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ABSTRACT 

Wetlands are recognized for the diverse range of ecosystem services they provide. However, 

most economic valuations focus on the biophysical ecosystem services and disregard the cultural 

ecosystem services. A better understanding of the cultural ecosystem services that suburban 

wetlands provide supplements wetland valuations and contributes to wetland preservation and 

sustainable suburban development. This study, which was conducted in Sherwood Park, Alberta, 

explores how suburban residents use, perceive, and value suburban wetlands and draws 

conclusions about the cultural ecosystem services provided by suburban wetlands. Suburban 

wetlands have implicit existence value; they are aesthetically pleasing; and they provide 

recreational, spiritual, and intellectual opportunities. Suburban wetlands are venues for 

relaxation, stress relief, and connecting with nature. Residents have strong positive feelings 

toward suburban wetlands, and a strong preference for incorporating natural wetland elements 

into suburban developments. Incorporating natural wetlands contributes to sustainable suburban 

development and produces economic, social, and ecological benefits. 
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CHAPTER ONE: INTRODUCTION AND CONTEXT 

Ducks Unlimited Canada (2006) has estimated that up to 70% of wetlands have been lost 

in Canada’s settled regions. Up to 64% of wetlands have been lost in Alberta’s settled areas, and 

remaining wetlands are being lost at a rate of 0.3 to 0.5% annually (Alberta Water Council, 

2008). Rapid suburban development is significantly impacting wetlands in Alberta. For example, 

in Strathcona County, Alberta, the population grew by 33% between 2000 and 2012, and by 5% 

between 2009 and 2012 (Strathcona County, 2012). The County’s major urban center, Sherwood 

Park, had a population growth of 6.2% (3,805 people) between 2009 and 2012, for a population 

of 65,465. The number of dwellings in Stratchcona County increased by 7% between 2009 and 

2012, for a total number of dwellings of 34,862 (Strathcona County, 2012). Suburban growth of 

this nature and scale represents a serious threat to natural wetlands.  

Strathcona County’s Wetland Conservation Policy (2009) has a goal of no net-loss of 

urban and rural wetlands resulting from development, and allows for creative means of achieving 

no net-loss. Preserving, partially preserving, or constructing wetlands can achieve no net-loss of 

wetlands. Incorporating natural wetlands into suburban developments is an increasingly popular 

and effective way to mitigate the negative effects of suburban development.  
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Wetlands are routinely lost to suburban development in Alberta and throughout Canada, 

indicative of the relative value our society places on growth over the preservation of natural 

areas. However, when a suburban development threatened the Heritage Hills wetland in 

Sherwood Park, the public raised concerns that filling in the wetland would result in a loss of 

recreation and education opportunities, wildlife habitat, wildlife viewing and appreciation, and 

aesthetic quality (Girvan & Schilbe, 2004). It was the public, not economists or ecologists, who 

articulated the value of the wetland using personal narrative, not theoretical economic models or 

simple species inventories. The project's focus switched from infilling the wetlands and using it 

as a stormwater management pond to preserving and enhancing the wetland's natural features 

and ecological functions and, thereby, its ecosystem services, while also achieving stormwater 

management capacity (Girvan & Schilbe, 2004).  

Ecosystem services as an approach to suburban wetland preservation 

 It is well known that wetlands provide significant biophysical ecosystem services, which 

are generally categorized as provisioning, regulating, and supporting ecosystem services 

(Millennium Ecosystem Assessment, 2003). Biophysical ecosystem services include water 

purification, wildlife habitat, and nutrient cycling (Brander, Florax, and Vermaat, 2005). 

Wetlands also provide cultural ecosystem services and benefits to people and communities, 
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particularly in suburban settings where they are readily available for people to experience. There 

is relatively little research on cultural ecosystem services and how they might help inform public 

policy with respect to wetland preservation and sustainable development. Understanding cultural 

ecosystem services, peoples’ perceptions and values toward them, and how they may shape 

suburban design and development are all important factors in planning more sustainable suburbs 

and wetland preservation. 

Urban planning has recently begun to consider the idea of nature in the city and the 

benefits that society can realize from a more “green” city. As Schauman and Salisbury (1998) 

point out, this shift in thinking is related to the sustainability movement and the idea that human 

health and sustainability are related. Sustainable urban planning takes a holistic approach, 

considering the economic, social, and environmental needs and effects of a city.  

There is a growing understanding that to truly develop sustainably, nature must be 

incorporated into the city such that it provides economic, social, and environmental benefits. 

Planning within the paradigm of ecosystem services contributes to the overall sustainability of 

cities. Planners must consider how city residents view and interact with nature if this type of 

urban planning is to succeed (Schauman & Saslisbury, 1998). 
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  The public's support for the Heritage Hills wetland shows that the cultural ecosystem 

services provided by wetlands have value, and that they should be considered in decisions about 

development and its effects on natural areas. Residents’ perceptions, attitudes, and relative value 

toward suburban wetlands are indicators of the cultural ecosystem services they provide and are 

the focus of this study. Understanding how residents value and perceive these cultural ecosystem 

services contributes to the existing literature on sustainable suburban development.   

The benefits of nature in cities 

  The influential American urban planner, Frederick Law Olmstead, did not consider the 

concept of cultural ecosystem services in his grand parks but, as early as the 1850s, Olmstead 

understood the benefits that parks and green spaces provide to city residents and this was key to 

the design of his urban parks (Botkin & Beveridge, 1997). Olmstead was aware of the health and 

medical benefits of parks and open spaces, and he intended his parks to contribute to the physical 

and psychological health of city residents (Botkin & Beveridge, 1997). His parks were designed 

to provide relief from the noise, pace, artificiality, and hard surfaces of the city (Botkin & 

Beveridge, 1997). Olmstead also considered the social and cultural benefits of urban green 

spaces and viewed parks as communal resources for all residents, regardless of age, class, race, 

or sex (Botkin & Beveridge, 1997).  
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Olmstead’s ideas about the social, cultural, and human health benefits of urban green 

space have been substantiated more recently by numerous studies on the benefits of connecting 

with nature within urban settings. Turner, Nakamura, and Dinetti (2004) found, not surprisingly, 

that as neighborhood density in cities increases, biodiversity decreases. Based on these findings, 

they comment on the separation of humans from nature and present a number of studies that 

show the benefits of nature in cities. Human health (Rohde & Kendle, 1994), child development 

(Kellert, 2002), and nature conservation (Gould, 1991) have all been shown to improve or 

increase through interaction with nature. Bixler, Floyd, and Hammitt (2002) show that children 

who play in nature have more appreciation for nature later in life. Turner et al. (2004) state that 

far more people live in low biodiversity neighborhoods than high biodiversity neighborhoods. 

The infrequent and misrepresentative experiences with nature that the suburbs provide contribute 

to the phenomenon of environmental generational amnesia (Kahn, 2002). Kahn (2002) points out 

that our perceptions of nature are based largely on our experiences with nature as children. If 

each generation experiences a further degraded version of nature and perceives it as a baseline 

for a healthy or “normal” environment, the future and direction of conservation may be in 

question (Turner et al., 2004). In an increasingly urban population it is important, therefore, to 

provide opportunities for interactions with healthy natural ecosystems in cities (Miller, 2006).  
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Ecosystem services in cities 

Urban and suburban areas, and humanity itself, are usually considered as separate form 

nature. Odum (1971) considered cities to be “only parasites of the biosphere” (as cited in Bolund 

& Hunhammer, 1999, p. 294). However, if humanity is considered as a part of nature, then cities 

can be considered as a global network of ecosystems. Cities, as ecosystems, must be considered 

in a different context, but as Bolund and Hunhammar (1999) point out, cities do indeed provide a 

wide range of ecosystem services. Bolund and Hunhammar (1999) analyze and, where possible, 

quantify the ecosystem services generated by urban ecosystems. They consider cities from the 

perspective of one large, multi-faceted ecosystem as well as from the perspective of a number of 

smaller, diverse, and unique ecosystems. They identify seven types of urban ecosystems: street 

trees, lawns/parks, urban forests, cultivated land, wetlands, lakes/seas, and streams. Their study 

site was Stockholm, Sweden, but their findings could reasonably be considered typical of many 

large European and North American urban areas.  

Bolund and Hunhammar (1999) found the following ecosystem services in their study 

area: air filtering, microclimate regulation, noise reduction, rainwater drainage, sewage 

treatment, and recreational and cultural values. Urban wetlands were found to be particularly 

important and effective for rainwater drainage and sewage treatment. Vegetated areas, including 
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wetlands, are able to take upwards of 85% of rainwater, thereby diverting it from stormwater 

drains and contributing to groundwater recharge. Although Stockholm has few natural wetlands, 

artificial wetlands have been constructed which are effective in removing 96% and 97% of 

nitrogen and phosphorous, respectively.  

 Bolund and Hunhammar (1999) show that while cities are generally a negative influence 

on natural ecosystems, they also provide opportunities to contribute to the preservation of flora 

and fauna by creating or preserving ecosystems within their boundaries. Careful planning and 

consideration of the opportunities to preserve and exploit ecosystem services are beneficial to 

both the human and non-human organisms that rely on them. Locally generated ecosystem 

services improve society’s overall quality of life (Bolund & Hunhammar, 1999).            

Study area 

 The Heritage Hills wetland is located in the hamlet of Sherwood Park, Alberta. With an 

estimated population of 65,465 (Strathcona County, 2012), Sherwood Park is the major urban 

center in Strathcona County. Strathcona County covers approximately 1,180 km2 east of 

Edmonton, has an estimated population of 92,403 (Strathcona County, 2012), and is included in 

the Edmonton Metropolitan Census Area. 
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 The study area is relatively affluent, with median household incomes between $118,000 

and $175,000 (Strathcona County, 2006). (Survey results indicate an average household income 

of $120,550). 

 Strathcona County and Sherwood Park have seen rapid urban expansion in recent years. 

Strathcona County’s population increased by 29% between 2000 and 2010, while Sherwood 

Park’s population increased by 4,350 people between 2009 and 2010. Strathcona County issued 

1,988 development permits in 2010, 1,238 of which were for new residential units. There were 

480 single-family homes built in Sherwood Park in 2010 (Strathcona County, 2010).  

 The Heritage Hills wetland is a semi-natural wetland. It is part of a tributary of Oldman 

Creek, which flows into the North Saskatchewan River approximately 12 km north of Sherwood 

Park. As part of the plan to develop the Heritage Hills subdivision in the early 1990’s, the 

developer planned to bisect the wetland with a road and modify the remaining wetland for a 

municipal stormwater management pond (Girvan & Schilbe, 2004). The public became 

concerned over the planned wetland loss and intervened. Subsequently, the County supported the 

public’s desire to preserve the wetland and worked with the developer to change the 

subdivision’s design and preserve a substantial amount of the wetland (Girvan & Schilbe, 2004). 
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 The objectives of the wetland preservation project were to (1) retain the natural character 

of the wetland, (2) conserve an environmental amenity, (3) develop an interpretive program on 

the natural form and functions of wetlands and their related human use values, and (4) integrate 

them with the need for urban transportation and stormwater functions (Girvan & Schilbe, 2004). 

The project was completed in 2003. The wetland is largely intact and provides habitat for 

waterfowl, fish, small mammals, and invertebrates. A trail system incorporates boardwalks and 

wildlife viewing platforms and links to existing trails. Approximately 150 homes border the 

wetland, and approximately 800 homes are within 300 m of the wetland.                  

