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ABSTRACT 

There is widespread concern amongst economists and non-economists alike about the 

state of our natural resources endowment both in the local environment (in this case, 

Canada) and in the global environment. The imperative to manage these resources 

such as to optimise the benefits thereof has created the need for an effective method 

for cost and benefit comparisons. Since some of these resources are non-market goods, 

economists are faced with the unique challenge of ascribing full value to them. 

Contingent valuation emerged as a viable valuation option in situations in which 

market failure prevails. 

With the advent of contingent valuation, however, comes a barrage of issues 

regarding its reliability as a tool for economic valuation. This debate became more 

intense as the CV process was deployed as a valuation authority in litigations and 

situations involving compensation awards. Subsequently, there was a clear recognition 

amongst proponents and antagonists alike that further research is needed in order to 

tighten some of the loose ends creating this controversy. The ability to effectively 

achieve this end requires that rigorous studies aimed at further understanding the 

intricacies of the CV process be carried out, with the objective to further understand its 

workings and ultimately perfect it as a universally acceptable tool. However, the 

ability to conduct as many CV studies as is necessary is limited by logistics and cost 

constraints, since the CV process is high on these requirements. 

This study sets out to demonstrate the feasibility of running an internet-based 

survey as an alternative technique for deploying a contingent valuation study. In order 

to achieve this, a web-based contingent valuation survey was designed, developed and 
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implemented, prompting respondents for their willingness to pay (WTP) for a 

hypothetical project designed to protect a designated natural resource area in 

Saskatchewan, the Cumberland Marshes. The survey also obtained information on 

respondents' socio-economic characteristics, as well as their knowledge of and 

attitudes towards nature and environmental issues. Using information so obtained, the 

WTP for the conservation of the Cumberland Marshes was estimated and also, the 

socio-economic factors that influence respondents' decisions one way or the other 

were determined. 

Based on a predefined index of greenness, 29% of all respondents were 

categorized as green. Also, using a similar index for nature-related activeness, 34% of 

the respondents professed themselves as active. Results show that the survey sample is 

more active than both the Saskatchewan and Canadian samples in a similar 

Environment Canada survey, perhaps due to the relative "youthfulness" of our sample 

(average age is 25 years as compared with 39 and 37 for Saskatchewan and Canada 

respectively). The mean WTP stood at $62.4 per annum for an extended period of 25 

years. Both the mode and median were $20 respectively, with the mode reoccurring 38 

out of 196 times (19%). "Income" is the variable with the highest influence on 

respondents' WTP decisions i.e. the more income an individual earns, the more she is 

WTP for the conservation of the Cumberland Marshes. 

Another noteworthy and unique outcome is the observed negative correlation 

between "miles" (as the geographic distance between respondents' residence and the 

Cumberland Marshes was defined) and WTP. This implies that in general, the further 
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away a respondent lives from the Cumberland Marshes, the less value she is likely to 

assign to it. 

Respondents' expressed WTP estimates lead us to conclude that a high 

premium is placed on programs designed to preserve natural resources areas in 

Saskatchewan. Based on these estimates, the capitalized value of the Cumberland 

Marshes over a 25-year period stands between $87 and $270 million. 
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CHAPTER ONE 

Introduction 

1.1 Background 

In Canada, and, indeed, the world over, there is growing concern about the state of our 

natural (resource) endowment with special emphasis on a decline in quality that may 

have resulted from human activities. The desire to create improved methods to 

efficiently manage these resources in ways that would justify costs (including 

opportunity costs) thereof has created crossroads, whereby an effective means of 

balancing costs and benefits has become not only essential, but critical. Before this 

balance can be attained, however, proponents of "greener" policy measures and 

antagonists alike must, as a primary end, cross the peculiar hurdle of ascribing full 

value to these natural resources. 

Value, in economic parlance, as in many other disciplines, is measured in 

monetary terms. This "monetary value" or "price" as it is often called, is derived 

through the interplay of the fundamental forces of demand and supply in a market 

situation. The value, therefore, of any economic good or service, can be defined as that 

price at which the forces of market demand and supply are at equilibrium. 

There is a general acknowledgement, however, among economists, of the 

myths surrounding the efficacy of this "convenient" notion that the market solves all 
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problems. These myths could be summarized as: the myth of the universality of the 

market, the myth of market solutions and the myth of market prices (Fullerton and 

Stavins, 1998, 1-8). 

The ability to effectively estimate credible economic values for environmental 

resources is therefore complicated by two popular, interacting notions: (1) these 

resources are not traded in markets, leaving no opportunity for direct observation of 

actual transactions from which behavioural patterns and preferences could be deduced, 

and (2) the satisfaction or utility that consumers derive from these goods transcend 

direct active use to a variety of what has come to be known as non-use values, which I 

have collectively termed passive use values in this thesis. One could therefore infer 

from this argument that the economists' traditional framework for validation used to 

analyse and measure market behaviour must be rethought, and, perhaps, revised to suit 

current realities. (Bjornstad and Kahn, 1996, 5-11). 

Conting~nt valuation evolved out of the need to fill the gaps created by the 

market's failure in its ability to effectively generate reliable prices for environmental 

goods. Economists do not necessarily believe that the market solves all problems; non

market valuation becomes an option where market failures lead to social inefficiency. 

Typically, economists proffer market solutions to identified market problems because 

of its inherent efficiency. Within the context of environmental economics, however, 

market-oriented responses are not a universal remedy (Fullerton and Stavins, 1998, 8). 

Economists therefore resort to non-market valuation techniques to solve this problem, 

and of the various methodologies employed, the Contingent Valuation Method (CVM) 
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is prominent. CVM Is often referred to as an "expressed preference" valuation 

technique. 

