 14, 101-108. doi:10.1016/j.cosust.2015.05.001

eThekwini Municipality. (2011). Integrated Development Plan: 5 year Plan 2011 to 2016
(2011/2012 Plan). Retrieved from the official website of eThekwini Municipality:
http://www.durban.gov.za/City_Government/City_Vision/IDP/Documents/Forms/Alll
tems.aspx

Fischer, T. B. and Onyango, V. (2012). Strategic environmental assessment-related research
projects and journal articles: an overview of the past 20 years. Impact Assessment and
Project Appraisal, 30(4), 253-263. doi:10.1080/14615517.2012.740953

Fisher, B., Turner, R.K. and Morling, P. (2009). Defining and classifying ecosystem services
for decision making. Ecological Economics, 68(3), 643-653.
doi:10.1016/j.ecolecon.2008.09.014

Foelsk, L., van Riper, C. J., Stewart, W., Ando, A., Gobster, P. and Hunt, L. (2019). Assessing
preferences for growth on the rural-urban fringe using a stated choice analysis.
Landscape and Urban Planning, 189, 396-407. doi:10.1016/j.landurbplan.2019.05.016

Foley, J. A., DeFries, R., Asner, G. P., Barford, C., Bonan, G., Carpenter, S. R., Chapin, F. S.,
Coe, M. T., Daily, G. C., Gibbs, H. K., Helkowski, J. H., Holloway, T., Howard, E. A.,
Kucharik, C. J., Monfreda, C., Patz, J. A., I. Prentice, I. C., Ramankutty, N. and Snyder,
P. K. (2005). Global Consequences of Land Use. Science, 309(5734), 570-574.
doi:10.1126/science.1111772

Fontaine, C. M., Vreese, R. D., Jacquemin, I., Lambrecht, J., Marek, A., Mortelmans, D.,
Dendoncker, N., Devillet, G., Francois, L. and Herzele, A. V. (2013). Valuation of
Terrestrial Ecosystem Services in a Multifunctional Peri-Urban Space "Votes".
Retrieved from Belgian Science Policy website:
http://www.belspo.be/belspo/SSD/science/Reports/VOTES_FinRep_AD.pdf%20-
%20Adobe%20Acrobat%20Pro.pdf

69


https://doi.org/10.1080/1523908X.2014.927755
https://www.edmonton.ca/documents/PDF/current_Zoning_Bylaw.pdf
https://doi.org/10.1016/j.ecoser.2017.10.019
https://doi.org/10.1007/978-94-007-7088-1
http://dx.doi.org/10.1016/j.cosust.2015.05.001
http://www.durban.gov.za/City_Government/City_Vision/IDP/Documents/Forms/AllItems.aspx
http://www.durban.gov.za/City_Government/City_Vision/IDP/Documents/Forms/AllItems.aspx
http://dx.doi.org/10.1080/14615517.2012.740953
https://doi-org.cyber.usask.ca/10.1016/j.ecolecon.2008.09.014
https://doi.org/10.1016/j.landurbplan.2019.05.016
https://doi.org/10.1126/science.1111772
http://www.belspo.be/belspo/SSD/science/Reports/VOTES_FinRep_AD.pdf%20-%20Adobe%20Acrobat%20Pro.pdf
http://www.belspo.be/belspo/SSD/science/Reports/VOTES_FinRep_AD.pdf%20-%20Adobe%20Acrobat%20Pro.pdf

Geneletti, D. (2011). Reasons and options for integrating ecosystem services in strategic
environmental assessment of spatial planning. International Journal of Biodiversity
Science, Ecosystem Services & Management, 7(3), 143-149.
doi:10.1080/21513732.2011.617711

Geneletti, D. (2013). Assessing the impact of alternative land-use zoning policies on future
ecosystem services. Environmental Impact Assessment Review, 40, 25-35.
doi:10.1016/j.eiar.2012.12.003

Geneletti, D. (2014). Integrating Ecosystem Services in Strategic Environmental Assessment:
A guide for practitioners. Retrieved from University of Trento, Planning and Design
for Sustainable Places Lab website:
http://www.ing.unitn.it/~genelab/documents/GuidelineESintoSEA.pdf

Geneletti, D. (2016). Ecosystem services analysis for Strategic Environmental Assessment:
concepts and examples. In Geneletti, D. (Ed), Handbook on biodiversity and ecosystem
services in impact assessment. (pp. 41-61). Massachusetts, USA: Edward Elgar
Publishing.

Gersher, S. and Akins, E. (2015). Meewasin Northeast Swale Master Plan. Retrieved from
Meewasin Valley Authority website: https://meewasin.com/wp-
content/uploads/2019/09/Meewasin-Northeast-Swale-Master-Plan.pdf

Gersher, S., Otterbein, A. and Stein, N. (2016). Meewasin northeast swale master plan —
protecting a prized natural feature. In Kjoss, V. A. (Ed). (2016). Prairie: It’s a
Happening Place: Proceedings of the 11th Prairie Conservation and Endangered
Species Conference (pp. 265). Saskatchewan Prairie Conservation Action Plan, Regina,
Saskatchewan.

Goldstein, J. H., Caldarone, G., Colvin, C., Ka'eo Duarte, T., Ennaanay, D., Fronda, K.,
Hannahs, N., McKenzie, E., Mendoza, G., Smith, K., Wolny, S., Woodside, U. and
Daily, G. C. (2010). Integrating ecosystem services into land-use planning in Hawai'i,
USA. Retrieved from The Economics of Ecosystems & Biodiversity website:
http://doc.teebweb.org/wp-content/uploads/2013/01/Integrating-ecosystem-services-
into-land-use-planning-in-Hawaii-USA..pdf

Gomez-Baggethun, E., Gren, A., Barton, D. N., Langemeyer, J., McPhearson, T., O’Farrell,
P., Andersson, E., Hamstead, Z. and Kremer, P. (2013). Urban Ecosystem Services.
In EImqvist, T. et al. (Eds). Urbanization, Biodiversity and Ecosystem Services:
Challenges and Opportunities. (pp. 175-252). Dordrecht, the Netherlands: Springer.
doi:10.1007/978-94-007-7088-1

Grabowski, J. H., Brumbaugh, R. D., Conrad, R.F., Keeler, A. G., Opaluch, J. J., Peterson, C.
H., Piehler, M. F., Powers, S. P. and Smyth, A. R. (2012). Economic Valuation of
Ecosystem Services Provided by Oyster Reefs. BioScience, 62(10), 900-9009.
d0i:10.1525/bi0.2012.62.10.10

Grammatikopoulou, I., Pouta, E., Salmiovirta, M. and Soini, K. (2012). Heterogeneous

preferences for agricultural landscape improvements in southern Finland. Landscape
and Urban Planning, 107(2), 181-191. doi:10.1016/j.landurbplan.2012.06.001

70


https://doi.org/10.1080/21513732.2011.617711
http://dx.doi.org/10.1016/j.eiar.2012.12.003
http://www.ing.unitn.it/~genelab/documents/GuidelineESintoSEA.pdf
https://meewasin.com/wp-content/uploads/2019/09/Meewasin-Northeast-Swale-Master-Plan.pdf
https://meewasin.com/wp-content/uploads/2019/09/Meewasin-Northeast-Swale-Master-Plan.pdf
http://doc.teebweb.org/wp-content/uploads/2013/01/Integrating-ecosystem-services-into-land-use-planning-in-Hawaii-USA..pdf
http://doc.teebweb.org/wp-content/uploads/2013/01/Integrating-ecosystem-services-into-land-use-planning-in-Hawaii-USA..pdf
https://doi.org/10.1007/978-94-007-7088-1
https://doi.org/10.1525/bio.2012.62.10.10
https://doi.org/10.1016/j.landurbplan.2012.06.001

Grét-Regamey, A., Celio, E., Klein, T. M. and Hayek, U. W. (2013). Understanding ecosystem
services trade-offs with interactive procedural modeling for sustainable urban planning.
Landscape and Urban Planning, 109(2), 107-116.
doi:10.1016/j.landurbplan.2012.10.011

Grilz, R. W. (2016). Invasion of Saskatoon — An Integrated Approach from Meewasin’s
Resource Management. In Kjoss, V. A. (ed) (2016). Prairie: It’s a Happening Place:
Proceedings of the 11th Prairie Conservation and Endangered Species Conference (pp.
265). Saskatchewan Prairie Conservation Action Plan, Regina, Saskatchewan.