Study approach and objectives 

 Using a case study approach, this study is intended to augment economic valuations and 

provide a more accurate, holistic perspective of the social and cultural value of suburban 

wetlands. This study examines the perceptions, values, and patterns of use that nearby residents 

have toward the Heritage Hills wetland. Based on these findings, conclusions are drawn about 

the cultural ecosystem services provided by the wetland and their implications on future 

suburban development on a broader geographic scale. Ultimately, this study contributes to 

wetland preservation and sustainable suburban design. 

 Ecosystem services: relevance to this study 
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 Cultural ecosystem services are, ultimately, defined by and dependent upon how they are 

perceived by people (Hein, van Koppen, de Groot, & van Ierland, 2006). The benefits that people 

obtain from cultural ecosystem services depend on direct and indirect experiences with nature, as 

well as more personal, moral, and cultural factors (Hein et al., 2006). Ecosystem restoration, 

particularly in urban and suburban areas, results in biophysical improvements and benefits, as 

well as important social benefits. As Casagrande (1997) states, “wetland restoration in urban 

areas is, in effect, restoration of human habitat.”    

 There have been numerous studies on ecosystem services and, particularly, the ecosystem 

services provided by wetlands. Most of these studies focus on the provisioning and regulating 

ecosystem services and their estimated economic value. While they may be useful tools for 

environmental decision-making, economic valuations of wetlands and ecosystem services have 

proven to be unreliable, inaccurate, and incomplete characterizations of the real value (Carson, 

2000). Economic valuations are missing the human element: the cultural, spiritual, recreational, 

aesthetic, and existence values (Chan, Satterfield, & Goldstein, 2012). The integration of social 

and biophysical elements of ecosystem services has predominately centered on economics and 

ecology; Daniel et al. (2012) argues that there must be a broader, more transdisciplinary 

integration.  
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  The Millennium Ecosystem Assessment (2003) broadly categorizes ecosystem services 

as provisioning services, regulating services, supporting services, or cultural services. The 

following section provides a summary of the Millennium Ecosystem Assessment’s (2003) 

descriptions of the categories of ecosystem services, as well as some of the challenges to 

implementing the concept of ecosystem services for environmental preservation and sustainable 

development. 

 Provisioning ecosystem services 

 Provisioning goods or products are obtained directly from nature and include fresh water, 

oxygen, food, timber, and crops. Provisioning services are considered essential to human 

nutrition, shelter, and safety. Economists can valuate provisioning ecosystem services relatively 

easily, and there are numerous studies on the valuation of provisioning ecosystem services. 

 Regulating ecosystem services 

 Regulating ecosystem services are the benefits that people obtain from nature’s natural 

processes. Pollination, disease regulation, and carbon sequestration are examples of regulating 

ecosystem services. Although regulating ecosystem services are more complex than provisioning 

ecosystem services, valuation studies are common and widely accepted.  
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 Supporting ecosystem services 

 Supporting ecosystem services include soil formation and nutrient cycling. Supporting 

ecosystem services are considered fundamental to all other ecosystem services and are the most 

complex. Their relationship to human well-being is mostly indirect but recognized as being 

absolutely essential.  

 Cultural ecosystem services 

 Cultural ecosystem services are nonmaterial benefits that people get from nature. Cultural 

ecosystem services are, perhaps, the most directly experienced and intuitively appreciated by 

humans (Chan et al., 2012; Daniel et al., 2012). Recreation, aesthetic appreciation, spiritual 

experiences, and educational opportunities are examples of cultural ecosystem services. 

Although cultural ecosystem services are the most directly experienced by humans, they are 

often the most difficult to accurately valuate and there are many who question whether assigning 

a monetary value to cultural ecosystems services is appropriate, particularly given the inherent 

potential for inaccuracies in economic analyses (Chan et al., 2012). Cultural ecosystem services 

are the most difficult to quantify since different people will usually perceive and value them 

differently. 



SUBURBAN WETLAND CULTURAL ECOSYSTEM SERVICES 17	  

 How we value cultural ecosystem services is largely determined by our individual 

preferences, morals, and core values. There is often a spiritual or religious component to how we 

value nature, the environment, and cultural ecosystem services. Many would argue that 

economics has no place in our individual beliefs and values (Chiesura & de Groot, 2003), while 

others would take personal offence to the notion and reject it outright (Chan et al., 2012). More 

emphasis, some would argue, should be put on how we value ecosystem services on a more 

personal, emotional, existential, and spiritual level.  

Challenges to implementing ecosystem services 

The ecosystem services provided by wetlands are well documented (Mitsch & Gosselink, 

2000). Using ecosystem services as a tool for assessment has become more common and popular 

in recent years (Heal, 2000), but the concept is still relatively unknown and misunderstood. For 

example, a study by Egoh et al. (2007) found that of 100 conservation assessments sampled, only 

seven mentioned ecosystem services. Most of these studies focus on the economics of wetlands, 

attempting to place a monetary value on the provisioning, regulating, and supporting ecosystem 

services, with varying degrees of accuracy and success. Very few rigorous studies supporting the 

value of wetlands’ cultural ecosystem services have been completed.  
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While Canada and many of its provinces and municipalities have legislation and policies 

that aim to protect wetlands and the ecosystem services they provided (Clayton, 2009), the 

ecosystem services not usually formally acknowledged (Egoh et al., 2007). When fully 

understood and appreciated, ecosystem services could potentially be effective tools for wetland 

preservation. However, there are serious issues with the accuracy and effectiveness of economic 

valuations of wetland ecosystem services (Boyer &Polasky, 2004). While not as tangible as an 

economic valuation, articulating and describing the cultural ecosystem services could potentially 

compliment or, in some cases, replace economic valuations. Economists have experienced 

significant challenges in trying to monetize these spiritual, emotional, and metaphysically 

experienced ecosystem services but even young children can describe how important wetlands 

are and why we should preserve them (Kahn, 2002).  

Research objectives  

While there have been many studies that explore the overall ecosystem services provided 

by wetlands, it is still not clear how the public perceives and values the cultural ecosystems that 

wetlands provide. It is also unclear whether restoring wetlands (adding value to the biophysical 

ecosystem services) adds value to the cultural ecosystem services. A better understanding of the 
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public’s attitudes toward cultural ecosystem services from wetlands will provide information for 

decision-making about the preservation and restoration of wetlands in suburban developments.  

Within the general context and study area outlined, this study will focus on three specific 

research objectives: (1) what are the cultural ecosystem services provided by suburban wetlands 

(2) how are these ecosystem services perceived and valued by local residents, and (3) what are 

the design and development opportunities provided by the preservation or enhancement of these 

cultural ecosystem services through the enhancement or preservation of biophysical ecosystem 

services? Ultimately, the results of this study will contribute to the literature on cultural 

ecosystem services, suburban wetlands, and the enhanced sustainability of suburban 

development. 

Study outline 

 This study is composed of a literature review; a survey of the study area's residents' 

views, perceptions, and values toward suburban wetlands; analysis of the survey results; and 

recommendations. Section 2 presents a review of the literature on ecosystem services in a 

general sense, techniques for the economic valuation of ecosystem services and criticisms of 

economic valuations, and, finally, alternative paradigms for considering nature’s value. Section 3 
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describes the methodology used for this study. Section 4 presents the results of the survey. An 

analysis of the survey results is presented in Section 5. Section 6 provides a summary of the 

research and findings, and presents recommendations based on the findings.   

 

CHAPTER TWO: ECOSYSTEM SERVICES: A REVIEW OF THE CONCEPT 

Several topics need to be explored to fully understand the cultural ecosystem services 

provided by suburban wetlands, the perceptions and values toward wetlands’ cultural ecosystem 

services, and their potential suburban design implications. First, the concept of ecosystem 

services generally and, more specifically, cultural ecosystem services was explored. The 

ecosystem services provided by urban areas and wetlands were studied in a general sense to gain 

an understanding of the role of ecosystem services in environmental conservation, preservation, 

and urban development. This research led to more focused research into the techniques for the 

valuation of ecosystem services. It became clear that there is a lack of consideration given to 

cultural ecosystem services in valuation studies, and this idea was further investigated. Next, 

alternative paradigms and concepts of “value” within the context of cultural ecosystem services 

were investigated, including non-use values and the challenges they present to calculating 

accurate valuations.  



SUBURBAN WETLAND CULTURAL ECOSYSTEM SERVICES 21	  

Ecosystem services: definitions and descriptions  

 The concept of ecosystem services is a relatively new approach to thinking and making 

decisions about issues that affect the environment. While the concept and language may be new, 

the understanding that nature provides benefits to humans is certainly not new. Ecosystem 

services integrate ecosystem-related values that may otherwise be viewed as externalities into 

decision-making processes that affect the environment (Chan et al., 2012). Ecosystem services 

has become the subject of considerable research in the last few decades, and it has gone from an 

interesting metaphor for describing the value of nature to a practical tool for preserving 

ecosystems while contributing to the overall benefit of society (Norgaard, 2010). There is 

considerable literature on ecosystem services, ranging from general concepts, definitions, and 

applications, to complex economic techniques for conducting monetary valuations of specific 

ecosystems and the goods and services they provide. Ecosystem services has become a widely 

recognized and accepted means for calculating the value that society puts on ecosystems and the 

stream of goods and services that flow from them (Costanza, 1998; De Groot, Wilson, & 

Boumans 2002; Millennium Ecosystem Assessment, 2003). 
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Fisher, Turner, and Morling (2009) list three commonly used definitions of ecosystem 

services: 

• The conditions and processes through which natural ecosystems, and the species 

that make them up, sustain and fulfill human life (Dally, 1997). 

• The benefits human populations derive, directly or indirectly, from ecosystem 

functions (Costanza et al., 1998). 

• The benefits people obtain from ecosystems (Millennium Ecosystem 

Assessment, 2003). 

Perhaps the most influential work in the field of ecosystem services was the Millennium 

Ecosystem Assessment (2003), a four-year project initiated by the United Nations and conducted 

by over 2,000 authors and reviewers from across the globe. The Millennium Ecosystem 

Assessment’s (2003) mandate was to assess the consequences of ecosystem change for human 

well-being and to establish the scientific basis for actions needed to enhance the conservation 

and sustainable use of ecosystems and their contributions to human well-being (Millennium 

Ecosystem Assessment, 2003). The Millennium Ecosystem Assessment (2003) attempted to 

draw linkages between ecosystem health and human well-being with a particular focus on 

ecosystem services. They divided ecosystem services into four categories: (1) provisioning 
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services such as food, water, timber, and fiber; (2) regulating services that affect climate, floods, 

disease, wastes, and water quality; (3) cultural services that provide recreational, aesthetic, and 

spiritual benefits; and (4) supporting services such as soil formation, photosynthesis, and nutrient 

cycling (Millennium Ecosystem Assessment, 2003).  

While there is general acceptance of the intent of the concepts and applications of 

ecosystem services as broadly laid out in the Millennium Ecosystem Assessment (2003), as 

Fisher et al. (2009) point out, it is meant to be an evolving document and the concept of 

ecosystem services should be ever-evolving. As such, there have been critiques, criticism, and 

alternative definitions and categories of ecosystem services proposed.  

Wallace (2007) suggests that the Millennium Ecosystem Assessment’s (2003) 

categorization of ecosystems is confusing and leads to uninformed decision-making. Wallace 

(2007) proposes a categorization framework based on human values that can be used to evaluate 

alternative uses of resources with human value maintenance in mind. Wallace (2007) proposes 

the following four categories: (1) adequate resources, including food, oxygen, water, and energy; 

(2) protection from predators/disease/parasites; (3) benign physical and chemical environment, 

including temperature, moisture, light, and chemical; and (4) socio-cultural fulfillment, including 

spiritual/philosophical fulfillment, recreation/leisure, meaningful occupation, aesthetics, and 
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opportunity values/capacity for cultural and biological evolution.  