The Contingent Valuation Method involves the use of sample surveys 

(questionnaires) to elicit the Willingness of respondents to pay [(WTP) or their 

Willingness to Accept (WTA)] compensation for (the loss of) an environmental good 

and/or service, often depicted as a hypothetical project or program. The "contingent" 

in the method's name originated from the fact that respondents' expressed WTP 

values are contingent upon the constructed or simulated market portrayed in the 

survey (Portney, 1997, 253). 

In 1967, Krutilla raised the possibility of what is known as the Existence Value. 

"In the case of existence value, we conceived of individuals valuing an environment 

regardless of the fact that they feel certain they will never demand in situ1 the services 

it provides." (Krutila, 1975, 124). Existence Value is the value that individuals may 

attach to the mere knowledge that rare and diverse species, unique natural 

environment or other "goods" exists, even if these individuals do not contemplate ever 

making active use of these "goods". Davis (1963) was the first to apply the CVM 

approach when he used it to estimate the demand for outdoor recreation in the U.S. 

(Roessler and McDaniels, 1994, 20). Though the objective of the CVM analysis 

transcends financial considerations, the use of money as a unit of measurement is 

necessitated by the absence of a more convenient unit. 

The link between welfare economics and the Contingent Valuation Method is 

quite direct: CVM offers the potential to tease out the willingness to pay distribution 

1 "Situated naturally" means: in its natural or original place. 
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for a population of economic agents for a proposed change in a good. If properly 

executed, CVM is a useful tool for benefit-cost analysis. CVM can also be used for 

other purposes where knowledge of the willingness-to-pay distribution and its 

relationship to other variables, e.g., income and geographic location, is of interest 

(Carson and Flores, 2000, 2-3). 

The Contingent Valuation debate was intensified in the United States by 

various legislations and the unfortunate incidence of the Exxon Valdez oil spill in 

Alaska (March, 1989). Subsequent to the oil spill, the CVM approach transitioned 

from an issue of intellectual debate in academic circles to a tool for awarding 

compensation in cases of environmental damage litigations. This transition led to the 

imposition of stricter standards by the Department of Commerce, acting through the 

National Oceanic and Atmospheric Administration (NOAA)2
• This, in turn, spurred 

intensified research into the area and widespread application of the CVM tools in real 

life situations. 

The advent, within a relatively short period, of CVM as an ubiquitous value-

elicitation approach in situations involving difficult and often controversial issues, was 

accompanied by a burgeoning body of criticism aimed at questioning the validity of 

value estimates derived using the method. Though there is a consensus on both sides 

of the debate on the immense benefits that could accrue from the ability to validate 

In 1992, the George Bush (Snr.) Administration's General Counsel for the National Oceanic and 
Atmospheric Administration (NOAA), Thomas Campbell, appointed a distinguished panel of social 
scientists to conduct a rigorous evaluation of the validity of CV measures of non-use value. Though the 
evaluation was conducted within the specific context of the assessment of natural resource damages due 
to releases of hazardous substances or oil into the enviromnent, it has general applicability to the use of 
CV. The Panel (chaired by two Nobel laureates, Kenneth Arrow and Robert Solow) provided an 
extensive set of guidelines for CV survey construction, administration, and analysis. (See Carson, 1996, 
1-4) 
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measures of these values especially regarding our ability to manage environmental 

resources efficiently, there seems to be no consensus on how to accomplish this task. 

This has led to an exacerbation of the wedge between the proponents of CVM and its 

critics. (Bjornstad and Kahn, 1996, 3) 

Most contingent valuation studies often conclude by calling for more research 

into the very many facets of the methodology to engender further understanding of the 

principles and techniques that would ultimately strengthen the process. It is also 

generally contended that the more CV results there are out there, the easier it becomes 

for researchers to secure secondary data required as input for their calibrations. CV 

studies, however, are very costly, leaving researchers to devise ingenious means to 

reduce analytical costs without necessarily undermining the quality of their results. 

In recent time, the Internet has evolved as a convenient media for 

implementing survey-based researches. CV studies have not been left out. Some 

examples of internet-enabled CV studies include the Global Policy Survey (Cameron, 

2000) funded by the National Science Foundation (US) through a grant to the 

University of California, Los Angeles. According to Berrens et al (2000, 1) in their 

paper delivered at the International Institute of Fisheries Economics and Trade (IIFET) 

2000 Proceedings " ... one barrier to faster progress in resolving (fundamental 

methodological issues remaining in CVM) is the high cost of administering CV 

surveys through person-to-person, mail, or telephone interviews, which hinders the use 

of alternative CV instruments within a single study to determine which instruments are 

more reliable." In their study, Berrens et al (2000) used the Internet to address several 

methodological issues. The specific context is an examination of household 
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willingness to pay for ratification of the Kyoto Protocol on global climate change, 

using a national advisory referendum format. 

Against this backdrop, it becomes clear that the ability to establish the on-line 

survey instrument as a universally acceptable mode for administering CVM studies 

will go a long way in reducing the implementation costs of CV studies in general and, 

specifically, the cost of administering studies requiring a multi-dimensional delivery 

approach. Having adopted Contingent Valuation as the broad topic of my research, I 

was inspired by this new spate of events to expand the scope to include an online 

Contingent Valuation study. 

1.2 Thesis Objective 

The primary objective of this research thesis is to 

• Design, develop and implement an Internet-based Contingent Valuation study 

to elicit respondents' Willingness To Pay for a hypothetical natural resources 

preservation project. 