Gunn, J. H. and Noble, B. F. (2009). A conceptual basis and methodological framework for
regional strategic environmental assessment (R-SEA). Impact Assessment and Project
Appraisal, 27(4), 258-270. doi:10.3152/146155109X479440

Haase, D., Larondelle, N., Andersson, E., Artmann, M., Borgstro'm, S., Breuste, J., GOmez-
Baggethun, E., Gren, A., Hamstead, Z., Hansen, R., Kabisch, N., Kremer, P.,
Langemeyer, J., Rall, E. L., McPhearson, T., Pauleit, S., Qureshi, S., Schwarz, N.,
Voigt, A., Wurster, D. and Elmqvist, T. (2014). A Quantitative Review of Urban
Ecosystem Service Assessments: Concepts, Models, and Implementation. AMBIO, 43,
413-433. doi:10.1007/s13280-014-0504-0

Héfner, K., Zasada, 1., van Zanten, B. T., Ungaro, F., Koetse, M. and Piorr, A. (2018).
Assessing landscape preferences: a visual choice experiment in the agricultural region
of Markische Schweiz, Germany. Landscape Research, 43(6), 846-861.
doi:10.1080/01426397.2017.1386289

Haines-Young, R. and Potschin, M. B. (2018). Common International Classification of
Ecosystem Services (CICES) V5.1 and Guidance on the Application of the Revised
Structure. Retrieved from the Common International Classification of Ecosystem
Services (CICES) website: https://cices.eu/content/uploads/sites/8/2018/01/Guidance-
V51-01012018.pdf

Hanemann, W. M. (1994). Valuing the environment through contingent valuation. Journal of
Economic Perspectives, 8(4), 19-43. doi:10.1257/jep.8.4.19

Hanley, N., Wright, R. E. and Adamowicz, V. (1998). Using Choice Experiments to Value the
Environment. Environmental and Resource Economics, 11, 413-428, 1998.
doi:10.1023/A:1008287310583

Hansen, R., Frantzeskaki, N., McPhearson, T., Rall, E., Kabisch, N., Kaczorowska, A., Kain,
J., Artmann, M. and Pauleit, S. (2015). The uptake of the ecosystem services concept
in planning discourses of European and American cities. Ecosystem Services, 12, 228-
246. doi:10.1016/j.ecoser.2014.11.013

Hassan, S. (2017). Environmental attitudes and preference for wetland conservation in
Malaysia. Journal for Nature Conservation, 37, 133-145.
d0i:10.1016/j.jnc.2017.04.004

Hobbs, J., Ghanime, L., Paris, R. and Dalal-Clayton, B. (Eds.). (2008). Strategic Environmental
Assessment and Ecosystem Services. Retrieved from Organization for Economic

71


https://doi.org/10.1016/j.landurbplan.2012.10.011
https://doi.org/10.3152/146155109X479440
https://doi.org/10.1007/s13280-014-0504-0
https://doi.org/10.1080/01426397.2017.1386289
https://cices.eu/content/uploads/sites/8/2018/01/Guidance-V51-01012018.pdf
https://cices.eu/content/uploads/sites/8/2018/01/Guidance-V51-01012018.pdf
http://dx.doi.org/10.1257/jep.8.4.19
https://doi.org/10.1023/A:1008287310583
https://doi.org/10.1016/j.ecoser.2014.11.013
http://dx.doi.org/10.1016/j.jnc.2017.04.004

Cooperation and Development (OECD) website:
http://www.oecd.org/environment/environment-development/41882953.pdf

Hole, A. R. (2007). Fitting mixed logit models by using maximum simulated likelihood. The
Stata Journal, 7(3), 388-401. d0i:10.1177/1536867X0700700306

Hole, A. R. (2016, September). Creating efficient designs for discrete choice experiments.
Presented at Nordic and Baltic Stata Users Group meeting, Oslo, Norway.

Holzinger, O. and Everard, M. (2014). Staffordshire Ecosystem Assessment. Retrieved from
Ecosystems Knowledge Network website: https://ecosystemsknowledge.net/natcap-
project/staffordshire-ecosystem-assessment-valuation-ecosystem-services-
staffordshire-stoke

Honrado, J. P., Vieira, C., Soares, C., Monteiro, M. B., Marcos, B., Pereira, H. M., Partidario,
M. R. (2013). Can we infer about ecosystem services from EIA and SEA practice? A
framework for analysis and examples from Portugal. Environmental Impact Assessment
Review, 40, 14-24. doi:10.1016/j.eiar.2012.12.002

Hwang, Y. H., Yue, Z. E. J., Ling, S. K. and Tan, H. H. V. (2019). It’s ok to be wilder:
Preference for natural growth in urban green spaces in a tropical city. Urban Forestry
& Urban Greening, 38, 165-176. doi:10.1016/j.ufug.2018.12.005

IAIA (1999). Principles of Environmental Impact Assessment Best Practice. Retrieved from
International Association for Impact Assessment website:
https://www.iaia.org/uploads/pdf/principlesEA_1.pdf

IPBES. (2016). The Methodological Assessment Report on Scenarios and Models of
Biodiversity and Ecosystem Services: Summary for Policymakers. Retrieved from
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
website:
https://ipbes.net/sites/default/files/downloads/pdf/2016.methodological _assessment_r
eport_scenarios_models.pdf

Ja-Choon, K., Sun, P. M. and Yeo-Chang, Y. (2013). Preferences of urban dwellers on urban
forest recreational services in South Korea. Urban Forestry & Urban Greening, 12(2),
200-210. doi:10.1016/j.ufug.2013.02.005

Jacob, C., Vaissiere, A. C., Bas, A. and Calvet, C. (2016). Investigating the inclusion of
ecosystem services in biodiversity offsetting. Ecosystem Services, 21, 92-102.
doi:10.1016/j.ecoser.2016.07.010

Johnston, R. J., Boyle, K. J., Adamowicz, W., Bennett, J., Brouwer, R., Cameron, T. A,
Hanemann, W. M., Hanley, N., Ryan, M., Scarpa, R., Tourangeau, R. and Vossler, C.
A. (2017). Contemporary Guidance for Stated Preference Studies. Journal of the
Association of Environmental and Resource Economists, 4(2), 319-405.
d0i:10.1086/691697

Jones, A. (2013). Northeast Swale Resource Management Plan. Retrieved from Meewasin

Valley Authority website: https://meewasin.com/wp-
content/uploads/2019/09/NEswaleRMP-FEB272013.pdf

72


http://www.oecd.org/environment/environment-development/41882953.pdf
https://doi.org/10.1177/1536867X0700700306
https://ecosystemsknowledge.net/natcap-project/staffordshire-ecosystem-assessment-valuation-ecosystem-services-staffordshire-stoke
https://ecosystemsknowledge.net/natcap-project/staffordshire-ecosystem-assessment-valuation-ecosystem-services-staffordshire-stoke
https://ecosystemsknowledge.net/natcap-project/staffordshire-ecosystem-assessment-valuation-ecosystem-services-staffordshire-stoke
https://doi.org/10.1016/j.eiar.2012.12.002
https://doi.org/10.1016/j.ufug.2018.12.005
https://www.iaia.org/uploads/pdf/principlesEA_1.pdf
https://ipbes.net/sites/default/files/downloads/pdf/2016.methodological_assessment_report_scenarios_models.pdf
https://ipbes.net/sites/default/files/downloads/pdf/2016.methodological_assessment_report_scenarios_models.pdf
http://dx.doi.org/10.1016/j.ufug.2013.02.005
https://doi.org/10.1016/j.ecoser.2016.07.010
http://dx.doi.org/10.1086/691697
https://meewasin.com/wp-content/uploads/2019/09/NEswaleRMP-FEB272013.pdf
https://meewasin.com/wp-content/uploads/2019/09/NEswaleRMP-FEB272013.pdf

Karjalainen, T. P., Marttunen, M., Sarkki, S. and Rytkénen, A. (2013). Integrating ecosystem
services into environmental impact assessment: An analytic—deliberative approach.
Environmental Impact Assessment Review, 40, 54-64. doi:10.1016/j.eiar.2012.12.001

Kemperman, A. D. A. M. and Timmermans, H. J. P. (2006). Heterogeneity in Urban Park Use
of Aging Visitors: A Latent Class Analysis. Leisure Sciences, 28(1), 57-71.
doi:10.1080/01490400500332710

Kepner, W. G., Ramsey, M. M., Brown, E.S., Jarchow, M. E., Dickinson, K. J. M. and Mark,
A. F. (2012). Hydrologic futures: using scenario analysis to evaluate impacts of
forecasted land use change on hydrologic services. Ecosphere, 3(7), 609.
doi:10.1890/ES11-00367.1