 Norgaard (2010) agrees that ecosystem services have been useful as a metaphor for 

thinking about the importance of nature and, particularly, the destruction of nature for excessive 

energy use and consumption. However, Norgaard (2010) states that ecosystem services have 

been unsuccessful in slowing environmentally detrimental economic growth and resource 

depletion for three main reasons. First, Norgaard (2010) suggests that ecosystem services 

oversimplify the inherently complex nature of ecosystems and the misuse and overuse of 

ecosystem services has blinded us to this complexity. Second, ecosystem services have 

inadvertently supported, exacerbated in some cases, the degradation of the environment for 

economic pursuits through project-by-project payment for ecosystem services (Norgaard, 2010). 

Third, by inadvertently supporting the economy through the misuse of ecosystem services we 

have failed to establish, or even consider, the international governance solutions needed to 

reduce human pressure on ecosystems (Norgaard, 2010).  

Fisher et al. (2009) argue that the classification of ecosystem services should consider the 

characteristics of the ecosystem, as well as the context within which the ecosystem is being 

considered. Ecosystem services are generated by complex interactions of organisms within 

complex environments. Humans’ perceptions of these interactions and the resulting ecosystem 
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services are diverse. Fisher et al. (2009) argue that a single classification framework, therefore, 

should not be applied to ecosystem services. Fisher et al. (2009) propose the following as a 

definition of ecosystem services: “Ecosystem services are the aspects of ecosystems utilized 

(actively or passively) to produce human well-being”. 

Fisher et al. (2009) argue that ecosystem services need to be fully understood within 

varying political and social contexts by a wide range of stakeholders, both scientific and non-

scientific. Stakeholders bring different perspectives and priorities to the decision-making 

process, so a clear understanding of ecosystem services and the implications of their decisions is 

crucial. 

   While the details and definitions are argued within the intellectual community, the 

findings of the Millennium Ecosystem Assessment (2003) can be summarized in three key 

points. (1) Human society has changed ecosystems more rapidly and extensively in the last 50 

years than in any other period of time, largely to meet the growing demands of a rapidly growing 

population for food, fresh water, timber, fiber and fuel. (2) These changes have resulted in 

substantial and irreversible losses in the diversity of life on Earth. (3) The changes to ecosystems 

have improved human well-being and economic development, but have caused considerable 

degradation to many ecosystem services. Ecosystem services are typically framed within an 
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economic context by valuation studies, which attempt to define monetary value of ecosystem 

services. 

Economic valuation methods 

Economists have devised a number of techniques for estimating the economic value of 

many resources, including wetlands. Determining the economic value of wetlands and their 

associated ecosystem services is challenging because they are non-market goods and services 

and must be calculated as opportunity costs. Woodward and Wui (2001) performed a meta-

analysis of 39 economic valuation studies and found valuations of wetlands ranging from $3/acre 

for amenity value to $1212/acre for bird watching. In a review of 33 economic valuations, 

Heimlich, Weibe, Classen, Gadsy, and House (1998) found estimates for wetland values ranged 

from $0.06/acre to $22,500/acre. The values placed on similar wetland ecosystems were wide-

ranging, leading to questions about their accuracy and whether economics can accurately 

estimate the value of nature. A summary of valuation techniques and notable wetlands valuation 

studies, taken from Boyer and Polasky (2004), follows. 

 Direct valuation methods 

 Production cost 

Production cost methods are used to estimate the value of wetland services based on the 
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increased economic productivity that wetlands produce. Lynne, Conroy, and Prochaska (1981) 

estimated the value of marshes for blue crab production was 2.3 pounds of crab/acre/year, which 

generated an annual value of about $0.25 to $0.30/acre. Batie and Wilson (1978) found that the 

value of oyster production on the Virginia coast ranged from $1.13/acre as high as 

$141.46/acre/year.  

 Replacement cost 

The estimated cost for replacing the ecosystem services provided by wetlands can be 

used to valuate wetlands. The protection of the Catskills Mountains watershed in New York 

State is one of the most well-known examples of ecosystem services conservation based on 

replacement cost valuation. New York City officials estimated the cost of replacing water 

treatment facilities at $6 - 8 billion (Chichilnisky & Heal, 1998). The same water filtration 

services were achieved at a lower price by protecting the Catskills watershed. If development 

were allowed in the Catskills watershed, the water filtration services would be lost and the water 

treatment facilities would have had to be replaced at an even greater cost (Chichilnisky & Heal, 

1998).   

Kazmierczak (2001) provides a summary of studies using replacement cost for tertiary 

municipal wastewater treatment in Louisiana and Florida. The replacement cost estimates for 
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wetland values ranged from $2.85 to $2,687.59/acre (Kazmierczak 2001).  

 Hedonic price method 

Hedonic price method is an indirect economic valuation technique that uses information 

about the choices people make to draw conclusions about the value of non-market goods and 

services. When applied to urban wetland valuations, hedonic price method uses housing sales 

information and characteristics about houses and neighborhoods in multiple regression analysis 

to estimate how a change in one variable, such as proximity to a wetland, is related to changes in 

property values.    

There have been many hedonic price studies of the value of wetlands to nearby property 

owners in urban areas, nearly all of which show a positive relationship between proximity to 

wetlands and property value. Lupi, Graham-Thomasi, and Taff (1991) estimated the value of 

urban wetlands in Ramsey County, Minnesota and found that property values increased by $47 

for every acre of nearby wetland. The increase in property value tended to be higher in areas with 

fewer wetlands (Lupi et al., 1991). Doss and Taff (1996) also found a positive correlation 

between proximity to wetlands and property values in Minnesota.  

Mahan, Polasky, and Adams (2000) conducted a hedonic price valuation of urban 

wetlands in Portland, Oregon using data on over 14,000 home sales and detailed GIS information 
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on the locations of wetlands, lakes, rivers, streams and other environmental amenities, as well as 

the location of industrial and commercial sites and other neighborhood characteristics. They 

found a $24 increase in property value for a one acre increase in the size of the nearest wetland. 

Property values were found to increase by $436 for every 1,000-foot increase in proximity to a 

wetland (Mahan et al., 2000). 

 Indirect valuation methods 

 Travel cost 

 Travel cost valuations use information about trips made to an area to estimate the value 

of the area. Typically, travel cost valuations consider the distance of the trip, the cost of the trip, 

and the number of trips made to a site to estimate the willingness to pay (WTP) for that site. 

Travel cost studies have limited applicability, particularly in urban studies, but are widely used to 

estimate the WTP for recreation areas, such as camping, hunting, fishing, or hiking sites.   

Van Vuuren and Roy (1993) used hunters’ and fishers’ travel costs to estimate the WTP 

for hunting and fishing in the Lake St. Clair wetlands in Ontario. They estimated the value 

(WTP) of un-diked wetlands at $670/acre and $4240 to $7295/acre for diked wetlands. Cooper 

and Loomis (1991) estimated the value of seven wildlife reserves in the San Joaquin Valley in 

California using waterfowl hunters’ travel costs. The estimated WTP for the reserves was 
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$55.41/waterfowl hunter. The total consumer surplus from hunting in the seven refuges was 

estimated to be $3,221,570 annually (Cooper & Loomis, 1991). 

 Stated preference methods 

In cases where there is no observable behavior on which to base economic valuations, 

stated preference techniques must be used. Stated preference methods usually use a survey to ask 

people questions about their WTP for or willingness to accept (WTA) damages to a resource 

such as a wetland. Two of the most common stated preference techniques are contingent 

valuation and conjoint analysis.    

 Contingent valuation 

Contingent valuation is a survey method for determining the socio-economic values 

performed by ecosystems (Brouwer, Langford, & Bateman, 1999). In contingent valuation 

studies, individuals are presented with information about specific environmental changes, and 

their perception, attitude, and preferences regarding these changes are elicited.   

There have been many contingent valuation studies on individuals’ WTP for the various 

services that wetlands provide. Lant and Roberts (1990) estimated a mean WTP for increases in 

water quality attributable to wetlands ranged from $37.61 to $47.16/acre/year in fourteen towns 

along the Illinois/Iowa border. Stevens, Benin, and Larson (1995) found a mean WTP of 
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$77.15/acre/year for flood control, water supply protection, and pollution control provided by 

wetlands in New England.  

Mullarkey and Bishop (1999) used contingent valuation to test participants’ WTP for 

wetland mitigation that would preserve or reduce damages to wetlands. Participants were split 

into two groups: one group was told that government-funded mitigation would occur; the other 

group was told that no mitigation would occur. The participants’ WTP to avoid wetland impacts 

was $20.77 to $57.83/acre in the group told mitigation would not occur and $13.68 to $37.38 for 

the group that was told that mitigation would occur. The participants in this study were willing to 

pay for a greater share of wetland preservation where no mitigation was to occur, suggesting that 

people are willing to pay more for wetland preservation when they think that governments will 

not pay for it (Mullarkey & Bishop, 1999).  

Earnhart (2002) combined discrete-choice hedonic analyses and survey responses to 

estimate the economic value of ecosystem services and wetland restoration in Connecticut. 

Earnhart (2002) estimated a WTP for the restoration of a nearby marsh of $6,684/house, or 2.7% 

of the median house price. Essentially, Earnhart (2002) took housing sale data, supplemented 

with survey data, to estimate the value of wetlands. Interestingly, these estimates are 

significantly higher than other empirical estimates (Doss & Taff, 1996, Mahan et al. 2000) of 
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property owners’ WTP for nearby wetlands. This study sheds further doubt on traditional 

economics’ ability to accurately measure the value of nature.  

Two main issues have emerged with contingent valuation, which have led to questions 

about its accuracy and whether it is an appropriate instrument for environmental decision-

making. First, there are questions about whether responses are sensitive to changes in question 

format or changes in scale and scope of the questions. Second, there are questions about whether 

participants are willing or able to accurately define and state tradeoffs between money and 

environmental quality.  

 Conjoint analysis 

Conjoint analysis is another survey-based technique for valuing wetlands. Rather than ask 

participants to state their WTP, conjoint analysis focuses on the tradeoffs that people are willing 

to make between different choice attributes. For example, a survey could ask participants to state 

their preferences between a wetland that provides wildlife habitat and one that provides flood 

control. The preferences revealed by the survey could then be used to make decisions about 

wetland preservation or restoration. Conjoint analysis focuses more on environmental values 

than on economic values, although including cost as a choice attribute can enable WTP 

estimates.      
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Morrison, Bennett, and Blamey (1999) estimated the nonuse environmental values of a 

large wetland in New South Wales, Australia using conjoint analysis. They studied tradeoffs 

between agricultural employment and its resultant degradation of the wetlands and the presence 

of endangered species in the wetland. Values for environmental improvement in wetland habitat 

outweighed the loss from reduced agricultural-based employment, suggesting that wetland 

preservation is more valuable than agriculture-based employment. It also suggests that wildlife 

habitat is a more important ecosystem service than agriculture in this case. This is an interesting 

and important point, because humans do dot benefit economically from wildlife habitat and the 

protection of endangered species, but there are a multitude of economic benefits from 

agriculture.   