• Conduct both descriptive and econometric analysis with fresh primary data 

thereby generated to demonstrate the link between respondents' socio

economic characteristics (as well as specific survey-related elements) to their 

reported WTP. 

• Evaluate the reliability of the Internet as an acceptable alternative to other 

better-established CVM administration approaches. An analysis of 

econometric results would facilitate the ability to draw specific conclusions on 
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the degree to which outcomes are consistent with CV theory and empirical 

evidence, thus creating the basis for an opinion on the feasibility of deploying 

an online survey as a tenable CV administration approach. 

1.3 Summary of Chapters 

Chapter two attempts a critical evaluation of the contingent valuation method as a tool 

for eliciting the value of a public good. This includes (1) a clear definition of 

Contingent Valuation, (2) an outline of the fundamental elements of the CV process, 

and, (3) theoretical background and context, survey design and delivery issues. 

Chapter three endeavours a critique of analytical and econometric issues arising from 

CV. 

Chapter four puts into perspective the motivation for choosing this topic as the 

subject of my thesis research. It also describes the processes I undertook while 

designing, implementing and administering the CV survey. This is described, as much 

as possible, following my attempt to adhere to the NOAA guidelines. I summarize the 

extent to which I was able to achieve this, and the various limitations I encountered. 

Chapter five, essentially, is a rigorous analysis and interpretation of data 

obtained from the online CV survey. This is done in two parts, the first part being an 

explanatory summary of the data, while the second part is the econometric analysis 

and the resulting details. 

We round off in chapter six, with the concluding remarks, then progress to 

make recommendations for future research. 
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CHAPTER TWO 

/Conceptual Framework and Theoretical Background 

2.1 Value in Natural Resources 

Environmental goods and natural resource areas provide a wide range of values some 

of which are interrelated and integrated. Some of these functions include the 

conservation of natural ecosystems, the provision of food sources, regulatory functions, 

recreational functions, aesthetical functions and long list of other functions. 

This phenomenon is captured in Figure 2.1 as the concept of Total Economic 

Value (TEV)3
. 

Figure 2.1 The Concept of Total Economic Value 

Direct Values I Indirect Values 

Source: Kulshreshtha et al, 2000 

3 See Kulshreshtha et al, 2000 for an in-depth discussion of the TEV concept. 
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The diagram shows the various components of the total value of an 

environmental good and their relationship. Broadly, the value of an environmental 

good can be separated into use-related and non-use related values. Non-use related 

values are also referred to as passive use values. The analogy depicted in figure 2.1 is 

obvious, with the exception, perhaps, of Existence values, mentioned in the previous 

chapter, and Bequest values. 

Existence value is the value that an individual may attach to a natural resource 

based purely on a mere awareness of its existence. It is therefore inconsequential that 

the individual plans to make use of the resources or not. On the other hand, Bequest . 

values come out the desire to pass on a natural resource to the future generations. The 

two value components are related, and some empirical studies have shown that it is 

considerably difficult to distinguish between them. (Kulshreshtha et al, 2000). 

2.2 Natural Resources Valuation Techniques 

Valuation of non-market goods poses a unique challenge due to the absence, in most 

cases, of prices ·resulting from market interactions. In this light, the value of a non

market good or service can be elicited using one or a combination of a range of 

valuation techniques. Since the focus of this research transcends establishing the 

existence of these approaches, I will not dwell on them. Rather, I will mention, and 

briefly explain some of these techniques with the ultimate aim of establishing the 

place of the Contingent Valuation method among a range of alternatives. 
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Non-market valuation techniques can be classified into two broad categories, 

namely the Indirect Non-Market Valuation Techniques and the Direct Non-Market 

Valuation Techniques. 

2.2.1 Indirect Non-Market Valuation Techniques 

In the absence of a conventional market, it is plausible to arrive at an 

estimated value for a natural resource based on the market price of a closely 

related good or service traded directly in a conventional market. Here, the price 

of the market good is used as a surrogate for the price of the environmental 

good. Since surrogate prices rely on the observation of consumer behaviour in 

the market regarding their preferences, such approaches are often referred to as 

revealed preference approaches. Two common approaches are (a) Travel Cost 

Approach (b) Hedonic price Approach (Rossler and McDaniels, 1994, 2). 

Other Revealed Preference methods include (c) Market Price Method and (d) 

Production-Function-Based Productivity Method (Kulshreshtha et al, 2000, 14-

16). I will further expatiate on the first two methods: 

(a) Travel Cost Method 

The most commonly used technique for deriving recreational demand for 

natural resources is the travel cost method (TCM). This method assumes a 

similarity between a person's response to an increase in entrance fees and his 

response to an increase in the cost of travel to the recreational site. It is 

therefore possible to use travel costs to and from a recreation site as a proxy for 
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price in deriving the demand function for the site. (Rossler and McDaniels, 

1994, 2). 

(b) Hedonic Price Method 

A second widely used indirect elicitation approach is the Hedonic Price 

Method (HPM). The HPM is used to derive the demand for the indirect 

components of an environmental good's value by estimating the imbedded 

price- varying characteristics of a market commodity. This hinges on the view 

that certain environmental goods and services are characteristics or 

"accessories"- so to speak- of market goods. Perhaps the most common 

example of a good whose price is determined in part by the total package of 

non-market goods and general availability of other ancillary non-market 

services is property value as it applies to real estate. (Rossler and McDaniels, 

1994, 10). 

2.2.2 Direct Non-Market Valuation Techniques 

An alternative way of measuring the value of a non-market environmental good or 

service is to directly involve participants in a value-eliciting process, which, often, is 

based on a hypothetically derived market situation. These techniques are often referred 

to as expressed preference techniques because respondents' preferences are directly 

solicited and collected within the implementation framework. 