Kumar, P., Esen, S. E. and Yashiro, M. (2013). Linking ecosystem services to strategic
environmental assessment in development policies. Environmental Impact Assessment
Review, 40, 75-81. doi:10.1016/j.eiar.2013.01.002

Landsberg, F., Treweek, J., Stickler, M. M., Henninger, N. and Venn, O. (2013). Weaving
Ecosystem Services into Impact Assessment: A Step-By-Step Method Version 1.0.
Retrieved from World Resource Institute website:
https://wriorg.s3.amazonaws.com/s3fs-
public/weaving_ecosystem_services_into_impact_assessment.pdf

Liao, F. H., Farber, S. and Ewing, R. (2015). Compact development and preference
heterogeneity in residential location choice behaviour: A latent class analysis. Urban
Studies, 52(2), 314-337. doi:10.1177/0042098014527138

Li, W., Liu, Y. and Yang, Z. (2012). Preliminary Strategic Environmental Assessment of the
Great Western Development Strategy: Safeguarding Ecological Security for a New
Western China. Environmental Management, 49(2), 483-501. doi:10.1007/s00267-
011-9794-1

Major Projects. (n.d.). Retrieved March 09, 2020, from City of Saskatoon website:
https://www.saskatoon.ca/business-development/major-projects/current-
projects/north-commuter-parkway-traffic-bridge-replacement-project

Maldonado, J. H., Moreno-Sanchez, R., Henao-Henao, J. P. and Bruner, A. (2019). World
Development, 123, 104619. doi:10.1016/j.worlddev.2019.104619

Mao, B., Ao, C., Wang, J. and Xu, L. (2019). The Importance of Loss Aversion in Public
Preferences for Wetland Management Policies: Evidence from a Choice Experiment
with Reference-Dependent Discrete Choice Model. Wetlands. doi:10.1007/s13157-
019-01195-2

Matsuoka, R. H. and Kaplan, R. (2008). People needs in the urban landscape: Analysis of
Landscape And Urban Planning contributions. Landscape and Urban Planning, 84(1),
7-19. doi:10.1016/j.landurbplan.2007.09.009

Maynard, S., James, D. and Davidson, A. (2015). Determining the value of multiple ecosystem

services in terms of community wellbeing: Who should be the valuing agent?
Ecological Economics, 115, 22-28. doi:10.1016/j.ecolecon.2014.02.002

73


http://dx.doi.org/10.1016/j.eiar.2012.12.001
https://doi.org/10.1080/01490400500332710
https://doi.org/10.1890/ES11-00367.1
https://doi.org/10.1016/j.eiar.2013.01.002
https://wriorg.s3.amazonaws.com/s3fs-public/weaving_ecosystem_services_into_impact_assessment.pdf
https://wriorg.s3.amazonaws.com/s3fs-public/weaving_ecosystem_services_into_impact_assessment.pdf
https://doi.org/10.1177%2F0042098014527138
https://doi.org/10.1007/s00267-011-9794-1
https://doi.org/10.1007/s00267-011-9794-1
https://www.saskatoon.ca/business-development/major-projects/current-projects/north-commuter-parkway-traffic-bridge-replacement-project
https://www.saskatoon.ca/business-development/major-projects/current-projects/north-commuter-parkway-traffic-bridge-replacement-project
https://doi.org/10.1016/j.worlddev.2019.104619
https://doi.org/10.1007/s13157-019-01195-2
https://doi.org/10.1007/s13157-019-01195-2
https://doi.org/10.1016/j.landurbplan.2007.09.009
http://dx.doi.org/10.1016/j.ecolecon.2014.02.002

MEA. (2005, March 31). Ecosystems and Human Well-being: Synthesis [Official Website].
Retrieved from www.maweb.org

Meewasin. (2018). Meewasin Northeast Swale [Official Website]. Retrieved from
https://meewasin.com/visitors/meewasin-swale/

Meewasin Northeast Swale. (n.d.). Retrieved April 08, 2020, from Meewasin Valley Authority
website: https://meewasin.com/2019/09/17/meewasin-northeast-swale/

Mei, Y., Sohngen, B. and Babb, T. (2018). Valuing urban wetland quality with hedonic price
model. Ecological Indicators, 84, 535-545. doi:10.1016/j.ecolind.2017.09.022

Nielsen, J., Noble, B. and Hill, M. (2012). Wetland assessment and impact mitigation decision
support framework for linear development projects: The Louis Riel Trail, Highway 11
North project, Saskatchewan, Canada. The Canadian Geographer/ Le Géographe
canadien, 56(1), 117-139. doi:10.1111/j.1541-0064.2011.00398.x

Niemeld, J. (1999). Ecology and urban planning. Biodiversity and Conservation, 8, 119-131.
doi:10.1023/A:1008817325994

Niemeld, J., Saarela, S., So"derman, T., Kopperoinen, L., Vesa Yli-Pelkonen, V., Va're, S. and
Kotze, D. J. (2010). Using the ecosystem services approach for better planning and
conservation of urban green spaces: a Finland case study. Biodiversity and
Conservation, 19, 3225-3243. doi:10.1007/s10531-010-9888-8

Ning, J., Jin, J., Kuang, F., Wan, X., Zhang, C. and Guan, T. (2019). The Valuation of
Grassland Ecosystem Services in Inner Mongolia of China and Its Spatial Differences.
Sustainability, 11(24), 7117. doi:10.3390/sul11247117

Noble, B. F. and Storey, K. (2001). Towards a Structured Approach to Strategic Environmental
Assessment. Journal of Environmental Assessment Policy and Management, 3(4), 483-
508. d0i:10.1142/S1464333201000832

Noble, B. F. (2015). Introduction to Environmental Impact Assessment: A Guide to Principles
and Practice. Ontario, Canada: Oxford University Press.

Northeast Swale. (n.d.). Retrieved March 14, 2020, from City of Saskatoon website:
https://www.saskatoon.ca/community-culture-heritage/environment/northeast-swale

Northeast Swale: Saskatoon, SK. (n.d.). Retrieved March 14, 2020, from Endangered
Grasslands Alliance website: https://endangeredgrasslandsalliance.ca/northeast-swale/

Notte, A. L., D’Amato, D., Mékinen, H., Paracchini, M. L., Liquete, C., Egoh, B., Geneletti,
D. and Crossman, N. D. (2017). Ecosystem services classification: A systems ecology
perspective of the cascade framework. Ecological Indicators, 74, 392-402.
doi:10.1016/j.ecolind.2016.11.030

OECD. (2017). Land-Use Planning Systems in the OECD: Country Fact Sheets. Retrieved
from Organization for Economic Cooperation and Development (OECD) website:
https://www.oecd.org/regional/regional-policy/land-use-Canada.pdf

74


http://www.maweb.org/
https://meewasin.com/visitors/meewasin-swale/
https://meewasin.com/2019/09/17/meewasin-northeast-swale/
http://dx.doi.org/10.1016/j.ecolind.2017.09.022
https://doi-org.cyber.usask.ca/10.1111/j.1541-0064.2011.00398.x
https://doi.org/10.1023/A:1008817325994
https://link.springer.com/journal/10531
https://link.springer.com/journal/10531
https://doi.org/10.1007/s10531-010-9888-8
https://doi.org/10.3390/su11247117
https://doi.org/10.1142/S1464333201000832
https://www.saskatoon.ca/community-culture-heritage/environment/northeast-swale
https://endangeredgrasslandsalliance.ca/northeast-swale/
https://doi.org/10.1016/j.ecolind.2016.11.030
https://www.oecd.org/regional/regional-policy/land-use-Canada.pdf

Olander, L., Mason, S., Warnell, K. and Tallis, H. (2018). Building Ecosystem Services
Conceptual Models. Retrieved from Nicholas Institute for Environmental Policy
Solutions at Duke University
website: https://nicholasinstitute.duke.edu/sites/default/files/publications/building-
escms-web.pdf

Orme, B. K. (2010). Getting started with conjoint analysis: strategies for product design and
pricing research (2" ed.). Madison, WI: Research Publishers.