Johnston, Magnusson, Mazotta, and Opaluch (2002) used conjoint analysis to examine 

Rhode Island residents’ value of salt marsh functions. The functions of greatest value to the 

participants were mosquito control and protection of shellfish habitat, followed by protection of 

fish and bird habitat. Again, neither mosquito control nor wildlife habitat produce direct 

economic benefits to humans.  

Criticisms of economic evaluations of ecosystem services 

While it is understood that all ecosystem services contribute to human well-being 
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(Millennium Ecosystem Assessment, 2003), ecosystem services valuations can be problematic 

(Carson, 2000). As Carson (2000) points out, the central problem with assigning a monetary 

value to ecosystem services is that the goods and services that ecosystems provide are rarely 

available on the market, so the cost and sales information is seldom, if ever, available. Economic 

valuations, Fischhoff (1991) argues, expect people to pursue their own best interests, even when 

they lack well-defined values for many evaluation questions. Over the last few decades, the field 

of ecological economics has integrated the disciplines of economics and ecology as a means to 

understand environmental problems, how we value the environment, and sustainable living. 

However, there is still considerable criticism about the economic valuation of ecosystem 

services.  

Different valuations of the same ecosystem services can often produce wide-ranging and 

conflicting results. In a meta-analysis of economic valuations of wetland ecosystem services, 

Woodward and Wui (2001) found mean values ranged from $198 using travel cost to $1555 

using replacement const. Woodward and Wui (2001) found substantial variability in the 

estimation of non-market values, depending on what valuation method was used. In general, 

contingent valuation methods tend to yield lower estimates of wetland value than hedonic pricing 

and replacement cost methods (Woodward & Wui, 2001). 
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Boyer and Polasky (2004) state that while ecosystem service valuations can be useful in 

informing public policy and decision-making, generating accurate ecosystem service valuations 

with the current tools is not possible. Economic valuations are particularly questionable for 

existence values, which are based on perceptions, cultural and spiritual values, and 

environmental beliefs (Boyer & Polasky, 2004).  

Martin-Lopez, Montes, and Benayas (2007) argue that contingent valuations and stated 

WTP are reflective of a human-centered view, based mostly on peoples’ non-economic motives. 

Martin-Lopez et al. (2007) found a strong correlation between individuals’ attitudes towards 

species and their stated WTP to preserve them. Considering peoples’ perceptions and attitudes 

about biodiversity, therefore, is essential to better understanding their stated behavior concerning 

conservation (Martin-Lopez et al., 2007). 

Mitsch and Gosselink (2000) point out that, while assigning economic values to nature 

can provide perspective, it can also provide an argument for replacing one ecosystem over 

another. Mitsch and Gosselink (2000) identify a number of general principles to consider when 

assigning value to wetland. Wetlands are multiple-value systems and optimizing only one or a 

select few of the systems degrades the others. Most wetland products and services are public 

amenities and public conservation policy should reflect the common benefits. Wetland values 
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exist in perpetuity while commercial values are short-term. Comparing short-term economic 

gains to long-term wetland values is a social trap that should be avoided. Our perceptions, 

culture, and institutions influence the values we place on wetlands (Mitch & Gosselink, 2000). 

Mitch and Gosselink (2000) suggest that assigning an economic value alone to wetlands is a 

misrepresentative over-simplification of the actual value of wetlands.  

Norton and Noonan (2007) question whether ecological economics can ever reflect the 

diversity and complexity of human interactions with, and evaluation of, the constantly changing, 

dynamic environment as conceived by ecologists. Norton and Noonan (2007) argue that the 

prevalence and increasing use of economic valuations has led to a monistic approach to valuation 

studies, which is inconsistent with the principles of ecology. While ecologists describe changes 

to the environment and economics put a price on environmental change, neither provides advice 

on how to integrate these two perspectives to achieve a meaningful evaluation of policy options. 

Norton and Noonan (2007) state that monetizing ecosystem services, through contingent 

valuations in particular, has left no room for philosophical or theological rationale or other social 

science methods for ecosystem evaluation. Norton and Noonan (2007) suggest a switch from 

describing environmental change in terms of WTP to the creation and analysis of alternative 

development paths (Vatn & Bromley, 1994; Norton, 2005). Development paths reflect 
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alternative development scenarios and their effects, and these alternative scenarios are used to 

evaluate environmental options in a broader context than economic analysis allows. 

Kozak, Lant, Shaikh, and Wang (2011) argue that economic valuations of ecosystem 

services, particularly stated preference studies, are inherently skewed because they can only 

measure preferences or WTP within a discrete geographical or political region. Because mean 

household values for ecosystem services are measured locally and extrapolated over a larger 

political jurisdiction, economic valuations may err by an order of magnitude or more (Kozak et 

al., 2011). Spatial discounting, the process of discounting ecosystem services’ values with 

distance from the source of the ecosystem services, must be applied to accurately measure the 

value of ecosystem services (Kozak et al., 2011). Kozak et al. (2011) found that varying the rate 

of spatial discounting and the spatial unit to which it was applied resulted in differences in the 

annual value of wetlands of up to five orders of magnitude. Very few valuation studies apply 

spatial discounting, but Kozak et al. (2011) show that spatial discounting has serious 

ramifications on the value we place on wetlands and other ecosystems.  

There have been a considerable number of economic valuations of wetlands, all of which 

seem to assume that economic value is the only value worth considering. A number of critiques 

question the use of economic valuations in measuring the actual value of wetlands. Norton and 
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Noonan (2007) suggest that the metaphor we use to describe the value of an ecosystem is what 

guides us in our determination of value. The chosen metaphor, economic or otherwise, inherently 

includes some values and excludes others. Essentially, for Norton and Noonan (2007), we make 

value judgments when we decide which metaphor to use when measuring value. We measure 

value based on what we determine to be important; perhaps too often we rely solely on economic 

metaphors to measure the value of nature. 

Ludwig (2000) describes four general objections to economic valuations of ecosystems. 

First, personal and social values are of a higher order and are generally incompatible with 

economic values. Ludwig’s (2000) higher order of values involve our sense of personal integrity 

and dignity, including our religious, ethical, and social values, or even a sense of place. 

Ludwig’s (2000) second objection to economic valuations is that they require a host of 

simplifying assumptions, which result in dubious analysis and results. Ludwig (2000) argues that 

it is an oversimplification to assume, as economic theory assumes, that rational people always act 

to maximize economic utility. Common (1995) states that this assumption is not based on 

empirical evidence, but because it seems to be required for economic theory (as cited in Ludwig, 

2000, p. 32). Ludwig (2000) argues further that accepting economic valuation methods means 

that we must also accept the assumptions and theories on which they are based. It is widely 
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questioned, however, that a single measure of value, economic or otherwise, is adequate to fully 

address all of the complexities of behavior and services provided by ecosystems (Ludwig, 2000).    

Ludwig (2000) argues that economic measures are inappropriate decision-making 

instruments for complex ecological questions. The fundamental flaw in market measures, such as 

economic valuations of ecosystems, is a focus on overly simplified techniques and a disregard 

for judgment, experience, morality, or aesthetics (Ludwig, 2000). According to Common (1995) 

“the point is not that economists have nothing interesting to say, but rather, that their expert 

status relates to questions about means rather than ends” (as cited in Ludwig, 2000, p. 34).   

Economic valuation methods have severe internal flaws, which render their results of 

little significance (Ludwig, 2000). According to Diamond and Hausman (1994), contingent 

valuations, in particular, ask survey participants to put a price on things that are not usually 

subject to prices, which often leads to inconsistencies in responses among participants (as cited 

in Ludwig, 2000). The inferences that can be drawn from these responses, therefore, are equally 

inconsistent, perhaps even invalid (Ludwig, 2000). If participants are inexperienced or lack 

knowledge about the ecosystems in question, the results can be even more dubious. 

Inconsistencies also occur when participants assign zero value or infinite value to an ecosystem; 

these responses are usually disregarded but they may be representative of something larger than 
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the survey is capable of addressing or, as Sagoff (1998) states, they may simply be a protest to 

the survey itself. Diamond and Hausman (1994) argue that contingent valuation is a deeply 

flawed methodology for measuring non-use values because it does not actually measure what its 

proponents claim to be measuring. The absence of parallel markets makes it impossible to draw 

accurate conclusions about the value of ecosystems or to calibrate the varied responses that 

contingent valuations provide (Diamond & Hausman, 1994).   

Sagoff (1998) presents a number of problems with contingent valuation for valuating 

ecosystems. Sagoff (1998) differentiates between utilitarian and deontological approaches to 

decision making. In the utilitarian approach, decisions are made based on maximizing personal 

utility. Utilitarian decision-making is based on welfare economics, the fundamental theory of 

which is maximizing social well-being by maximizing personal well-being. In the deontological 

approach, on the other hand, decisions are made based on what individuals feel is appropriate for 

society, given society’s shared principles, beliefs, and norms. Sagoff (1998) compares the 

utilitarian and the deontologist to consumers and citizens, respectively. While the consumer 

makes economic choices to maximize personal utility, the deontologist makes economic choices 

that reflect the character of the community. Sagoff (1998) argues that although contingent 

valuation is presupposed on utilitarian decision-making, participants answer WTP questions 
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about ecosystem preservation from a deontologist’s perspective. Stevens et al., (1993) argues 

that responses to questions about WTP for ecosystem preservation are less indicative of 

participants’ personal well-being than “ethical concerns, altruism, or the desire to do their ‘fair 

share’ – concerns that indicate they used decision-making processes inconsistent with the 

neoclassical paradigm”, which seeks to maximize personal utility (as cited in Sagoff, 1998, p. 

217). Therefore, Sagoff (1998) states, contingent valuations are inappropriate because they can 

not accurately measure WTP for ecosystem preservation. Participants in contingent valuation 

studies do not state their actual WTP to protect the environment, but are actually revealing their 

deontological opinions and feeling.      

Costanza et al. (1998) estimates the annual value of the Earth’s ecosystem services to be 

US$16 – 54 trillion, with an annual average of $US33 trillion. This estimate was derived from a 

synthesis of existing valuations of ecosystem services, most of which were based on theoretical 

economic models. Costanza et al. (1998) acknowledges the potentially inaccurate nature of 

economic valuations of ecosystem services, but also acknowledges the fact that economics is 

based more on the choices that humans make than the actual amount of money we pay for our 

choices. In this sense, while potentially inaccurate, economic valuation is a way to think about 

our perceptions and priorities for protecting ecosystems. Many others have suggested alternative 
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ways to measure value. Others suggest that a shift in the way we measure value is not enough. 

Many suggest that, with respect to nature, it is insufficient and perhaps inappropriate to measure 

value within a purely economic, utility maximizing paradigm. 

Alternative paradigms for considering value  

Most notions of the value of nature and its ecosystem services have been viewed within 

an economic paradigm. Considerable effort has been made to monetize nature and the services it 

provides. Public decisions, when they consider nature, often rely on economic valuations of 

ecosystems. Freeman (1993) states that society “should make changes in environmental resource 

allocations only if the results are worth more in terms of individuals’ welfare than what is given 

up diverting resources and inputs from other uses” (as cited in Sagoff, 1998, p. 218). Other 

valuations of nature take an ecological perspective, which provides an accounting of ecological 

components and an analysis of their ecological value to the ecosystem. Economic and ecological 

valuations and analyses of nature tend to ignore the other values that nature provides, including 

spiritual, social, and cultural values. These “soft” values are more difficult to define than the 

economic or ecological valuations, which can relatively easily put a price tag on or catalogue 

nature and its ecosystem services. There is considerably less literature on the softer values, but 

there appears to be a growing realization that simple economic valuations and ecological 
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analyses do not capture the true value of nature and, while helpful, they do little to define how 

people value nature. A combination of economic valuation, ecological analysis, and a narrative 

of the softer values would provide a more accurate measure of the true value of nature.  