I am going to focus more on the two most-widely used approaches: (a) the 

multi-attribute utility technology, which stems from normative and behavioral 

decision theory, and (b) The Contingent Valuation Method (CVM), which, like the 
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TCM and HPM, is a tool often deployed towards benefit-cost analyses (Rossler and 

McDaniels, 1994, 54). 

(a) Multi-attribute Utility Technology Method 

The multi-attribute utility technology (MAUT) includes various models and 

techniques that provide "a formal basis for describing or prescribing choices between 

alternatives whose consequences are characterized by multiple value relevant 

attributes" (Fischer 1975, 7). This technique was originally designed as a means of 

quantifying and analysing complex individual preferences among decision options that 

vary on multiple conflicting objectives (Edwards and von Winterfeldt 1987). MAUT 

models, in essence, are used to assist decision makers in making complex trade-off 

decisions from an informed perspective. Though it is often used as a descriptive tool to 

explain and forecast tradeoffs of decision makers who are acting independently, 

MAUT are best applicable as a normative tool to guide decision-making. (Rossler and 

McDaniels, 1994, 54) 

Though there are a wide range ofMAUT techniques that are deployed in practice, 

von Winterfeldt and Edwards (1986, 273) defined 5 major steps that the process 

typically includes: 

1. Define alternatives and value-relevant attributes 

2. Evaluate each alternative separately on each attribute 

3. Assign relative weights to the attributes 

4. Aggregate the weights of attributes and the single-attribute 

evaluations of alternatives to obtain an overall evaluation of 

alternatives 
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5. Perform sensitivity analysis and make recommendations 

(b) Contingent Valuation Method 

Contingent Valuation has evolved as an alternative in situations where the underlining 

assumptions of the revealed preference techniques do not hold true. 

This survey-based value eliciting approach queries citizen-consumers in 
systematic ways to estimate a willingness to pay for better environmental 
management or greater preservation comparable to those observed for private 
goods (Bjornstad and Kahn, 1996, 3). 

The CV technique as a measure of value is fully expanded in the next section. 

2.3 Contingent Valuation Method as a Measure of Value 

The contingent valuation method (CVM) involves the use of sample surveys 

(questionnaires) to elicit the willingness of respondents to pay -in dollar terms- for 

(generally) hypothetical projects or programs usually involving public goods. A 

spirited (and occasionally mean spirited) battle over such methods is currently being 

waged, involving competing factions within the federal government, economists and 

lawyers representing business and environmental groups, and interested academics as 

well (Portney, 1997, 253-255). 

One key advantage of the CVM over many other valuation approaches 

(including the revealed preference option) is that it transcends the valuation of non-

market goods and services which have related surrogates in the marketplace. Unlike 

the revealed preference approach which basically elicits ''use" values, estimated CV 
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values include expressed preferences for "non-use" values such as the "existence" and 

"option" values. (Hanemann 1998, 269; Bjornstad and Kahn, 1996, 3). 

Ciriacy Wintrup (1947) holds the credit for the first published reference to 

contingent valuation in his writing about the benefits of preventing soil erosion. 

Wintrup noted that some of the positive effects of preserving the soil (such as reduced 

siltation of streams) were public goods, and he suggested that a possible way to obtain 

information on the demand for these goods is to ask individuals directly how much 

they would be willing to pay for successive increments. Albeit his observation, 

Wintrup made no attempt to directly implement this idea (Portney, 1998, 254). 

In 1967, John Krutilla's publication - Conservation Reconsidered made a 

landmark impact on Natural Resources and Environmental Economics. This 

publication has been tagged the most influential paper in this discipline. Krutilla 

recognized the significance of the irreversible outcomes of the development of natural 

environments, and suggested that the difference between willingness-to-pay and 

willingness-to-accept compensation for what he called grand scenic wonders may be 

particularly large. He also drew attention to the potentially large economic value of 

preserving genetic diversity, and foretold the apparently increasing value of outdoor 

recreation and wilderness preservation in comparison to so called fabricated goods 

(Portney, 1998, 254 ). 

Perhaps, the most important outcome of Krutilla' s work was the indication in 

his paper of the possibility of what has come to be known as the existence value, being 

the value that an individual may ascribe to the mere consciousness that rare and 

unique environmental "goods" exist, even when this individual has no intention of 
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utilizing or exploring these goods. This component of a natural resource's value is 

often referred to as the passive value, or the non-use value - indicating that the benefit 

enjoyed from the resource transcends any direct or indirect exploitation or exploration 

of the resource.(Krutilla and Fisher, 1975, 122-125; Portney, 1998, 254- 255). 

2.3.1 Theoretical Background 

In order to fully appreciate the benefits of preserving or recovering environmental 

resources, we need to fully understand and balance the associated social benefits and 

costs of implementing specific programs and policies designed to improve 

environmental quality. The appropriate way to do .this is to express these quanta in 

terms of changes in social welfare, as a measure of net changes in consumer and 

producer surpluses. 

There are a number of techniques for deriving these measures, three of which 

are prominent. Essentially, these methods are: (1) Changes in consumer surplus (2) 

Revealed Preference, and (3) Contingent valuation (Varian, 1992, 161-171, 311-337). 

Since the theme of this research transcends the broader issue of welfare analysis, we 

will only expand on the relevant technique- contingent valuation. Following Fischer 

(1996), the underlining theoretical framework for CV can be articulated as follows: 

Assuming an individual's utility function is represented as: 

u(x,z), (2.1) 

where x is a vector of market goods and z is a vector of non-market environmental 

goods. We assume that the individual maximizes utility by choosing among the market 
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goods (the level of provision of environmental goods is not subject to individual 

control). In symbol, the problem is 

maxxz u(x,z) ; . px :S y (2.2) 

where p is a vector of prices and y is income. The constrained optimization yields 

(ordinary) demand functions 

Xi= hi (p,z,y) i = 1, ... ... ,n (2.3) 

where i indexes the ith market good. 