Pacifico, D. and Yoo, H. I. (2013). Iclogit: A Stata command for fitting latent-class conditional
logit models via the expectation-maximization algorithm. The Stata Journal, 13(3),
625-639. doi:10.1177/1536867X1301300312

Pandeya, B., Buytaert, W., Zulkafli, Z., Karpouzoglou, T., Mao, F. and Hannah, D. M. (2016).
A comparative analysis of ecosystem services valuation approaches for application at
the local scale and in data scarce regions. Ecosystem Services, 22, 250-259.
doi:10.1016/j.ecoser.2016.10.015

Partidario, M. R. (1999). Perspectives on Strategic Environmental Assessment. Florida, USA:
CRC Press.

Partidario, M. R. (2010). Including ecosystem services in coastal management by using
Strategic Environmental Assessment, Portugal. Retrieved from The Economics of
Ecosystems & Biodiversity website: http://doc.teebweb.org/wp-
content/uploads/2013/01/TEEBcase-SEA-for-including-ecosystem-services-in-
coastal-management-Portugal.pdf

Partidario, M. R. and Gomes, R. C. (2013). Ecosystem services inclusive strategic
environmental assessment. Environmental Impact Assessment Review, 40, 36-46.
d0i:10.1016/j.eiar.2013.01.001

Pastén, R., Olszynski, M. and Hantke-Domas, M. (2018). Does slow and steady win the race?
Ecosystem services in Canadian and Chilean environmental law. Ecosystem Services,
29, 240-250. doi:10.1016/j.ecoser.2016.11.013

Pattison-Williams, J. K., Pomeroy, J. W., Badiou, P. and Gabor, S. (2018). Wetlands, Flood
Control and Ecosystem Services in the Smith Creek Drainage Basin: A Case Study in
Saskatchewan, Canada. Ecological Economics, 147, 36-47.
doi:10.1016/j.ecolecon.2017.12.026

Perni, A. and Martinez-Paz, J. M. (2017). Measuring conflicts in the management of
anthropized ecosystems: Evidence from a choice experiment in a human-created
Mediterranean wetland. Journal of Environmental Management, 203, 40-50.
doi:10.1016/j.jenvman.2017.07.049

Porteous, D. (2016). Conserving the Heritage Resources of our Meewasin Valley: 2015-2016
Annual Report. Retrieved from Meewasin Valley Authority website:
https://meewasin.com/wp-content/uploads/2019/11/Meewasin-Annual-Report-2015-
16.pdf

75


https://nicholasinstitute.duke.edu/sites/default/files/publications/building-escms-web.pdf
https://nicholasinstitute.duke.edu/sites/default/files/publications/building-escms-web.pdf
https://journals.sagepub.com/doi/pdf/10.1177/1536867X1301300312
http://dx.doi.org/10.1016/j.ecoser.2016.10.015
http://doc.teebweb.org/wp-content/uploads/2013/01/TEEBcase-SEA-for-including-ecosystem-services-in-coastal-management-Portugal.pdf
http://doc.teebweb.org/wp-content/uploads/2013/01/TEEBcase-SEA-for-including-ecosystem-services-in-coastal-management-Portugal.pdf
http://doc.teebweb.org/wp-content/uploads/2013/01/TEEBcase-SEA-for-including-ecosystem-services-in-coastal-management-Portugal.pdf
https://doi.org/10.1016/j.eiar.2013.01.001
http://dx.doi.org/10.1016/j.ecoser.2016.11.013
https://doi.org/10.1016/j.ecolecon.2017.12.026
http://dx.doi.org/10.1016/j.jenvman.2017.07.049
https://meewasin.com/wp-content/uploads/2019/11/Meewasin-Annual-Report-2015-16.pdf
https://meewasin.com/wp-content/uploads/2019/11/Meewasin-Annual-Report-2015-16.pdf

Porteous, D. (2018). 39 Years Conserving the River Valley: 2017-2018 Annual Report.
Retrieved from Meewasin Valley Authority website: https://meewasin.com/wp-
content/uploads/2019/11/Meewasin-Annual-Report-2017-2018.pdf

President’s message. (2020, March). Saskatoon Nature Society Newsletter, 42(3), 2.
https://saskatoonnature.org/wp-
content/uploads/2020/02/SNS_News_Mar2020_final.pdf

Preston, S. M. and Raudsepp-Hearne, C. (2017). Completing and using ecosystem service
assessment for decision-making: An interdisciplinary toolkit for managers and
analysts. Retrieved from biodivcanada website: https://biodivcanada.chm-
chd.net/sites/biodivcanada/files/inline-files/2017_Ecosystem_Services_Toolkit.pdf

Ranganathan, J., Raudsepp-Hearne, C., Lucas, N., Irwin, F., Zurek, M., Bennett, K., Ash, N.
and West, P. (2008). Ecosystem Services: A Guide for Decision Makers. Retrieved from
World Resources Institute, website:
http://pdf.wri.org/ecosystem_services_guide_for_decisionmakers.pdf

Read, S. L. and McPhedran, K. (2019). The Meewasin Northeast Swale: Using Natural Capital
Asset Valuation to Value Saskatoon’s Natural Resources. Proceedings of the 2019
CSCE Annual Conference (pp. 1-10). Laval, Montreal.

Ruskule, A., Vinogradovs, I. and Pecina, M. V. (2018). The Guidebook on the Introduction to
the Ecosystem Service Framework and Its Application in Integrated Planning.
Retrieved from LIFE Viva Grass project website: https://vivagrass.eu/wp-
content/uploads/2018/10/guidebook_ecosystem_services_vivagrass-compressed.pdf

Schmidt, M., Joao, E. and Albrecht, E. (2006). Implementing Strategic Environmental
Assessment: Volume 2 of Environmental Protection in the European Union. Berlin,
Germany: Springer.

Schmidt, K., Sachse, R. and Walz, A. (2016). Current role of social benefits in ecosystem
service  assessments. Landscape and Urban Planning, 149, 49-64.
doi:10.1016/j.landurbplan.2016.01.005

Scottish Borders Council. (2014). Scottish Borders Council Pilot Land Use Strategy, Strategic
Environmental Assessment: Environmental Report. Retrieved from Scottish Borders

Council website:
https://www.scotborders.gov.uk/downloads/file/2217/lus_strategic_environmental _as
sessment

Scottish Environmental Protection Agency. (2015). Strategic Environmental Assessment:
Flood Risk Management Strategies, Environmental Report — consultation. Retrieved
from Scottish Environmental Protection Agency website:
https://www.sepa.org.uk/media/163415/sea_environmental_report.pdf

Seto, K. C., Parnell, S. and EImqvist, T. (2013). Urban Ecosystem Services. In EImquvist, T.
et al. (Eds). Urbanization, Biodiversity and Ecosystem Services: Challenges and
Opportunities. (pp. 1-12). Dordrecht, the Netherlands: Springer. doi:10.1007/978-
94-007-7088-1

76


https://meewasin.com/wp-content/uploads/2019/11/Meewasin-Annual-Report-2017-2018.pdf
https://meewasin.com/wp-content/uploads/2019/11/Meewasin-Annual-Report-2017-2018.pdf
https://saskatoonnature.org/wp-content/uploads/2020/02/SNS_News_Mar2020_final.pdf
https://saskatoonnature.org/wp-content/uploads/2020/02/SNS_News_Mar2020_final.pdf
https://biodivcanada.chm-cbd.net/sites/biodivcanada/files/inline-files/2017_Ecosystem_Services_Toolkit.pdf
https://biodivcanada.chm-cbd.net/sites/biodivcanada/files/inline-files/2017_Ecosystem_Services_Toolkit.pdf
http://pdf.wri.org/ecosystem_services_guide_for_decisionmakers.pdf
https://vivagrass.eu/wp-content/uploads/2018/10/guidebook_ecosystem_services_vivagrass-compressed.pdf
https://vivagrass.eu/wp-content/uploads/2018/10/guidebook_ecosystem_services_vivagrass-compressed.pdf
http://dx.doi.org/10.1016/j.landurbplan.2016.01.005
https://www.scotborders.gov.uk/downloads/file/2217/lus_strategic_environmental_assessment
https://www.scotborders.gov.uk/downloads/file/2217/lus_strategic_environmental_assessment
https://www.sepa.org.uk/media/163415/sea_environmental_report.pdf
https://doi.org/10.1007/978-94-007-7088-1
https://doi.org/10.1007/978-94-007-7088-1

Shen, R., Yu, H., Noble, B., Zeng, W., Gersher, S., Phung, T., Westbrook, C., Belcher, K.,
Nijhum, F., Weger, A., Alary, R., Rutley, S. and Bell, S. (2019). A GIS-based model
of ecosystem services for the Northeast Swale in Saskatoon, Saskatchewan.
Proceedings of the Conference on Spatial Knowledge and Information-Canada, 7(1),
4. Retrieved from http://ceur-ws.org/VVol-2323/SKI-Canada-2019-7-1-4.pdf