As previously discussed, there is considerable doubt about contingent valuations’ ability 

to accurately measure the value of nature. Diamond and Hausman (1994) concluded that 

“(w)hatever contingent valuation surveys may be measuring, they are not measuring consumers’ 

economic preferences over environmental amenities. Thus they do not represent values that 

should be used in cost-benefit analysis or for measuring compensatory damages” (as cited in 

Sagoff, 1998, p. 219). Contingent valuation studies reveal a conflict between the consumer and 

the citizen (Sagoff, 1998): while the consumer wants to maximize utility, the citizen wants to 

abide by a moral code and do the “right thing” for nature. These two perspectives are at odds but 

contingent valuation studies do not account for the motivations behind participants’ WTP for 

nature preservation or WTA environmental damages because they only focus on economic value. 

Sagoff (1998) questions the relevance of contingent valuation studies because they measure 

citizen values, not consumer values. Citizens tend to use the political process, not the markets, to 

pursue their values. 

Chiesura and de Groot (2003) consider environmental valuation from the perspective of 
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critical natural capital, within the frame of ecological economics. There are many definitions of 

natural capital, but Costanza et al. (1998) consider it “the stock of natural ecosystems that yields 

a flow of valuable ecosystem goods or services into the future. For example, a stock of trees or 

fish provides a flow of new trees or fish, a flow which can be sustainable indefinitely” (p. 4). 

Critical natural capital is composed of the parts of the natural environment that perform critical 

functions that can not be replaced by manmade means. While a useful concept, Chiesura and de 

Groot (2003) point out that there is also much objection, (Victor, 1991; Hinterberger, Luks, & 

Schmidt-Bleek, 1997; Holland, 1997; Dobson, 1998) to natural capital’s application to nature 

valuation. Chiesura and de Groot (2003) consider natural capital as a metaphor to represent the 

three interrelated pillars of sustainability: ecological, economic, and socio-cultural. All three 

pillars may be considered as critical and may be considered of equal or varying value, depending 

on one’s perspectives and priorities. Further, all of nature’s functions can be considered from all 

three pillars. Regardless of their shortcomings, valuations of the economic and ecological value 

are relatively easy to determine and many such valuations exist. Valuations of the sociocultural 

values of nature, on the other hand, are relatively challenging and very few exist. There are no 

standard sociocultural valuation methods, and there are no methods to integrate all three aspects 

into the same valuation study. 
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While there are few, if any, studies that integrate sociocultural values into economic 

valuations of nature, there is considerable research the sociocultural values of nature. Chiesura 

and de Groot (2003) refer to a number of studies on the social and psychological aspects of 

human-nature relationships and the benefits of connecting with nature, a summary of which is 

provided in this section. Ulrich (1984) showed that hospital patients in rooms with a view of 

nature had shorter recovery times and took fewer analgesics than patients in rooms with views of 

a brick wall. Hartig, Mang, and Evans (1991) verified the common belief that urban nature is 

beneficial in reducing stress. Coley, Kuo, and Sullivan (1997) showed that urban nature 

encourages the use of outdoor spaces and increases positive social interaction with neighbours. 

The presence of trees and grass in communal outdoor spaces was shown to contribute to social 

interaction and relationships (Kuo,Bacaioca, & Sullivan, 1998). According to Schroeder (1991), 

spending time in natural environments promotes relaxation and reduces stress, as compared to 

urban environments with no natural vegetation, which increase stress. Nature also provides a 

sense of challenge, privacy, and aesthetic and historical continuity (Chiesura & de Groot, 2003). 

Macnaghten, Grove-White, Weldon, and Waterton (1998) showed that trees are consistently 

perceived as having spiritual meanings. Similarly, Noel, O'Connor, and Tsang King Sang (1999) 

reported that woodlands are associated with feelings about family and common heritage. Nature 
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has been shown to provide numerous intangible non-use values to humans, which makes 

connecting with nature important for our physical, spiritual, emotional, and psychological well-

being. Siebenhuner (2000) found that there seems to be a universal human trait that makes us 

feel and react positively when we connect with nature. 

Kumar and Kumar (2008) argue that to truly measure ecosystem values, valuations need 

to include economic as well as ecological aspects. Because ecosystems exist in a state of flux, a 

thorough understanding of the current state of the ecosystem is required (Kumar & Kumar, 

2008). Only an ecologist can conduct a meaningful analysis of an ecosystem’s present state, just 

as only an economist can conduct a thorough economic analysis. A transdisciplinary approach to 

ecosystem valuations, therefore, is required; particularly when society’s goals include not just 

economic efficiency but sustainability and social equity as well (Costanza & Folke, 1997 as cited 

in Kumar & Kumar, 2008, p. 4). By applying the classic welfare utility paradigm to ecosystem 

valuations, economists ignore the psychological and cultural dimensions that motivate the 

choices people make (Kumar & Kumar, 2008). Economic valuations do not consider the 

complexities behind human attitudes, motivational systems, and their behavioral manifestations 

(Kumar & Kumar, 2008). People understand that nature has value beyond the economic sense. 

Decisions about ecosystems and their value are reflective of peoples’ individual and cultural 
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attitudes towards nature. Kumar and Kumar (2008) refer to this as the psycho-cultural 

perspective.  

The psycho-cultural perspective considers the intrinsic value of ecosystem services and 

the psychological benefits that connecting with nature provides (Kumar & Kumar, 2008). 

Psychology, unlike economics, recognizes that humans do not always make rational choices and 

that human motivation is complex, driven as much by our intentions as rationality. Kumar and 

Kumar (2008) distinguish between “identification with nature” and “ecological identity”. 

Identifying with nature refers to humans’ sense of ethics, norms, and values towards nature. How 

we identify with nature develops subconsciously, as well as consciously through our attempts to 

socialize with others. Ecological identity is a more individualistic process, which is shaped by 

our experiences and encounters with nature and family. Ecological identity can affect our 

decision-making processes to varying degrees on local, regional, and global levels. Assigning 

value to nature is complex, influenced by how we identify with nature and our ecological 

identity, as well as economic and other paradigms. We value nature differently as societies and 

as individuals. Therefore, economic valuations of nature do not capture the true value of nature.   

Chan et al. (2012) argue that by embracing economics as a tool to express and 

communicate the value of ecosystems, ecologists have failed to include other important social 
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perspectives on the value of ecosystems. The complexity of human behavior and the intangible 

social and ethical perspectives, Chan et al. (2012) argue, are missing from economic valuations. 

While cultural and non-use values are sometimes included in economic valuations (with varying 

levels of accuracy or appropriateness), describing them in economic terms does not truly reflect 

the value that people place on ecosystem services and nature. Chan et al. (2012) argue that the 

conflation of services, benefits, and values, combined with the failure to recognize and respect 

the different kinds of values have limited the power of ecosystem services as a decision-making 

tool. Chan et al. (2012) identify several relevant critiques of economic valuations of ecosystem 

services: failure to address the intrinsic values of nature (Ludwig, 2000; McCauley, 2006; 

Redford & Adams, 2009; Rees, 1998); an inappropriate assumption of substitutability between 

ecosystem services (Gowdy, 2001) and kinds of values (Norgaard, 2010; Norton & Noonan, 

2007; Randall, 2002); and the privatization and commodification of nature (Robertson, 2004).   

Chan et al. (2012) provides three reasons that some classes of values, including cultural 

ecosystem services, are not amenable to economic valuations. First, some values are central to 

individuals’ (or a society’s) worldview. These values are held so deeply that they are considered 

sacred. Placing an economic value or proposing a trade-off of these values is considered a 

violation of one’s core values and an unacceptable sacrifice (Chan et al., 2012).  
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Second, some values can not be given up without some sort of negotiation or restitution 

(Chan et al., 2012). In these situations, affected parties’ morals are offended and they feel a need 

to engage in a negotiation for compensation. Khaneman and Knetsch (1992) point out that in 

these cases, assigning a WTP to a nonmarket good, such as a wetland ecosystem, may be 

directed by an individual’s morals rather than the actual market value they place on the good (as 

cited in Chan et al., 2012). The stated WTP reflects a proxy for the individual’s values, not the 

actual market value. 

Third, some values need to be experienced to be appreciated (Chan et al., 2012). These 

values can not be conceived of in an economic sense. They can not be ranked or categorized, and 

can often only be described using a narrative. These are often considered transformative values 

(Norton, 1987, as cited in Chan et al., 2012, p. 13), which are generally considered experiences 

that change our pre-existing fundamental values. 

Chan et al. (2012) argues that any statement of value is actually an indication of an 

individual’s motivation for conservation, made up of a complex mix of types of values. Failure 

to consider the intangible values of ecosystem services results in a flawed and erroneous 

understanding of the situation.  

Burgess, Harrison, and Limb (1988) used a combination of in-depth group discussions, 



SUBURBAN WETLAND CULTURAL ECOSYSTEM SERVICES 50	  

surveys, and interviews to investigate the social and cultural values of urban green spaces in 

Greenwich Borough, London, England. Burgess et al. (1998) found that 72% of the study 

participants used urban green spaces at least once a year, and 68% used them at least once a 

month. They found that open spaces are important to people for three main reasons. First, urban 

green spaces, both formal and informal, are extremely important to people’s daily lives. People 

view urban green spaces as being part of the built environment, not separate from it, and green 

spaces are experienced holistically as part of the urban landscape. Second, urban green spaces 

have deep cultural and social meanings. Urban green spaces offer an escape from stressful urban 

lifestyles, they provide tangible reminders of childhood, and they enable casual social 

interaction. People place the most value on smaller, close to home, intimate green spaces as 

opposed to carefully designed urban parks or sprawling far from home wild areas. Third, people 

expressed a desire for a variety of environmental amenities and recreational opportunities within 

urban green spaces that are close to their homes (Burgess et al., 1998). 

Burgess et al. (1998) point out that urban residents’ preferences for nature often run 

counter to the traditional conservationist perspective, where tracts of natural areas are set aside 

from development in a few key sites. According to Burgess et al. (1998) urban residents prefer to 

have frequent, convenient, and intimate interactions with nature. The conservationist’s desire to 
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protect nature from people also runs counter to urban residents’ desires to participate in nature, 

which includes watching wildlife, picking flowers, and collecting rocks. People engage in these 

activities to bring small pieces of nature into their lives as a way to extend their experiences with 

the natural environment (Burgess et al. 1998). 

Urban green spaces are particularly important to children, as they provide many cultural 

and social benefits that children may not experience in other urban spaces. In particular, green 

spaces provide challenging but safe environments for adventurous and imaginative play, non-

materialistic experiences, and the opportunity to learn about nature first-hand (Burgess et al. 

1998). Urban green spaces are also important to families, as they provide an environment in 

which to share quality time where parents can play with their children away from material 

distractions and allow parents to reminisce and share their childhood experiences with their 

children (Burgess et al. 1998).  