We can now define the indirect utility function 

v(p,z,y) = u[h(p,z,y),z] (2.4) 

in which utility is represented as a function of prices and income and also, in this case, 

the environmental goods. 

Suppose that at least one element of the z factor is increased, with no decrease in any 

of the elements (and no change in prices or income). For simplicity, we might further 

suppose that the only increase is in good zi (i.e., where the superscript 0 and 1 indicate 

states before and after the increase respectively). Then, we can say that z1 > Z0 and 

u1 =v (p,z1,y) >u 0 = v(p, z~ y) (2.5) 

The compensating variation measure of the utility change can be represented in terms 

of the indirect utility function: 

(2.6) 

where the compensating variation, c, is the amount of money that, if extracted from 

the individual after the change in z from Z
0 to z1, will leave him just as well off as he 

was before the change. It is this amount which a CV survey seeks to elicit from a 

respondent. Since the environmental good is presumably a public good, total WTP is 
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given by aggregating over individuals, though it is not always clear who to include in 

the aggregation, especially where passive-use values are concerned. 

Passive-use value is readily represented within this framework. Let the utility 

function take the form 

u(x, z) = w[ (x, z), z] (2.7) 

where w[•} is increasing in both arguments. The first, u(•), is the utility from using z; 

it depends not only on z, but on x - the market good necessarily employed. The 

second argument, z, gives rise to utility that is not related to the complementary use of 

market goods: passive-use value. Use value can, in principle, be estimated by revealed 

preference methods (such as travel cost, hedonic pricing, and cost of production 

analysis) that rely on data concerning prices and quantities of total (use plus passive

use) value- can, at least so far, only be recovered by CV. (Fisher, 1996, 19-21). 

2.4 Key Elements of the Contingent Valuation Process 

By its very nature, and, as suggested in its name, value estimates obtained from a 

Contingent Valuation process (i.e WTP or WT A estimates) are contingent upon the 

specific hypothetical market described to the respondent. Therefore, the entire 

valuation process must be handled with the utmost thoroughness. According to 

Mitchell and Carson ( 1989, 3 ), a typical CVM process should consist of three critical 

parts: 

1. A detailed description of the good(s) being valued and the hypothetical 

circumstances under which it is made available to the respondent. The 
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researcher constructs a model market in considerable detail, which is 

communicated to the respondent in the form of a scenario that is read by the 

interviewer during the course of the interview (or otherwise). The market is 

designed to be as plausible as possible. It describes the good to be valued, the 

baseline level of provision, the structure under which the good is to be 

provided, the range of available substitutes, and the method of payment. In 

order to trace out a demand curve for the good, respondents are usually asked 

to value several levels of provision. 

2. Questions which elicit. the respondents' willingness to pay for the good( s) 

being valued. These questions are designed to facilitate the valuation process 

without themselves biasing the respondent's WTP amounts. 

3. Questions about respondents' characteristics (for example, age, income), their 

preferences relevant to the good(s) being valued, and their use of the good(s). 

This information, some of which is usually elicited preceding and some 

following reading of the scenario, is used in regression equations to estimate a 

valuation function for the good. Successful estimations using variables which 

theory identifies as predictive of people's willingness to pay are partial 

evidence for reliability and validity (Roessler and McDaniels, 1994, 11-17). 

Under this broader outline, we can also identify the following fundamentals, which are 

critical to the CV process and results obtained thereby. 
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2.4.1 Project Definition/Scenario Building 

i. Population Definition and Sampling 

In conducting a CV, the researcher must carefully define the population from which 

his survey sample would be drawn and upon whose strength the elicited CV values of 

the environmental good( s) in question will be aggregated. "Serious surveys of the 

general public avoid convenient sampling, such as stopping people on the street; they 

employ statistically based probability sampling". (Hanemann, 1998, 271). 

"(Nevertheless) a convenient approach can be used for pilot work, and also for 

experimental manipulations designed to throw light on questions- so long as major 

conclusions are eventually subject to probability sampling of the theoretically desired 

population" (Schuman, 1996, 80). 

The definition of the survey population is of obvious importance to the entire 
planning of a CV survey, and of course to the fmal estimates obtained because 
of the impact of multiplication of values by population size (Schuman, 1996, 
80). 

Usually, this population group is comprised of either direct users of the resource, or 

residents in the vicinity, regardless of whether they are direct users or not. This 

become particularly important since "existence" and "option" values are being 

considered, and, these values are not restricted exclusively to direct users alone. The 

question arises, however, about the "range" of people to be included in this 

population, since an individual in Ontario might have some measure of value for an 

environmental good located in Newfoundland, and, from a more complex perspective, 

the entire Canadian population and, even still, the citizens of the world. 
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Isolated attempts have been made in the past to value resources of national and 

global scope and relevance. CV s of this nature are extremely complex and prone to a 

higher degree of controversy. The general idea is to keep the population within a 

reasonable range, while ensuring that the chosen sample is representative of the 

population. 

ii. Question Type 

CVM researchers employ various questioning approaches to elicit WTP and WT A 

values from respondents. Among the various methods used, the open-ended method, 

the iterative bidding method, the payment card method and the dichotomous choice 

methods are prominent (Roessler and McDaniels, 1994, 1 0-16). Subsequently, I will 

review each of these stated methods in broad terms. I will also touch on the 

advantages and disadvantages of adopting each approach. 