Shoyama, K., Managi, S. and Yamagata, Y. (2013). Public preferences for biodiversity
conservation and climate-change mitigation: A choice experiment using ecosystem
services indicators. Land Use Policy, 34, 282-293.
d0i:10.1016/j.landusepol.2013.04.003

Sieber, J. and Pons, M. (2015). Assessment of Urban Ecosystem Services using Ecosystem
Services Reviews and GIS-based Tools. Procedia Engineering, 115, 53-60.
doi:10.1016/j.proeng.2015.07.354

Sizo, A., Noble, B. and Bell, S. (2015). Futures Analysis of Urban Land Use and Wetland
Change in Saskatoon, Canada: An Application in Strategic Environmental Assessment.
Sustainability, 7(1), 811-830. doi:10.3390/su7010811

Sizo, A., Noble, B. and Bell, S. (2016a). Connecting the strategic to the tactical in SEA design:
an approach to wetland conservation policy development and implementation in an
urban context. Impact Assessment and Project Appraisal, 34(1), 44-54.
d0i:10.1080/14615517.2015.1118956

Sizo, A., Noble, B. F. and Bell, S. (2016b). Strategic Environmental Assessment Framework
for Landscape-Based, Temporal Analysis of Wetland Change in Urban Environments.
Environmental Management, 57, 696-710. doi:10.1007/s00267-015-0640-8

Slootweg, R. and van Beukering, P. (2008). Valuation of Ecosystem Services and Strategic
Environmental Assessment: Lessons from Influential Cases. Retrieved from
Convention on Biological Diversity (CBD) website: https://www.chd.int/impact/case-
studies/cs-impact-nl-sea-valuation-en.pdf

Slootweg, R., Rajvanshi, A., Mathur, V. B. and Arend Kolhoff, A. (2010). Biodiversity in
Environmental Assessment: Enhancing Ecosystem Services for Human Well- Being.
Cambridge University Press, New York, United States.

Slootweg, R. (2016). Ecosystem services in SEA: are we missing the point of a simple concept?
Impact Assessment and Project Appraisal, 34(1), 79-86.
d0i:10.1080/14615517.2015.1096039

Stantec. (2012). Northeast Swale Development Guidelines (2012). Retrieved from Meewasin
Valley Authority website: https://meewasin.com/wp-
content/uploads/2019/11/Northeast-Swale-Development-Guidelines.pdf

Steelman, T. and Main, A. (2013). SENSSA-Fulbright Ecoblitz Final Report. Saskatoon,
Canada: Fullbright Canada.

Student Action for a Sustainable Future. (2019). Retrieved on April 24, 2020, Saskatchewan
Environmental Society website: http://environmentalsociety.ca/wp-
content/uploads/2019/09/Student-Action-for-Sustainable-Future-brochure-2019.pdf

77


http://ceur-ws.org/Vol-2323/SKI-Canada-2019-7-1-4.pdf
http://dx.doi.org/10.1016/j.landusepol.2013.04.003
https://doi.org/10.1016/j.proeng.2015.07.354
https://doi.org/10.3390/su7010811
https://doi.org/10.1080/14615517.2015.1118956
https://doi.org/10.1007/s00267-015-0640-8
https://www.cbd.int/impact/case-studies/cs-impact-nl-sea-valuation-en.pdf
https://www.cbd.int/impact/case-studies/cs-impact-nl-sea-valuation-en.pdf
https://doi.org/10.1080/14615517.2015.1096039
https://meewasin.com/wp-content/uploads/2019/11/Northeast-Swale-Development-Guidelines.pdf
https://meewasin.com/wp-content/uploads/2019/11/Northeast-Swale-Development-Guidelines.pdf
http://environmentalsociety.ca/wp-content/uploads/2019/09/Student-Action-for-Sustainable-Future-brochure-2019.pdf
http://environmentalsociety.ca/wp-content/uploads/2019/09/Student-Action-for-Sustainable-Future-brochure-2019.pdf

Sustainable Development Goals. (n.d.). Retrieved on August 1, 2018, United Nations
Development Programme website:
http://www.undp.org/content/undp/en/home/sustainable-development-goals.htmi

Tank, P. (2017, July 15). Meewasin starts work on trail through the Northeast Swale. Saskatoon
StarPhoenix, Retrieved from https://thestarphoenix.com/news/local-news/meewasin-
valley-authority-pegged-to-design-buffer-zone-for-swale

Tank, P. (2019, May 10). Heritage status sought for Saskatoon’s Northeast Swale. Saskatoon
StarPhoenix, Retrieved from https://thestarphoenix.com/news/local-news/heritage-
status-sought-for-saskatoons-northeast-swale

TEEB. (2010). The Economics of Ecosystems and Biodiversity Ecological and Economic
Foundations. London; Washington, DC: Earthscan.

Thompson, K., Sherren, K. and Duinker, P. N. (2019). The use of ecosystem services concepts
in  Canadian  municipal  plans.  Ecosystem  Services, 38,  100950.
d0i:10.1016/j.ecoser.2019.100950

The City of Guelph Zoning Bylaw-14864. (1995). Retrieved on April 06, 2020, from City of
Guelph website: https://guelph.ca/wp-
content/uploads/Section11UrbanReserveZones.pdf

The Value of Wetlands. (2017). The River Current, Partners FOR the Saskatchewan River
Basin.

Therivel, R. (1993). Systems of Strategic Environmental Assessment. Environmental Impact
Assessment Review, 13(3), 145-168. doi:10.1016/0195-9255(93)90029-B

Therivel, R. and Partidario, M. R. (1996). The Practice of Strategic Environmental Assessment.
London, UK: Earthscan.

Tomlinson, E., Grilz, R. W. and Braun, M. (2017). Meewasin Valley-wide Resource
Management Plan (2017-2017). Retrieved from Meewasin Valley Authority website:
https://meewasin.com/wp-content/uploads/2019/09/Meewasin-Valley-Wide-
Resource-Management-Plan_March2017.pdf

Train, K.E. (2003). Discrete Choice Methods with Simulation. New York, USA: Cambridge
University Press.

Tu, G., Abildtrup, J. and Garcia, S. (2016). Preferences for urban green spaces and peri-urban
forests: An analysis of stated residential choices. Landscape and Urban Planning, 148,
120-131. doi:10.1016/j.landurbplan.2015.12.013

United Nations. (2015). The Millennium Development Goals Report 2015. Retrieved from
https://www.un.org/millenniumgoals/2015 MDG_Report/pdf/MDG%202015%20rev
%20(July%201).pdf

United Nations, Department of Economic and Social Affairs, Population Division. (2015).
World Urbanization Prospects: The 2014 Revision: New York, 2015. (Report No.
ST/ESA/SER.A/366). Retrieved from
https://population.un.org/wup/Publications/Files’WUP2014-Report.pdf

78


http://www.undp.org/content/undp/en/home/sustainable-development-goals.html
https://thestarphoenix.com/news/local-news/meewasin-valley-authority-pegged-to-design-buffer-zone-for-swale
https://thestarphoenix.com/news/local-news/meewasin-valley-authority-pegged-to-design-buffer-zone-for-swale
https://thestarphoenix.com/news/local-news/heritage-status-sought-for-saskatoons-northeast-swale
https://thestarphoenix.com/news/local-news/heritage-status-sought-for-saskatoons-northeast-swale
https://doi.org/10.1016/j.ecoser.2019.100950
https://guelph.ca/wp-content/uploads/Section11UrbanReserveZones.pdf
https://guelph.ca/wp-content/uploads/Section11UrbanReserveZones.pdf
https://doi.org/10.1016/0195-9255(93)90029-B
https://meewasin.com/wp-content/uploads/2019/09/Meewasin-Valley-Wide-Resource-Management-Plan_March2017.pdf
https://meewasin.com/wp-content/uploads/2019/09/Meewasin-Valley-Wide-Resource-Management-Plan_March2017.pdf
http://dx.doi.org/10.1016/j.landurbplan.2015.12.013
https://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20(July%201).pdf
https://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20(July%201).pdf
https://population.un.org/wup/Publications/Files/WUP2014-Report.pdf

Urban Planning: An Evolving Appreciation for the Northeast Swale (2015, November 23),
EcoFriendly Sask. Retrieved from http://www.ecofriendlysask.ca/2015/11/urban-
planning-evolving-appreciation.html