The benefits and value that nature provides to individuals translates to the broader 

population. It is crucial, therefore, that these values be considered in ecosystem valuations for 

public policy and decision-making. Unfortunately, there are no known valuation methods that 

incorporate non-use values with the traditional, less inclusive, and often-inaccurate economic 

valuations that we have become so reliant upon.  
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Perceptions and values toward urban wetlands 

 Adams, Dove, and Leedy (1984) was one of the first studies to consider public attitudes 

toward urban wetlands for stormwater control and wildlife enhancement. Their work is built on 

Beers (1973), who advocated for investigating and incorporating public preferences into urban 

stormwater facility design. Beers (1973) pointed out that even if a design is technically feasible, 

public preferences will ultimately define the success of a stormwater management program (as 

cited by Adams et al, 1984). Adams et al. (1984) found that 75% of survey participants preferred 

retention basins (permanent ponds, lakes, or wetlands) to detention basins (in-situ rain collection 

basins). 75% of the participants felt that urban water bodies increased property values and would 

be willing to pay more to live near a water body (Adams et al., 1984). Among those participants 

that lived adjacent to lakes and ponds, 97% and 75% found that the benefits of living adjacent to 

a water body outweighed the undesirable aspects, respectively (Adams et al., 1984). Among the 

benefits of living near a water body, participants identified recreation, walking, cycling, wildlife 

viewing, and general aesthetic value (Adams et al., 1984). Adams et al. (1984) clearly found that 

urban residents value urban wetlands. 

 Manuel (2003) investigated the cultural perceptions of three small urban wetlands in the 

Halifax Regional Municipality. Manuel (2003) found that the majority of survey participants felt 
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that the wetlands in their communities provide benefits, including providing green space, nature, 

and a rural atmosphere in the city; allowing opportunities for recreation close to home; and 

increased property values (Manuel, 2003). Although some participants did not identify any 

benefits associated with the wetlands, Manuel (2003) did not report any negative opinions 

toward the wetlands either. Manuel (2003) points out that the perceived ambivalence among 

some (relatively few) participants is not indicative of negativity toward or even disinterest in the 

wetlands. The ambivalence is benign; some participants simply did not have strong positive or 

negative feelings toward the wetlands. Overall, Manuel (2003) found that the wetlands 

engendered positive, perhaps passive, acceptance.  

Manuel’s (2003) study is important for urban planning and wetlands conservation 

because it demonstrates that most residents value the wetlands in their neighborhoods. 

Participants view wetlands as contributing to the overall ambiance of their communities, 

indicative of cultural values and benefits often associated with wetlands, particularly urban 

wetlands. Cultural values and benefits, including aesthetic value, recreation, education and 

research, wildlife viewing, and the intrinsic existence value of wetlands are particularly 

important to consider in the valuation of urban wetlands. Urban wetlands are often smaller, less 

diverse, and lack the attributes that would make them valuable from an economic or ecological 
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perspective. Their cultural ecosystem values, therefore, may be the most significant reason for 

conserving urban wetlands. Building on Manuel's (2003) work, this study investigates residents' 

perceptions toward suburban wetlands and draws conclusions about the cultural ecosystem 

services that suburban wetlands provide.  

CHAPTER THREE: METHODOLOGY 

Overview 

 The objectives of this study were to (1) identify the cultural ecosystem services provided 

by suburban wetlands, (2) examine how these ecosystem services are perceived and valued by 

suburban residents, and (3) explore how the cultural ecosystems and residents’ perceptions of 

them may influence suburban design and development.  

 The methodologies used in this study have been adapted from the wide diversity of 

methodologies used in assessments of cultural ecosystem services. In addressing the particular 

research questions within the context of Sherwood Park, Alberta, the methodology adopted is 

designed to provide information that relates to both the study area and as a contribution to the 

overarching issue of cultural ecosystem services. A case study typically examines a 

contemporary phenomenon it its real–life context, where the boundaries between the 

phenomenon and the context are not clearly evident (Yin, 1981). This study focused on the 



SUBURBAN WETLAND CULTURAL ECOSYSTEM SERVICES 55	  

perspectives and values of stakeholders toward a suburban wetland, and attempted to (1) 

articulate and describe how those perspectives and values are understood and (2) translate those 

perspectives and values to cultural ecosystem services. The study was composed, primarily, of 

qualitative research, which, as Berg (2004) states, examines the meanings, concepts, definitions, 

characteristics, metaphors, symbols, and descriptions of things and can include questionnaires, 

surveys, and interviews. The quantitative aspect of the study was composed of statistical 

analyses on the qualitative information collected. Berg (2004) defines quantitative research as 

being associated with counts and measures of things, and is used in statistical analysis. The study 

was composed of two main elements: a literature review and a survey of residents within the 

study area.  

Survey methodology 

The survey formed the key piece of research for this study. The survey was designed to 

elicit and summarize information on local residents’ views, perceptions, values, and use of the 

Heritage Hills wetland. This information was used to draw specific conclusions about how 

residents value the Heritage Hills wetland, the cultural ecosystem services provided by the 

Heritage Hills wetland, and more broadly, conclusions about the value of suburban wetlands. 

The information was also used to draw conclusions about the design of suburban wetlands and 
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how residents’ perceptions and values may influence the design.  

The questionnaire contained fifteen questions and examined three key elements designed 

to provide insights on the cultural ecosystem services provided by the wetland in the study area. 

The survey focused on: (1) participants’ demographic characteristics, (2) participants’ use of the 

Heritage Hills wetland, and (3) participants’ perceptions and values toward the Heritage Hills 

wetland. The questionnaire was composed of a mix of multiple choice single answer, multiple 

choice multiple answer, and Likert scale questions.   

The demographic information was used to better understand the characteristics of the 

sample and to cross reference responses to specific questions in the questionnaire. The 

demographic section included questions on gender, age, income, and questions directed at the 

participants’ attitudes towards the environment, nature, and outdoor activities.  

The next section of the questionnaire was about participants’ use of the wetland area. 

These questions were designed to gain insight on the participants’ use of the wetland area, 

including frequency of visits and the types of activities that participants engage in at the wetland. 

This section also included questions on participants’ reasons for visiting the wetland and the 

feelings they experience when they are at the wetland. The final question in this section of the 

questionnaire asked participants to comment on how influential the presence of the wetland was 
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in their decision to live in their neighborhood.   

The final section of the questionnaire asked questions about participants’ perspectives on 

wetland alteration, preservation, maintenance, and design. It also included a question about 

participants’ opinions about various specific cultural ecosystem services and whether they are 

provided by suburban wetlands. 

A purposive sample of households was selected to participate in the survey based on their 

approximate linear distance from the Heritage Hills wetland. A purposive sample was selected to 

elicit the most informed and accurate responses to the questionnaire (Fink, 2006). Aside from the 

demographic questions, the questions were directly related to the Heritage Hills wetland. 

Therefore, a sample defined by its proximity to the Heritage Hills wetland was considered 

appropriate. Households within approximately 300 m of the border of the wetland were invited 

to participate in the survey, as these homes have reasonable access to the wetand. As Manuel 

(2003) suggests, households with reasonable opportunities for direct and frequent contact with 

the wetland were selected, as they most accurately reflect the population most influenced and 

affected by the presence of the Heritage Hills wetland.  

While the purposive sampling technique was effective in obtaining a high response rate 

(40.89%), there are limitations with the sample. For example, the population sampled is 
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relatively affluent, with approximately 75% reporting an income greater than $100,000 per year. 

The questionnaire did not address participants’ ethnic background. An understanding of cultural 

differences within the sample may have been beneficial to better understand or draw conclusions 

about differences in responses. As a resident within the study area, I may have influenced other 

residents’ decision to participate in the study or the honesty of their responses. However, I am 

acquainted with a very small number of the population sampled and the survey was completely 

voluntary and anonymous, so this was likely not a statistically significant factor.         

The survey was pilot tested for clarity and relevance with four individuals: the study 

supervisor; two co-workers with experience in environmental data gathering and public 

engagement; and one resident in the study area. Three successive iterations of the survey were 

tested, and the third was accepted. The questionnaire was designed to be completed in five 

minutes or less to maximize the response rate (Fink, 2006).  

Survey packages, which included a letter of invitation to participate in the survey, a paper 

copy of the questionnaire, and a self-addressed, stamped envelope with which to return the 

completed questionnaire, were delivered to 785 homes in the study area. The questionnaire was 

also made available online, using www.surveymonkey.org, and the URL was provided in the 

invitation letter. The paper copies of the questionnaire were printed from the online version so all 
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participants were presented with identical versions of the questionnaire.  

Data analysis 

Comparative data analyses were conducted using the data analysis functions in 

www.surveymonkey.org and statistical analyses were conducted manually. The responses from 

the completed paper questionnaires were manually entered into www.surveymonkey.org and the 

data was filtered according to questions and responses. Descriptive statistical data analyses, 

including frequency distributions and median Likert scores, and comparisons across groups using 

cross tabulations were conducted.  

CHAPTER FOUR: RESULTS 

The survey formed the key piece of research for this study. The survey was designed to 

elicit and summarize information on residents’ views, perceptions, and use of the Heritage Hills 

Wetland. Of the 785 questionnaires delivered, 321 questionnaires were completed and returned; 

301 were completed using the paper version and mailed back and 20 were completed using the 

online version. The response rate was 40.89%. 

Study area demographics  

60.25% of the participants were female, while 39.75% were male. The mean age of the 

sample was 45.6 years old; 40.75% of the participants were between 35 and 49, 34.17% were 50 
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to 64, 18.5% were 65 or older, 5.33% were 25 to 34, and 1.25% were 18 to 24.  

57.78% of the participants had no children, 25.71% had children aged 5 to 12, 20% had 

children 13 to 18, and 11.75% had children 0 to 4 years old.  

The mean household income was $120,550. 30.7% of the participants reported an 

average household income of $100,000 to $149,000, 23.19% reported incomes of $150,000 to 

$200,000 and $200,000 or greater, 19.93% reported an income of $50,000 to $99,999, and 3.62% 

reported an income of $0 to $49,999. The sample is relatively affluent compared to Alberta and 

Canada, which reported median household incomes of $85,380 and $69,860, respectively, in 

2010 (Statistics Canada, 2012). 

Participants were asked to respond to the following statements: “Our household does 

things to help the environment”, “Our household is interested in nature”, and “Our household 

participates in outdoor activities”. These questions were intended to provide information on the 

sample’s predispositions and attitudes toward the environment, nature, and the outdoors. The 

sample perceives itself as involved in helping the environment, interested in nature, and 

participates in outdoor activities. The results are summarized in the following table.  
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Table 1  

Residents’ involvement with the environment, nature, and the outdoors 

 

 

Responses related to wetland use 

 48.10% of participants visit the wetland more than once a week, 24.37% visit once a 

week, 17.09% visit once a month, 10.13% visit once or twice a year, and 0.32% never visits the 

wetland. Nearly 75% of participants visit the wetland once a week or more; the wetland is clearly 

an important part of their lives and an important part of their neighborhoods.   

 The participants were presented with a list of activities and asked to report on how many 

of them they engage in at the wetland; the results are summarized in Table 2. In addition to these 

Statement Strongly 
agree (5) 

Somewhat 
agree (4) 

Unsure 
(3) 

Somewhat 
disagree (2) 

Strongly 
disagree (1) 

Likert 
Median 

Our household does 
things to help the 
environment. 

54.83% 
(176) 

43.30% 
(139) 

1.25% 
(4) 

0.62% 
(2) 

0% 
(0) 

4.59 

Our household is 
interested in nature. 

69.28% 
(221) 

29.78% 
(95) 

0.31% 
(1) 

0.63% 
(2) 

 

0% 
(0) 

4.69 

Our household 
participates in 
outdoor activities. 