• Open-Ended Method 

The open-ended method represents the simplest format for obtaining CV 

values. After a description of the environmental good(s) and a definition of a 

payment vehicle (or means of payment), subjects are requested to indicate their 

maximum WTP or minimum WTA for the stated good(s ). 

Due to its simplicity, the open-ended approach is very compatible with 

mail surveys. It also avoids starting point and valuation range biases 4 
. 

However, this method has been subject to some criticism. Since the open-

ended method offers little or no stimulus to motivate a respondent's thorough 

consideration of a resource's value, it is argued that respondents with little or 

4 These are conditions associated with the provision of starting bids or increments (Stokes and Walters, 
1989, Anderson and Bishop 1986). The various CV-related biases are discussed in Chapter 3. 
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The iterative bidding game is favoured for its ability to aid a more 

conscious and thorough evaluation of respondents' preferences- thereby 

initiating a more realistic WTP estimate. However, the initial bid supplied by 

the interviewer has the tendency to influence a respondent's final bid (Stokes 

and Walters, 1989, Anderson and Bishop 1986, 89-130). 

• Payment Card Method 

In an effort to mitigate some of the problems associated with the previously 

discussed questioning methods, Mitchell and Carson (1981) designed the 

payment card method. Here, a respondent is required to provide information on 

his income level, once the environmental good( s) and the hypothetical market 

scenarios have been presented. Subsequently, the respondent is provided with a 

payment card, outlining a range of dollar (or other appropriate currency) values 

starting at zero and increasing at steady intervals. The payment card 5 is 

synonymous with the respondents' household annual income level, portraying 

estimates of what people at the same income level contributed, through taxes, 

towards selected public goods. It is only after the respondent has carefully 

reviewed the information on the card in relationship to his income level would 

he be required to indicate his maximum WTP for the particular environmental 

good in question. 

Studies have shown that the objective of eliciting WTP estimates that are 

undistorted by starting point biases is fully met by the payment card method. 

The method is also suggested to have retained all of the advantages of the 

5 Also referred to as the Anchored payment card 
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iterative bidding method (Mitchell and Carson). However, there still exists 

valid concerns regarding whether or not the range of anchor values provided 

on the payment card in addition to the other accompanying information, 

undermines the neutrality ofCV responses (Boyle and Bishop 1988, 20 -27). 

• Dichotomous Choice Method 

The preliminary phase of defining an environmental good(s) and a hypothetical 

market scenario also applies here. Subsequently, respondents are then required 

to answer "Yes" or "No" to a question regarding their willingness to pay some 

stated amount for the pre-defined good( s ). This is a close-ended approach, 

denying respondents the luxury of stating their own money value. By 

providing different respondents with different WTP values to either accept or 

decline, the researcher thus obtains an array of "Yes" and "No" sub-groups 

which then serve as data input in a discrete choice model estimation. 

Essentially, the model estimates the probability of the "Yes" response, or 

"Acceptance" being a function of the stated price and other variables. The 

mean or median value of the predefmed good(s) is then calculated from the 

estimated probability distribution (Roessler and McDaniels, 1994, 19). 

The dichotomous choice Method closely imitates authentic market 

transactions, i.e. processes where a consumer would select to either purchase 

or not purchase a good or service based on the selling price offered. While 

encouraging responses and devoid of the starting point bias, the Dichotomous 

choice approach can also be easily administered within a mail survey 

framework. Despite its obvious advantages over the preceding methods, a 
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complex statistical procedure is required to analyze qualitative (i.e. yes/no) 

answers to WTP questions. Also, in order to obtain a statistically reliable 

outcome similar to that obtainable using the other techniques, a larger number 

of observations is essential, making this approach relatively more data 

intensive and inherently, more expensive. Finally, qualitative answers provide 

less opportunity to make inferences on respondents' actual preferences than the 

previous approaches (Boyle and Bishop 1988, 20-27; Carson, 1991). 

2.4.2 Payment Vehicle 

There is a general agreement among CVM practitioners on the need to carefully select 

an appropriate payment mechanism through which respondents would be expected to 

make their willingness to pay contributions. 

The effect that the payment vehicle has on the elicited WTP value has been 
highly debated throughout the 1980s and 1990s. However, the arguments 
stem back to the seminal article of Samuelson (1954). Many leading 
economists, including Arrow (1986), Kahneman (1986), Randall (1990) and 
Diamond and Hausman (1994) all argue that one's choice of payment vehicle 
will greatly influence the WTP amounts (Waters, 1996 15-16). 

Some of the most commonly used payment mechanisms are increase in taxation, 

contribution to a trust fund and increase in the price of consumer goods and services. 

The WTP estimates obtained from CV surveys are generally sensitive to other 

key features of the constructed market. Although this has been a source of concern to 

CV critics, it should more accurately be viewed as a strength of CV because it allows 

one to use CV to examine the influence of key factors related to how the good is 

provided. People have preferences over the exact manner in which they pay for goods 
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and perceive different methods of providing a good to have different likelihood of 

success (Carson et al, 2000: 8-9). 

Also, in order to achieve credible results from the CV process, the CV 

researcher must present a realistic payment mechanism i.e. one that is effectively tied 

into the environmental good(s) in question as well as reflects the budgetary constraints 

of the respondents. For instance, a proposed payment mechanism for improved 

domestic water supply quality that is represented in a rise in gasoline prices is 

inconsistent, since respondents could still enjoy the benefits of this improvement, 

while avoiding the payment. It is also pertinent to paint a realistic payment scenario 

since a highly hypothetical scenario is more prone to analytical errors. However, an 

attempt to create as plausible a scenario as possible by providing sufficient 

infonnation must not undermine the conciseness of the survey instrument. The 

researcher must also avoid overwhelming respondents with information that they may 

consider unrelated to the overall value elicitation objective. 