USAID. (2018). Environmental Compliance Factsheet: Ecosystem Services in Environmental
Impact Assessment. Retrieved from
https://www.usaid.gov/sites/default/files/documents/1860/USAID_ES_Factsheet Fina
|_1May2018.pdf

Veitch, J., Wang, W. C., Salmon, J., Carver, A., Giles-Corti, B. and Timperio, A. (2018). Who
Goes to Metropolitan Parks? A Latent Class Analysis Approach to Understanding Park
Visitation. Leisure Sciences, 40(5), 343-355. doi:10.1080/01490400.2017.1325798

Westbrook, C. and Noble, B. (2013). Science requisites for cumulative effects assessment for
wetlands. Impact Assessment and Project Appraisal, 31(4), 318-323.
d0i:10.1080/14615517.2013.833408

Woodruff, S. C. and BenDor, T. K. (2016). Ecosystem services in urban planning: Comparative
paradigms and guidelines for high quality plans. Landscape and Urban Planning, 152,
90-100. doi:10.1016/j.landurbplan.2016.04.003

Wourster, D. and Artman, M. (2014). Development of a concept for non-monetary assessment
of urban ecosystem services at the site level. Ambio, 43(4), 454-465.
d0i:10.1007/s13280-014-0502-2

Zoderer, B. M., Stanghellini, P. S. L., Erich Tasser, E., Janette Walde, J., Harald Wieser, H.
and Tappeiner, U. (2016). Exploring socio-cultural values of ecosystem service
categories in the Central Alps: the influence of socio-demographic factors and
landscape type. Regional Environmental Change. 16(7), 2033-2044.
d0i:10.1007/s10113-015-0922-y

Zoning Bylaw no. 8770 of the City of Saskatoon. (2020). Retrieved on April 06, 2020, from
City of Saskatoon website:
https://www.saskatoon.ca/sites/default/files/documents/city-clerk/bylaws/8770.pdf

Zoning By-law no. Z-1 of the City of London. (2011). Retrieved on April 06, 2020, from City
of London website: https://www.london.ca/business/Planning-Development/zoning-
by-law/Documents/CHAPTR49.pdf

79


http://www.ecofriendlysask.ca/2015/11/urban-planning-evolving-appreciation.html
http://www.ecofriendlysask.ca/2015/11/urban-planning-evolving-appreciation.html
https://www.usaid.gov/sites/default/files/documents/1860/USAID_ES_Factsheet_Final_1May2018.pdf
https://www.usaid.gov/sites/default/files/documents/1860/USAID_ES_Factsheet_Final_1May2018.pdf
https://doi.org/10.1080/01490400.2017.1325798
https://doi.org/10.1080/14615517.2013.833408
http://dx.doi.org/10.1016/j.landurbplan.2016.04.003
https://doi.org/10.1007/s13280-014-0502-2
https://doi.org/10.1007/s10113-015-0922-y
https://www.saskatoon.ca/sites/default/files/documents/city-clerk/bylaws/8770.pdf
https://www.london.ca/business/Planning-Development/zoning-by-law/Documents/CHAPTR49.pdf
https://www.london.ca/business/Planning-Development/zoning-by-law/Documents/CHAPTR49.pdf

Appendices

Appendix A: List of planning documents reviewed

Name Source

Northeast Swale Development Guidelines, 2012 Stantec (2012)

University Heights Sector Plan, 2012 City of Saskatoon (2013)
Northeast Swale Resource Management Plan, 2013 Jones (2013)
SENSSA-Fulbright Ecoblitz Final Report Steelman and Main (2013)
Meewasin Master Plan, 2015 Gersher and Akins (2015)

The Saskatchewan Environmental Society Annual Report, Brady et al. (2016)
2016

Northeast Swale Mitigation Planning Canada North
Environmental Services
(2016)

Proceedings of The 11th Prairie Conservation and Gersher et al. (2016)

Endangered Species Conference

Meewasin Annual Report, 2015 - 2016 Porteous (2016)

The River Current, Fall 2017 The Value of Wetlands
(2017)

Meewasin Valley-wide Resource Management Plan Tomlinson et al. (2017)

Meewasin Annual Report, 2017 - 2018 Porteous (2018)
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Appendix B: Stakeholder’s interview checklist with the List of the initially identified ES

We are seeking input from various interests to help us identify the priority ecosystem services for
integration in our model design. The information you provide will be used for determining what services
to input to our model development. Your input is important to helping us design and apply an
assessment tool that captures the values of different interests.

We recognize that all ecosystem services are important. But for the purpose of designing our model we
are focusing on a limited number of services (i.e. 5) as input. Additional ecosystem services can be
integrated once our model is developed and tested.

Below is a list of NE Swale ecosystem services that we identified from various planning documents.
Please identify and rank the TOP 5 ecosystem services provided by the NE Swale.

We realize that this can be difficult, and you may consider all services to be important. However, for
the purpose of developing and testing our model we are looking for your input on what should be our
priority focus. All input will be aggregated. Your individual responses will not be shared.

For the Top 5 that you selected, please comment on why you selected these — i.e. why would you
consider them to be the top 5 ecosystem services that we could consider on model development for the
NE Swale? Please add your comments to the table.

Comments on your
selection or ranking
(Why you selected that
ecosystem service?)

Rank in order of
Ecosystem services importance
(1 = most important)

Recreation (walking, cycling etc.)
Educational and scientific knowledge
Wildlife viewing

Historical artifacts

Scenic amenities (spiritual experience
& sense of place)

Biodiversity

Soil erosion control

Habitat for diverse plants and animals
Recycling of nutrients by environment
Nature filtering pollutants from air
Nature filtering pollutants from water
Groundwater recharge

Storm water storage

Carbon sequestration and storage

Cultural

Supportin
g

Regulating
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Appendix C: STATA command of efficient design

matrix levmat = 2,3,3,3,4
genfact, levels(levmat)

list, separator(18)

rename X1 neighborhood

rename X2 corridor

rename x3 wetland

rename x4 recreation

rename x5 tax

recode neighborhood (1=0) (2=1)

recode corridor (1=0) (2=20) (3=60)

recode wetland (1=0) (2=1) (3=2)

recode recreation (1=0) (2=1) (3=2)

recode tax (1=50) (2=100) (3=250) (4=500)

matrix optout = 0,0,0,0,0
matrix b = 0,0,0,0,0,0,0,0,0,0,0

dcreate i.neighborhood i.corridor i.wetland i.recreation i.tax, nalt(2) nset(10) fixedalt(optout)
asc(3) bmat(b)

list, separator(15) abbreviate(30)
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Appendix D: Survey Questionnaire

Valuing the Ecosystem Services of Saskatoon's Northeast Swale

Saskatoon’s Northeast Swale is a 26-km-long corridor of native prairie uplands and wetlands. It is home to
many wildlife species. The Swale is of cultural importance and a valued place for recreation and its scenery.
The Swale is also under increasing stress from changing land uses, climate, and a growing City.

Understanding how residents value the Northeast Swale, especially those who live near the Swale, is
important for setting land use priorities for the City of Saskatoon, for conservation programming, and for
planning future residential development.

Researchers at the University of Saskatchewan, with support from Environment and Climate Change Canada
and the Natural Sciences and Engineering Research Council of Canada, are inviting homeowners in Aspen
Ridge, Silverspring, and Evergreen to complete a short on-line survey.

Results of the survey will help inform future land use and planning priorities for the City of Saskatoon,
conservation authorities, and land developers.

To continue on to the survey, click on the next button below.

Welcome to the Northeast Swale
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Valuing the Ecosystem Services of Saskatoon's Northeast Swale

Lead Researcher: Dr. Bram Noble, Professor, University of Saskatchewan, b.noble@usask.ca, 306-966-
1899.

Thank you for participating!

In this survey, you will be presented with 10 different sets of images of the Northeast Swale that show
different future conditions and land uses.

Each image includes different levels of wetlands, walking trails, housing development, and property tax
payments. You are asked questions about which future condition you would prefer.

The survey will take about 20-minutes to complete. The survey is hosted by VVoxco, a Canadian-owned and
managed company whose data is securely stored in Canada.

This research project has been approved on ethical grounds by the University of Saskatchewan Research
Ethics Board. The Board has indicated that there are no foreseeable risks. Any questions regarding your
rights as a participant may be addressed to that committee through the Research Ethics
Office ethics.office@usask.ca; (306) 966-2975. Out of town participants may call toll free (888) 966-2975.