57.23% 
(182) 

38.99% 
(124) 

0.31% 
(1) 

3.14% 
(10) 

0.31% 
(1) 

4.57 
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activities, participants identified a number of other activities, including bird watching, using the 

trail system as a travel corridor, canoeing, and dog-walking. The most prevalent use is for 

exercise, with participants engaging in walking, jogging, and cycling. Viewing wildlife and 

photography are also popular activities.  

Table 2 

 Activities residents engage in at the Heritage Hills wetland 

Activity Responses 
Walking 98.43% (313) 
Viewing wildlife 77.99% (248) 
Cycling 47.17% (150) 
Photography 30.50% (97) 
Jogging 25.47% (81) 
Skating 9.75% (31) 
Picking berries 3.77% (12) 
Snowshoeing 0.94% (3) 
Other 10.69% (34) 

   

The participants were presented with a list of reasons for visiting the wetland and were 

asked to indicate which ones were applicable to them. Exercise was the most common reason for 

visiting the wetland, but there were a number of other reasons, including relaxation, stress relief, 

for peace and quiet, and to reflect and think. Connecting with nature and sharing nature with 

children were also popular reasons for visiting the wetland. One respondent reported that their 
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main reason for visiting the wetland was to share time with their spouse. The wetland provides a 

space for people to exercise, escape from stress, and share time with family. Table 3 shows a 

summary of reason participants visit the wetland. 

Table 3 

Residents' reasons for visiting the Heritage Hills wetland 

Reason for visiting Responses 
To exercise 86.83% (277) 
To relax 74.92% (239 
To connect with nature 70.22% (224) 
For peace and quiet 55.17% (176) 
For stress relief 51.72% (165) 
To share nature with children 45.45% (145) 
To reflect and think 37.30% (119) 
To get away from the city 21.00% (67) 
Other 10.03% (32) 

   

The participants were presented with a list of feelings and moods and were asked to 

report on which ones they experience when they visit the Heritage Hills wetland. One respondent 

wrote that visiting the Heritage Hills wetland makes them feel thankful and happy simply to have 

a wetland to visit. The most common feelings participants associated with were relaxed, 

connected to nature, and peaceful. A summary of the feelings participants reported experiencing 

is presented in Table 4. 
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Table 4 

Feelings residents experience at the Heritage Hills wetland 

Feelings experienced Responses 
Relaxed 86.03% (271) 
Connected to nature 74.92% (236) 
Peaceful 71.43% (225) 
Invigorated 28.89% (91) 
Nostalgic 21.90% (69) 
Other 6.98% (22) 

 
 
 

Responses related to perceptions and values of suburban wetlands 

 Participants were asked how influential the Heritage Hills wetland was in their decision 

to live in their neighborhood. The wetland was the main reason for neighborhood choice for 

17.81% of participants; it was a contributing factor for 33.75%; it was a nice bonus for 37.50%; 

it was not a factor for 10.94%; and 0% of participants regret living near the wetland. 34.44% of 

participants live in homes that border the Heritage Hills wetland, while 66.56% do not border the 

wetland. 

 Participants were asked about the most important design features of the Heritage Hills 

wetland. The results were mostly reflective of the activities that people engage in at the wetland; 

walkers, joggers, and cyclists need walking trails and boardwalks, and bird watchers need 
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viewing platforms and benches. However, there was also a strong preference for natural 

vegetation, the wetland’s connection to a natural stream, and interpretative placards, suggesting 

that the naturalized aspect of the wetland is important and that people like learning about 

wetlands. The results are summarized in Table 5. 

Table 5 

Relative importance of the Heritage Hills wetland design features 

Design feature Responses 
Walking trails 98.11% (311) 
Natural vegetation 76.66% (243) 
Viewing platforms 71.92% (228) 
Boardwalks 62.15% (197) 
Connection to a natural stream 44.79% (142) 
Interpretive placards  43.53% (138) 
Benches 42.27% (134) 
Other 3.47% (11) 

  

 Participants were asked to state their level of agreement with a number of statements 

about attitudes and perceptions toward suburban wetlands, with reference to the Heritage Hills 

wetland. In general, there was strong support for wild areas, wildlife, and suburban wetlands. 

Suburban wetlands are viewed as safe, aesthetically attractive areas that increase property values. 

There was support for preserving wetlands from development and letting them remain as wild 
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areas. A summary of the attitudes and perceptions toward suburban wetlands is presented in 

Table 6. 

Table 6 

Residents' attitudes and perceptions toward suburban wetlands 

Statement Strongly 
agree (5) 

Somewhat 
agree (4) 

Unsure 
(3) 

Somewhat 
disagree (2) 

Strongly 
disagree (1) 

Likert 
Median 

Suburbs need wild 
areas like wetlands 

77.67% 
(247) 

20.44% 
(65) 

0.94% 
(3) 

0.94% 
(3) 

0% 
(0) 

4.78 

Wildlife adds to 
suburban living 

79.25% 
(252) 

17.92% 
(57) 

1.26% 
(4) 

0.94% 
(3) 

0.63% 
(2) 

4.79 

Suburban wetlands 
are an eyesore and 
lower property 
values 

0% 
(0) 

0.96% 
(3) 

2.24% 
(7) 

11.82% 
(37) 

84.98% 
(266) 

1.35 

Suburban wetlands 
are unsafe 

0.32% 
(1) 

3.83% 
(12) 

6.39% 
(20) 

20.77% 
(65) 

51.12% 
(160) 

1.19 

Suburban wetlands 
should be mowed, 
raked, sprayed, etc. 

1.60% 
(5) 

9.58% 
(30) 

17.25% 
(54) 

20.45% 
(64) 

51.12% 
(160) 

1.01 

Natural wetlands are 
attractive and add to 
suburban 
neighborhoods 

78.48% 
(248) 

17.72% 
(56) 

2.53% 
(8) 

0.95% 
(3) 

0.32% 
(1) 

4.78 

Wetlands should be 
filled in and 
developed 

0.64% 
(2) 

0% 
(0) 

0.64% 
(2) 

4.49% 
(14) 

94.23% 
(294) 

1.44 

Suburban wetlands 
increase property 
values 

53.94% 
(171) 

27.13% 
(86) 

17.35% 
(55) 

1.26% 
(4) 

0.32% 
(1) 

4.54 
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  Participants were asked to state their level of agreement with a number of statements 

about specific cultural ecosystem services related to suburban wetlands, with reference to the 

Heritage Hills wetland. While the sample likely has little familiarity with the concept of 

ecosystem services, particularly cultural ecosystem services, these statements were presented to 

gauge participants’ core values about the Heritage Hills wetland. Individuals’ and cultures’ core 

values and feelings ultimately determine what cultural ecosystem services are, and how they are 

perceived. There is strong support for suburban wetlands as aesthetically pleasing venues for 

recreation. There is also strong support for suburban wetlands’ existence value. To a lesser 

extent, suburban wetlands provide intellectual and spiritual stimulation, and remind participants 

of their culture. The general trend is supportive of all five of the statements, suggesting that the 

Heritage Hills wetland provide a variety of cultural ecosystems, which are all recognized and 

appreciated by the survey participants. The results are summarized in Table 7. 

Table 7 

Residents' views on the cultural ecosystem services provided by suburban wetlands 

Statement Strongly 
agree (5) 

Somewhat 
agree (4) 

Unsure 
(3) 

Somewhat 
disagree (2) 

Strongly 
disagree (1) 

Likert 
Median 

Suburban wetlands 
provide intellectual 
stimulation 

37.85% 
(120) 

42.27% 
(134) 

17.35% 
(55) 

2.21% 
(7) 

0.32% 
(1) 

3.80 
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Suburban wetlands 
provide spiritual 
inspiration 

43.67% 
(138) 

36.08% 
(114) 

17.72% 
(56) 

2.22% 
(7) 

0.32% 
(1) 

3.80 

Suburban wetlands 
provide recreational 
opportunities 

62.78% 
(199) 

31.68% 
(101) 

2.21% 
(7) 

1.89% 
(6) 

1.26% 
(4) 

4.63 

Suburban wetlands 
remind us of our 
culture 

26.84% 
(84) 

33.87% 
(106) 

27.48% 
(86) 

9.58% 
(30) 

2.24% 
(7) 

3.61 

Suburban wetlands 
aesthetically 
pleasing 

68.45% 
(217) 

26.81% 
(85) 

3.47% 
(11) 

1.26% 
(4) 

0% 
(0) 

4.68 

Suburban wetlands 
are valuable simply 
because they exist 

70.16% 
(221) 

22.22% 
(70) 

6.03% 
(19) 

1.27% 
(4) 

0.32% 
(1) 

4.70 

 

CHAPTER FIVE: ANALYSIS OF SURVEY RESULTS 

 This study focused on three specific research objectives: (1) the identification of the 

cultural ecosystem services provided by suburban wetlands, (2) how these ecosystem services 

are perceived and valued by residents, and (3) the design and development opportunities 

provided by the preservation or enhancement of these cultural ecosystem services through the 

enhancement or preservation of biophysical ecosystem services. 

 The study was completed using a mixed methods approach. A literature review of a 

number of topic areas was conducted, including ecosystem services in general and, more 
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specifically, cultural ecosystem services; ecosystem services in urban areas and wetlands; the 

role of ecosystem services in environmental conservation, preservation, and development; 

ecosystem services valuation techniques; and the concept of “value” within the context of 

cultural ecosystem services. The focus of the research was a survey of residents’ perceptions, 

understanding, and values toward the Heritage Hills wetland.   

Research question 1 

 Ecosystem services are a relatively new and unfamiliar concept, particularly among 

people not associated with environmental or economic disciplines. To address this research 

objective, participants were asked questions about their perceptions and values toward the 

Heritage Hills wetland and, based on the responses, conclusions were drawn about the cultural 

ecosystem services. 

 Survey participants identified a number of cultural ecosystem services, the most 

prominent of which was the existence value of suburban wetlands. Participants strongly agreed 

(median Likert score of 4.70) that suburban wetlands are valuable simply because they exist. 

Suburban wetlands are also considered aesthetically pleasing, and had a median Likert score of 

4.68. The recreational opportunities afforded by suburban wetlands are important as well, with a 

median Likert score of 4.63. The survey also revealed the importance of the wetland’s spiritual 
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and intellectual cultural ecosystem services, both of which had median Likert scores of 3.80.   

 Based on the survey responses, a number of conclusions about the cultural ecosystem 

services provided by suburban wetlands can be made. For example, survey participants reported 

that they engage in active recreational pursuits such as walking, jogging, cycling, and, to a lesser 

degree, skating. 86.83% of survey participants identified exercise as a reason for visiting the 

wetland. Passive recreational cultural ecosystem services were also identified, with wildlife 

viewing and photography reported by 77.99% and 30.50% of participants, respectively. 

 The wetland also provides spiritual ecosystem services. Survey participants reported that 

they use the wetland as a venue for relaxation (74.92%), to connect with nature (70.22%), for 

peace and quiet (55.17%), for stress relief (51.72%), and to reflect and think (37.30%). The 

educational ecosystem services provided by the wetland were also important but to a lesser 

extent, with 45.45% of participants listing sharing nature with children as a reason to visit the 

wetland.      

Research question 2 

 The results of the survey demonstrated that the participants have a deep connection to the 

Heritage Hills wetland, and they use the wetland for a diverse range of activities. Participants 

agreed that the wetland provides recreational, aesthetic, inspirational, and intellectual ecosystem 
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services, and that the wetland has non-use existence value as well.  