2.4.3 Survey Administration 

The most widely used CV surveying methods are in-person interviews, telephone 

surveys, mail-in questionnaires and more recently, on-line surveys. Some researchers 

employ a combination of two or more of these approaches. Arguably, the underlining 

principles of mail-in surveys and on-line surveys are similar. The in-person method is 

the generally preferred method because it significantly reduces self-selection biases6
• 

This method also enables a more deliberate and systematic ordering of survey 

6 Self-selection biases occur because the response rate among individuals with a vested interest in the 
survey issue or the environmental good(s) in question is typically higher (Whitehead, 1991). 
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materials 7 presentation. Mail-in and Internet surveys, however, are generally less 

expensive and has thus become popular among CV practitioners. 

7 Of specific importance are visual aids such as maps, photographs and data that the interviewer deploys 
while attempting to paint the valuation scenario. 
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CHAPTER THREE 

Analytical and Econometric Issues Relating to CV 

3.1 Introduction 

Economists are so impressed with the confusions that might possibly arise 
from questionnaires that they are turned away from them entirely, and prefer 
the confusions resulting from external observation. McCloskey (1985). 

Economists have a. strong bias in favour of estimates that are inferred from observed 

actions, the revealed preference paradigm, as opposed to stated preferences, such as 

those revealed in CV surveys, although this bias is not shared by the other social 

sciences. Periodically, major figures in the economics profession note the limitations 

that this reluctance to query people directly about their preferences imposes on the 

questions which economists can address (Carson et al, 2000, 5). 

Like all forms of communication, the surveying process is susceptible to the 

influences of perception and context and as such, is constrained by limitations of 

human cognitive capabilities. The ability to recognise and correct for discrepancies is 

imperative. However, the incidence of error and biases cannot be completely ruled out. 

In the words of Michael Hanemann (1991, 276), " ..... nobody has stopped using data 

from the Current Population Survey, Consumer Expenditure Survey, Monthly Labour 

Survey, or panel Study on Inco1ne Dynamics because there are response effects in 

such surveys. The same should apply to contingent valuation surveys." We should not 
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lose sight, however of the fact that "data" as it applies in the preceding quotation 

refers to mostly factual observations. 

Although CV is the most frequently used non-market valuation technique for 
environmental goods, debate persists over its reliability and the overall suitability of 
passive use values in economic policy analysis. Consequently, several industry groups 
have voiced their opposition by lobbying against the use of CV and by sponsoring 
research aimed at investigating CV's reliability and the nature of passive use value. In 
the course of this debate, many theoretical and empirical issues have been raised. As a 
consequence, there has been a fundamental rethinking of many of the key issues 
related to assessing the benefits of environmental amenities. What emerges is a much 
richer theoretical framework for non-market valuation and a variety of approaches for 
assessing the quality of CV results (Carson et al, 2000, 1 ). 

According to Smith (2000, 32), "Contingent valuation has prompted the most serious 

investigation of individual preferences ever undertaken in Economics." 

Having said this, I evaluate some of the potential sources of discrepancies that 

may arise in deploying the CVM as a tool for measuring the value of environmental 

goods. This will give a broader insight into the origin of criticisms, and emphasise the 

various limitations of CV that its practitioners must necessarily be wary of. 

3.2 Analytical Issues 

3.2.1 Willingness to Pay (WTP) Vs. Willingness to Accept (WTA) 

The choice between WTP and WT A estimates have been a source of extensive 

discourse among CV practitioners for a while. This debate stems from the need to 

ascribe property rights, based on the typical approach used in measuring the 

Marshallian measure of consumer welfare. 
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Although property rights from both perspectives are more perceived than 
actually legal within the CV framework, their real or imagined influence on 
the views of respondents and their corresponding WTP or WT A answers have 
promoted a wealth of debate in the economic literature on which or either is 
the appropriate measure (Mitchell and Carson, 1989). 

The direct inference from basic welfare economics is that WTP and WT A are both 

tenable measures of consumer surplus, since one is the approximation of the other. 

The theoretical argument is that individuals are willing to pay the same amount of 

money for marginal increases in consumption, as they would be willing to accept, by 

way of compensation, a corresponding decrease in consumption (Willig, 1976, 589-

97). 

Empirical evidence, however, suggest the contrary. WT A estimates often 

significantly exceed WTP equivalents most cases. The steady reoccurrence of this 

pattern over an extensive list of studies led to the conclusion that this disparity is a real 

divergence, rather than a minor inconsistency resulting from methodological 

differences and the hypothetical nature of the CV process. 

Albeit being an unresolved issue, various hypotheses have been postulated as 

to what might be responsible for the disparity. I will only mention a few of them, 

creating the foundation for further exploration. One possible explanation could be 

found in Prospect Theory (Kahneman and Tversy, 1979, 263-91). According to this 

theory, the value function is steeper for losses than for gains i.e. a reduction in the 

value of a good from a static point is valued at a higher quantum than an equivalent 

increase. This phenomenon is also called Loss Aversion. This is further corroborated 

by the dissonance theory, which essentially states that individuals exhibit more 
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reluctance in giving up goods that they already own as they would goods that do not 

belong to them. 

Though not exhaustive, the above suggestions give some insight into factors 

that may be responsible for the empirical asymmetry between WTP and WT A. 