In order to complete this survey, you may be required to answer certain questions; however, you are never
obligated to respond, and you may stop the survey at any time by closing your internet browser. Participation
is strictly voluntary.

Survey responses are anonymous. Because of this, once you complete the survey and submit your responses
they cannot be withdrawn.

By selecting next and completing this questionnaire, your free and informed consent is implied and indicates
that you understand the above conditions to participate in this study.

Please consider saving or printing this page for your records.
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SECTION 1: Different Future Conditions for the Northeast Swale
Instructions: In this section you will be asked to choose between different futures for the Northeast Swale. For each question, you will be presented with three images that show three

different future conditions. You are asked to identify the one that you most prefer. When making your choice, be sure to consider the different conditions, including the different property
tax rates that you would pay. There are 10 different questions or sets of images that you are asked to compare.

Set 1 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following
factors will vary
under different
future scenarios

Scenario A

Tralls (future development)
—— Majorroads

— Stsicatoon Frewsy (fire development]
Bl Greenvay
=

weast Swale boundary

Scenario B

S e
-
. e

P,
[ ortresst swai
C] St Swae box
==

V Adjuncent neigh

EVERGREEN]

Scenario C

—— Major roads
—— Northeast Swale trails
Bl Greenway

3 vortheast swaie bouna
[ smali Swale boundary

T Aduno

1o o Ciylimas

SIEVERSPRING

Neighborhood

New neighborhoods are developed around the
Swale.

No new neighborhoods are developed.

No new neighborhoods are developed.

Green corridor

20-meter green corridor to help protect the Swale.

There is no green corridor.

There is no green corridor.

Wetlands No change in wet area. Total wet area decreases by 50%. No change in wet area.

Recreation No new trails are developed for recreation. Many new trails are developed for recreation, No new trails are developed for recreation.
made from crushed rock or gravel.

Property Tax Your property tax increases by $250 per year to Your property tax increases by $100 per year to No additional property tax, beyond the usual

support the above uses and activities.

support the above uses and activities.

annual adjustments.

Which scenario would you prefer?

[

[

[l
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Set 2 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following Scenario A Scenario B Scenario C

factors will vary

under different

future scenarios

Neighborhood No new neighborhoods are developed. New neighborhoods are developed around the No new neighborhoods are developed.

Swale.

Green corridor

20-meter green corridor to provide enhanced
protection for the Swale.

60-meter green corridor provide enhanced
protection for the Swale.

There is no green corridor.

Wetlands No change in wet area. Total wet area decreases by 50%. No change in wet area.

Recreation Many new trails are developed for recreation, made Some new trails are developed for recreation, all | No new trails are developed for recreation.
from crushed rock or gravel. from natural grass.

Property Tax Your property tax increases by $500 per year to Your property tax increases by $50 per year to No additional property tax, beyond the
support the above uses and activities. support the above uses and activities. usual annual adjustments.

Which scenario would you prefer? ] [] ]

Set 3 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following Scenario A Scenario B Scenario C

factors will vary

under different

future scenarios

Neighborhood New neighborhoods are developed around the No new neighborhoods are developed. No new neighborhoods are developed.

Swale.

Green corridor

60-meter green corridor provide enhanced
protection for the Swale.

There is no green corridor.

There is no green corridor.

Wetlands No change in wet area. Total wet area increases by 50%. No change in wet area.

Recreation Many new trails are developed for recreation, made | No new trails are developed for recreation. No new trails are developed for
from crushed rock or gravel. recreation.

Property Tax Your property tax increases by $500 per year to Your property tax increases by $250 per year to No additional property tax, beyond the
support the above uses and activities. support the above uses and activities. usual annual adjustments.

Which scenario would you prefer? ] ] ]
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Set 4 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following factors
will vary under different
future scenarios

Scenario A

Scenario B

Scenario C

Neighborhood

No new neighborhoods are developed.

New neighborhoods are developed around the
Swale.

No new neighborhoods are developed.

Green corridor

20-meter green corridor to help protect the
Swale.

There is no green corridor.

There is no green corridor.

Wetlands Total wet area increases by 50%. No change in wet area. No change in wet area.

Recreation Some new trails are developed for recreation, all | No new trails are developed for recreation. No new trails are developed for recreation.
from natural grass.

Property Tax Your property tax increases by $500 per year to | Your property tax increases by $100 per year to No additional property tax, beyond the
support the above uses and activities. support the above uses and activities. usual annual adjustments.

Which scenario would you prefer? ] [] ]

Set 5 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following factors will Scenario A Scenario B Scenario C

vary under different future
scenarios

Neighborhood

New neighborhoods are developed around the
Swale.

No new neighborhoods are developed.

No new neighborhoods are developed.

Green corridor

20-meter green corridor to help protect the
Swale.

60-meter green corridor to provide enhanced
protection for the Swale.

There is no green corridor.

Wetlands Total wet area decreases by 50% Total wet area increases by 50% No change in wet area.

Recreation Some new trails are developed for recreation, all | No new trails are developed for recreation. No new trails are developed for
from natural grass. recreation.

Property Tax Your property tax increases by $250 per year to | Your property tax increases by $50 per year to No additional property tax, beyond the
support the above uses and activities. support the above uses and activities. usual annual adjustments.

Which scenario would you prefer? ] ] ]
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Set 6 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following factors will
vary under different future

scenarios

Scenario A

Scenario B

Scenario C

Neighborhood

Swale.

New neighborhoods are developed around the

No new neighborhoods are developed.

No new neighborhoods are developed.

Green corridor

protection for the Swale.

60-meter green corridor to provide enhanced

There is no green corridor.

There is no green corridor.

Wetlands Total wet area increases by 50%. No change in wet area. No change in wet area.

Recreation Many new trails are developed for recreation, Some new trails are developed for recreation, all | No new trails are developed for
made from crushed rock or gravel. from natural grass. recreation.

Property Tax Your property tax increases by $250 per year to | Your property tax increases by $50 per year to No additional property tax, beyond the
support the above uses and activities. support the above uses and activities. usual annual adjustments.

Which scenario would you prefer? ] ] ]

Set 7 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following Scenario A Scenario B Scenario C

factors will vary

under different

future scenarios

Neighborhood New neighborhoods are developed around the No new neighborhoods are developed. No new neighborhoods are developed.

Swale.

Green corridor

There is no green corridor.

60-meter buffer to help protect the Swale.

There is no green corridor.

Wetlands Total wet area decreases by 50%. No change in wet area. No change in wet area.
Recreation No new trails are developed for recreation. Some new trails are developed for recreation, all No new trails are developed for recreation.
from natural grass.
Property Tax Your property tax increases by $500 per year to | Your property tax increases by $100 per year to No additional property tax, beyond the usual
support the above uses and activities. support the above uses and activities. annual adjustments.
Which scenario would you prefer? ] ] ]
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Set 8 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following factors Scenario A Scenario B Scenario C

will ~ vary  under

different future

scenarios

Neighborhood No new neighborhoods are developed. New neighborhoods are developed around the No new neighborhoods are developed.

Swale.

Green corridor

20-meter green corridor to help protect the Swale.

There is no green corridor.

There is no green corridor.

Wetlands Total wet area decreases by 50%. Total wet area increases by 50%. No change in wet area.

Recreation Many new trails are developed for recreation, Some new trails are developed for recreation, all No new trails are developed for recreation.
made from crushed rock or gravel. from natural grass.

Property Tax Your property tax increases by $50 per year to Your property tax increases by $500 per year to No additional property tax, beyond the
support the above uses and activities. support the above uses and activities. usual annual adjustments.

Which scenario would you prefer? ] [] ]

Set 9 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following Scenario A Scenario B Scenario C

factors will vary

under different

future scenarios

Neighborhood No new neighborhoods are developed. New neighborhoods are developed around the No new neighborhoods are developed.

Swale.

Green corridor

60-meter buffer to provide enhanced protection
for the Swale.

There is no green corridor.

There is no green corridor.

Wetlands Total wet area decreases by 50%. Total wet area increases by 50%. No change in wet area.

Recreation No new trails are developed for recreation. Many new trails are developed for recreation, No new trails are developed for recreation.
made from crushed rock or gravel.

Property Tax Your property tax increases by $500 per year to Your property tax increases by $50 per year to No additional property tax, beyond the usual

support the above uses and activities.

support the above uses and activities.

annual adjustments.

Which scenario would you prefer?

[

[

[
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Set 10 of 10: Consider the following three future scenarios for the NE Swale. Suppose scenario A, B and C are the only ones available.