 A key to understanding how residents perceive the wetland is how they feel toward the 

wetland. To address this question, participants were asked about the feelings they experience 

when they visit the wetland. Participants reported feeling relaxed (86.03%), peaceful (71.43%), 

and nostalgic (21.90%) when they visit the wetland, all of which are closely tied to the spiritual 

cultural ecosystem services the wetland provides. The feelings of nostalgia are indicative of the 

wetland’s ability to remind the residents of the past, perhaps of their childhood, when the 

outdoors played a bigger role in peoples’ lives. It also indicates that connecting with nature is 

important to people and that pockets of nature in the suburbs have value that supersedes 

economic value. 74.92% of survey participants reported a feeling of connectedness to nature 

when they visit the wetland. 

To better understand how different groups of people may perceive and value the wetland, 

the hypothesis that house proximity to the wetland affects peoples’ perceptions of the wetland 

(and its cultural ecosystem services) was conducted.  

As stated previously, 34.44% of the sample live in homes that border the Heritage Hills 

wetland (the border group), while 66.56% do not border the wetland (the non-border group). The 

responses to statements about the cultural ecosystem services provided by suburban wetlands 
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were compared between the border group and the non-border group.  

There appears to be no statistical significance to the differences in perceptions of the 

cultural ecosystem services provided by suburban wetlands between the border group and the 

non-border group. The median Likert scores to statements about the cultural ecosystem services 

provided by suburban wetlands were used for this comparison. A Chi-squared test yielded C2(5, 

N = 10) = 0.06, p = 0.99. A t-test yielded t(9) = 0.0550, p = 0.9574. The difference between the 

groups is not statistically significant. The results of the comparison are summarized in Table 8.  

Table 8  

Differences in perceptions toward suburban wetlands between residents that border and do not 
border wetland 
Statement Border Group Non-border Group 
 Likert median Likert median 
Suburban wetlands can provide intellectual stimulation 3.78 3.81 
Suburban wetlands can provide spiritual inspiration 3.86 3.80 
Suburban wetlands can provide recreational opportunities 4.70 4.60 
Suburban wetlands remind us of our culture 3.71 3.56 
Suburban wetlands are aesthetically pleasing 4.82 4.62 
Suburban wetlands are valuable simply because they exist 4.78 4.76 
Mean 4.28 4.19 
Chi-square X2(5, N = 10) = 0.99, p = 0.05 
T Test t(9) = 0.06, p = 0.9574  
 

 The comparative analysis can be viewed from two similar yet distinct perspectives. First, 

the result of this analysis suggests living in a home that borders the wetland does not cause 
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differences in perceptions of the wetland. Second, the results suggest that peoples’ perceptions 

about the wetland did not significantly influence their housing choice. The data suggests that the 

major difference between the border group and non-border group is average household income. 

The highest percentage of the border group (29.55%) earns $200,000 or more, while the highest 

percentage of the non-border group (34.59%) earns $100,000 – $149,999.  

Participants were asked how influential the wetland was in their decision to choose their 

neighborhood. Among those participants that claimed it was the main reason, 82.14% chose 

homes that border the wetland. Among those for whom the wetland was not a factor, only 8.57% 

chose homes that border the wetland.  

These analyses suggest some interesting trends. First, higher income earners live in the 

houses that border the wetland, and houses that border the wetland are likely more expensive. 

Second, people who felt that the wetland was important in their housing choice were willing to 

pay more to live in a home that borders it. These two points suggest that there is demand to 

border the wetland, and that people will pay more money to border the wetland. It does not, 

however, suggest any differences in peoples’ perceptions or values toward the cultural ecosystem 

services provided by the wetland, regardless of income or whether they border it or not. The data 

shows that the sample shares similar values and perceptions of the Heritage Hills wetland.  
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Research question 3  

 Suburban development will continue, despite its effects on natural areas like wetlands. 

However, there are opportunities to preserve or maximize the cultural ecosystem services 

provided by suburban wetlands. Understanding the cultural ecosystem services and how they are 

valued is crucial to preserving them through suburban design.  

 Survey participants indicated their preferred design features of the Heritage Hills. The 

overwhelming majority (98.11%) of participants consider walking trails to be an important 

design feature, which is linked to the prevalence of recreational activities such as walking, 

jogging, and cycling. Boardwalks, which are also linked to recreational activities, are also 

considered important (62.15%). One survey participant indicated that the wetland is an important 

travel corridor, another indication of the importance and use of trails in suburban wetland design. 

 Natural vegetation (76.66%), and the connection to a natural stream (44.79%) are also 

considered important design features of the wetland. Survey participants indicated a strong 

preference for the natural aspects of the Heritage Hills wetland, and the importance of natural 

vegetation and the preservation of the existing stream are further evidence of this.  

The natural elements of the wetland are important to residents because of their existence 

values, as well as for the educational opportunities they provide. Viewing platforms and 
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interpretive placards were identified as important design elements, with 71.92% and 43.53% of 

participants expressing support for them, respectively.   

The survey revealed a strong preference for incorporating natural areas like wetlands in 

suburban design. There was a median Likert score of 4.78 for the statement “Suburbs need wild 

areas like wetlands”, and median Likert score of just 1.44 for the statement “Wetlands should be 

filled in and developed”. Further support was expressed in the following statements and their 

median Likert scores. “Wildlife adds to suburban living” (4.79). “Natural wetlands are attractive 

and add to suburban living” (4.78). “Suburban wetlands should be mowed, raked, sprayed, etc” 

(1.01). “Suburban wetlands increase property values” (4.54) and “Suburban wetlands are an 

eyesore and lower property values (1.35).  

There is clearly strong support for natural wetlands in suburban developments, and a 

preference for maintaining the natural aspects as much as possible, as indicated by the desire to 

incorporate the existing natural elements. There is also a strong desire among residents to 

immerse themselves physically and spiritually in the wetlands. Design features like walking 

trails and viewing platforms allow users to walk through the wetland and enjoy the wildlife, 

natural vegetation, and quiet, relaxing atmosphere. Natural vegetation, natural streams, and 

minimal landscaping allow the residents to appreciate the wetland’s wildness and connect with 
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nature. Interpretive placards and viewing platforms perform educational functions and let 

residents share nature with children. 

Perhaps the most compelling show of support for incorporating wetlands into suburban 

development came from the 40.89% response rate for the survey. 321 people took the time and 

effort to fill out and return the questionnaire. Perhaps the high response rate is an indication of 

sample or survey bias, but the overwhelming majority of survey participants expressed support 

for the wetland and the cultural ecosystem services it provides. One survey participant wrote a 

particularly compelling narrative, describing their experiences with and feelings toward the 

Heritage Hills wetland: 

“I grew up in Sherwood Park and my school bus would drive down 
Clover Bar Road. I loved the wetlands, especially when the sun was 
rising, and the water was glistening. I wanted to live in this location since 
I was a child. My dream/goal was to live beside the water I saw from my 
school bus window. I was fortunate enough to realize that dream as an 
adult and share the beauty of the area with my children…living in 
harmony with the natural environment and preserving natural habitat and 
ecosystems.”          

       

CHAPTER SIX: SUMMARY AND POTENTIAL OUTCOMES 

 This case study of the Heritage Hills wetland in Sherwood Park, Alberta has produced a 

number of key findings that reinforce the growing perception of the value of cultural ecosystem 
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services provided by suburban wetlands. Specifically, this study has reinforced the fact that 

suburban wetlands have implicit existence value; they are aesthetically pleasing; they provide 

recreational, spiritual, and intellectual opportunities. Sherwood Park residents visit the wetland 

frequently and engage in a number of diverse activities. They have strong feelings and ties to the 

wetland, and they view the wetland as a venue for relaxation, stress relief, and connecting with 

nature. The residents have a strong preference for the natural wetland elements that have been 

incorporated into their neighborhood.  

 Clearly, the community values the cultural ecosystem services that were outlined in 

Chapter One. There is a strong recognition of the importance of the economic, social, and 

ecological benefits realized by incorporating natural wetlands into suburbs. This recognition will 

result in more sustainable neighborhoods and neighborhoods. Consequently, there is value to 

incorporating this growing awareness into community planning and suburban developments. The 

following are recommendations to urban planners and developers, particularly at the municipal 

level, which arise from this study.  

Recommendations 

 Recommendation 1:  Municipalities should consider cultural and biophysical ecosystem 

services along with economic valuations when making decisions about suburban developments 
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that affect wetlands and other natural areas. The data shows that suburban wetlands provide 

cultural and economic benefits, and can be considered from both of these perspectives when we 

attempt to place a value on them. Economic, ecological, and existence values are important 

factors in how suburban wetlands and the cultural ecosystem services they provide are perceived 

and valued. Unfortunately, current valuation methods do not incorporate existence and cultural 

values with ecological and economic values. Traditional economic valuation methods, such as 

contingent valuation and willingness to pay/willingness to accept are insufficient because non-

use values are not commodities.  

 Recommendation 2:  Municipalities should adopt policies that support the preservation of 

wetlands and other areas and allow only the minimum amount of ecosystem disturbance. Many 

municipalities, including Strathcona County, have adopted “no net loss” policies around 

wetlands. Simply put, no net loss policies allow wetlands to be substantially disturbed and 

degraded as long as the proponent can either construct or preserve another wetland of similar 

value or purchase offset credits toward the preservation of a natural wetland or creation of an 

artificial wetland. While no net loss policies support the preservation or creation of wetlands, the 

survey results show that suburban residents prefer the preservation of natural wetland elements. 

Wetlands usually need to be altered somewhat for suburban development, but wherever possible, 
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municipalities should ensure that natural wetlands remain as intact and unaltered as is practical 

while meeting the social and economic requirements of development. 
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APPENDIX A - Survey invitation letter 

 Royal Roads University Heritage Hills Wetland Survey 
 
To Whom It May Concern: 
 
My name is Alex Bonokoski and I am researching the relationships between people and 
suburban wetlands as part of my studies toward a Master’s Degree in Environment and 
Management at Royal Roads University. I am investigating local residents’ views, perceptions, 
and use of the Heritage Hills Wetland. The project will help to inform decision-making by urban 
planners and developers regarding the disturbance, alteration, and preservation of wetlands.   

 
The enclosed questionnaire is a key part of my research project and I would like to invite you to 
participate in the project by completing the questionnaire. The questionnaire can also be accessed 
online at https://www.surveymonkey.com/s/heritagehillswetland. If you choose to complete the 
enclosed survey, please return it to me using the envelope provided. The survey will be open 
until July 30, 2013.  
 
The questionnaire will take approximately ten minutes to complete and all responses will be 
completely anonymous – at no time will your identity be known or associated with any responses 
or comments. If you choose to complete the online survey, your privacy will be respected and no 
personal information about you will be collected. The information collected online will be stored 
on servers owned by surveymonkey.org.  

 
The information you provide will be analyzed and summarized, in anonymous format, in the 
body of the final report. At no time will any specific comments be attributed to any individual. 
All documentation will be kept strictly confidential, and will be destroyed upon completion of 
the project. . Dr. Chris Ling, Faculty Head of the School of Environment and Sustainability at 
Royal Roads University, can establish my credentials with Royal Roads University. 
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Upon completion, my research will be published and archived by Royal Roads University and 
Library and Archives Canada.  
 
Your completion of this survey will constitute your informed consent. Please feel free to contact 
me to discuss the questionnaire or my research.   
 
Thank you, 
 
Alex Bonokoski, Master of Arts Candidate 
Royal Roads University 
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APPENDIX B - Questionnaire
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