The following factors Scenario A Scenario B Scenario C

will ~ vary  under

different future

scenarios

Neighborhood New neighborhoods are developed around the No new neighborhoods are developed. No new neighborhoods are developed.

Swale.

Green corridor

20-meter green corridor to help protect the Swale.

There is no green corridor.

There is no green corridor.

Wetlands Total wet area increases by 50%. No change in wet area. No change in wet area.
Recreation No new trails are developed for recreation. Many new trails are developed for recreation, No new trails are developed for recreation.
made from crushed rock or gravel
Property Tax Your property tax increases by $100 per year to Your property tax increases by $250 per year to No additional property tax, beyond the
support the above uses and activities. support the above uses and activities. usual annual adjustments.
Which scenario would you prefer? ] [] ]
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SECTION 2
In this section, you will be asked about the choices you made in the previous section. There are 7 questions in
total.

1. Overall, how sure are you about the choices you made above?

1 2 3 4 5 6 7 8 9 10
Very unsure Very sure

If you are unsure about the choices, you made, please tell us why?

2. Please indicate your agreement or disagreement with each of the following statements regarding
the survey you just completed.
Strongly Disagree Agree Strongly No

Disagree Agree  Opinion
a) The survey was clear and easy to 1 2 3 4 N
understand.

b) In making decisions, | considered my 1 2 3 4 N
current property tax.

3. When you were making choices among scenarios, how important were each of the characteristics
below to your decision?
Extremely Very Somewhat Notvery Notatall Don’t

important important important important important know

a) Neighborhood 1 2 3 4 5 N

b) Green corridor between 1 2 3 4 5 N
neighborhood & swale

c) Wetlands 1 2 3 4 5 N

d) Recreation 1 2 3 4 5 N

4. Have you ever visited Northeast Swale?
1 Yes

1 No
2(a) If Yes, how often?

'] Once only
[l 1to 3 times per year;
1 > 3times per year

2(b) What was the primary reason for your visit?

91



5. Do you know about the City of Saskatoon’s future plans for land use around the Northeast Swale?
] Yes

] No
If yes, please indicate which of the following development plans have you heard of?

Ll University Heights 3 (Residential Development)
Saskatoon Freeway

North Commuter Parkway

Trail connection within swale

Greenway around Swale

Swale Master Plan

Other

N O B A

6. Which one of these development plans, if any, matters most to you?

1 University Heights 3 (Residential Development)
Saskatoon Freeway

North Commuter Parkway

Trail connection within swale

Greenway around Swale

Swale Master Plan

Other

N e O A B

7. Why does this development plan matter to you?

8. Please rate these statements based on the extent to which you agree with them.
Strongly Disagree Agree Strongly No

Disagree Agree Opinion
a. The NE Swale is an important natural area in 1 2 3 4 N
Saskatoon.
b. The NW Swale should be a protected space. 1 2 3 4 N
C. The ecosystem services provided by Northeast 1 2 3 4 N
Swale are very important to me.
d. Impacts to the NE Swale should be assessed before 1 2 3 4 N
any development plans are implemented.
€. Good city planning can help protect the ecosystem 1 2 3 4 N
services provided by the Swale.
Current city land use planning provides an adequate 1 2 3 4 N
level of protection for the Swale.

92



9. Who do you think should be responsible for paying to ensure protection of the NE Swale?

Rank

Authority

City of Saskatoon

Residents who live in neighborhoods that surround the Swale

All residents of Saskatoon

Meewasin Valley Authority

Northeast Swale Watchers

Saskatchewan Government

Other

It is not important to protect the NE Swale

10. On average, how often do you participate in nature-related activities in Saskatoon?

[]

[]
[]
[]

Never
Less than once a month
One to three times a month

Once a week or more

SECTION 3: HOUSEHOLD INFORMATION

We would like to ask a few questions about your household. These questions will help us understand better

different attitudes about the Swale. There are 8 questions in total.

11. What is the name of your street?

12. How long have you lived in your current neighborhood?

[]

[
[]
[]

Less than one year

1to 5 years

510 10 years

More than 10 years

13. How long have you lived in Saskatoon?

[]

[]
[]
[]

Less than one year

1to 5 years

5to 10 years

More than 10 years

14. Do you currently: rent or own your home?
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15. Gender:

[ Female
[1 Male
[1 Other

16. How old are you?
(] 18to 35 years of age
] 36 to 64 years of age
L1 Over 65 years of age

17. Please indicate the highest level of education you have completed.
Elementary School (Grade 1 to 8)

High School (Grade 9 to 12)

Trade School or Technical college

University

Graduate Degree

Other

18. What was your total annual household income last year, before taxes?
Below $30,000
$30,001 - $60,000
$60,001- $90,000
$90,001 - $120,000

Over $120,000

0 B B O -~ I Y O B

Thank you for completing the survey!

If you would like to be entered for a draw for one of three annual family passes to the Saskatoon Forestry
Farm, please provide us with a means to contact you:

Email: or Telephone:

The draw will happen after the survey closes, in August, 2019
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Appendix E: Example of detailed calculation

Calculation of probability using conditional logit model:

The scenario B of choice set 7 includes no new neighborhood developed, has 60m green corridor
around the swale, no change in wetland area and has some natural grass trails within the swale, the
maximum utility obtained by an individual by choosing this scenario will be,
Vp=Psq*SQ+Pn*N+Prc*HC+BLc*LC+PBuw*MW+BLw*LW+Bcet*CGT+Pnet*NGT
=(0.701*0)+(-0.117*0)+(0.492*1)+(0.368*0)+(-0.117*0)+(-0.945*0)+(0.237*0)+(0.610*1)
=0.492+0.610

=1.102

Now, the scenario A of choice set 7 includes a new neighborhood developed, no green corridor
around the swale, 50% reduced wetland area and no change in trails within the swale, the maximum
utility obtained by an individual by choosing this scenario will be,
Va=PBso*SQ+Bn*N+Brc*HC+BLc*LCHBuw*MWAHBLW*LW+Bcer*CGT+PneT*NG T
=(0.701*0)+(-0.117%1)+(0.492*0)+(0.368*0)+(-0.117*0)+(-0.945*1)+(0.237*0)+(0.610*0)
=-0.117-0.945

=-1.062

In addition, the maximum utility obtained by an individual by choosing status quo scenario will
be,
VSQ=BSQ*SQ+BN*N+BHc*HC+BLc*LC+Bmw*MW+ﬁLw*LW+BCGT*CGT+BNGT*NGT

=(0.701*1)+(-0.117*0)+(0.492*0)+(0.368*0)+(-0.117*0)+(-0.945*0)+(0.237*0)+(0.610*0)
=0.701

The probability of choosing scenario B among the three choices in choice set 7 will be,
exp (¢ Vi)
Zexp (1Vj)

_ exp (1.102)
~ exp(1.102)+exp(—1.062)+exp (0.701)

P(7B) =

=0.56

The probability of choosing scenario A among the three choices in choice set 7 will be,
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exp (u Vi)

Zexp (uVj)

_ exp (—1.062)
exp(1.102)+exp(—1.062)+exp (0.701)

P(7A) =

=0.06

In addition, the probability of choosing status quo scenario among the three choices in choice set
7 will be,

_ exp (uVi)
PO = Sep Gavi

_ exp (0.701)
exp(1.102)+exp(—1.062)+exp (0.701)

=0.38.
Calculation of compensating surplus using mixed logit model:

The scenario B of choice set 7 includes no new neighborhood developed, has 60m green corridor
around the swale, no change in wetland area and has some natural grass trails within the swale, the
indirect utility obtained by an individual by choosing this scenario will be,
Ve=Pso*SQ+Pn*N+Prc*HC+PLc*LC+Pmw* MWHBLw*LWA+Bcet*CGT+Brnet*NGT

= (0.489%0) + (-2.263*0) + (0.746*1) + (0.504*0) + (-0.054*0) + (-1.724*0) + (0.299*0) +
(0.872*1)

=1.618

Indirect utility obtained by an individual by choosing status quo scenario will be,

Vso=Bso*SQ+PN*N+Prc*HC+PLc*LCH+PBmw* MWHBLW*LW+Bcet*CGT+Pnet*NGT

= (0.489%1) + (-2.263*0) + (0.746*0) + (0.504*0) + (-0.054*0) + (-1.724*0) + (0.299*0) +
(0.872*0)

=0.489

Compensating surplus of choosing scenario 7B over status quo scenario,
_ 1

CS=- (VB -VSQ)

_ 1
- (—0.005

) (1.618 — 0.489)

=314.2
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