However, no systematically derived model currently provides clear instructions on 

which approach is more reflective of respondents' values. Making a choice between 

WTP and WT A thus become a complicated, yet unavoidable choice a CV researcher 

has to make. 

In practice, WTP responses are more conservative in nature, leading the 

NOA.f\.8 to recommend the WTP format over offering compensation (Waters, 1996, 

25). 

3.2.2 Design Biases 

Design biases here define a range of systematic errors that may occur in CV responses 

as a result of the design characteristics of the questionnaire. These biases are 

specifically attributable to influences created on the magnitude and direction of WTP 

responses due to questioning techniques and information dissemination. The major 

biases include those that relate to bid and range, prescribed mode of payment, 

sequence and ordering of related goods and general information presentation. 

8 The National Oceanic and Atmospheric Administration (NOAA), following the Exxon Valdez spill of 
March 1989 and subsequent events configured a panelled by Kenneth Arrow and Robert Solow to 
provide advise on the efficacy of Contingent Valuation as a reliable valuation approach. This effort 
culminated in a report that was published in the Federal Register on January 15, 1993. 
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i. Starting Point Bias 

Starting point bias occurs when an initial bid defined by the interviewer in an iterative 

bid process influences respondents' ultimate bids. There have been several studies 

which have attempted to test for the existence of this source of bias by testing the 

statistical validity or variations in starting bid as a plausible source of bias9
. Though 

results thereby obtained are inconclusive, the evidence seems to tilt towards a 

conclusion that the initial bid defined by the interviewer has a positive influence on 

respondents' ultimate bid. (Mitchell and Carson, 1989, 241; Stokes and Walters, 

1989). 

A number of explanations exist for this occurrence. One postulation is that the 

initial bid seems to recommend i.e. it may suggest to the respondent an approximate 

range of an expected final bid or a range of what the researchers might consider 

reasonable, thereby influencing the respondent's WTP. The end result is that starting 

bids that are significantly above or below a respondent's true WTP tends to bias his 

final bid upward or downward respectively. (Roessler and McDaniels, 1994, 33). 

Though it is difficult, if not impossible to make up for the influence of starting 

point biases in a bidding game, it is reasonable to infer that the more realistic the 

valuation scenario is, the easier it would be for respondents to disclose accurate WTPs. 

ii. Range Bias 

Mitchell and Carson (1981) came up with the payment card method as a means of 

avoiding the staring point bias 10
• There is no question regarding the efficacy of the 

9 These studies include Rowe, d' Arge and Brookshire, 1980; Boyle, Bishop and Welsh 1985; Mitchell 
and Carson 198 5 
10 See Roessler and McDaniels, 1994, page 33 
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payment card method in reducing, if not completely wiping out starting point bias. 

However, the range of values provided by this approach creates a scale effect, which, 

therefore, may undermine a respondent's ability to reveal his true WTP. There is a 

tendency for the respondent to take the range of values shown on the payment card not 

only as a benchmark, but actually as the true distribution of values, boxing him into a 

predefined orientation for assessing and estimating his preferences. 

So far, the significance of range bias is not clearly known. However, a payment 

card procedure which is deliberately designed to take into consideration the various 

behavioural underpinnings may reduce- to a large extent- the occurrence of errors and 

biases so described. Nevertheless, it is .recommended that a generalized adoption of 

the payment card process be preceded by further research designed to evaluate its 

accuracy and methods of enhancing this. (Roessler and McDaniels, 1994, 33-35). 

iii. Payment Vehicle Bias 

Payment vehicle biases occur when the specific approach adopted by a CV survey 

triggers a tendentious behaviour that leads a respondent to provide an inaccurate or 

distorted WTP response. A respondent who has abhorrence for taxation may express a 

downward biased WTP for the environmental good in question if the payment vehicle 

is increased taxation. However, for recreational goods, for instance, an entrance fee 

may produce an upward bias, because this mode of payment is expected and the risk 

of aversion is low. 

In addition to sentimental behaviour, subjects seem to respond more 

subjectively to payment vehicles to which they are more familiar. For instance, if a 

fishing license fee is proposed as payment vehicle in a CV survey, anglers are prone to 
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use their experience with past and present (as well as regional) prices of fishing 

permits as a yardstick for evaluating and defining their WTP estimates. Therefore, 

rather than disclose their maximum WTP amounts, they may disclose a WTP that they 

consider a fair price, based on a mental comparison they have done (Roessler and 

McDaniels, 1994, 35-36). 

Another possible source of bias is in the payment scheme. Respondents may, 

for instance, consider a series of payment over an extended period of time (e.g. $X per 

annum for the next 1 0 years) more appealing than a single one-time payment. The 

former approach, therefore, may result in a higher aggregate WTP estimate. 

Various studies have directed immense effort towards determining the impact of 

payment vehicle biases thereby providing some direction on means of reducing or 

completely doing away with it. According to Kahneman (1986, 190-94), such efforts 

are largely futile as the payment instrument is an inherent element of the entire value 

elicitation process, and as such cannot be treated in isolation of the non-market good 

in question. The concession, as reiterated by Mitchell and Carson (1989) is to create a 

scenario that is as credible and realistic as possible and as such, the mode of payment 

should be a function of it plausibility, based on the associated non-market good for 

which it is being proposed. 

3.2.3 Relational Biases 

Roessler and McDanniels (1994) referred to Relational Biases as a class of biases 

arising from the linkages between the evaluated good and other related or interrelated 

goods. These biases are said to occur only when such relationships influence a 
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respondent's formulation of his of his or her WTP in ways other than those intended 

by the researcher. 

A related good may produce distortive prompts by acting as a comparative 

benchmark, by functioning as a neighbouring good within a sequence of goods and by 

serving as larger good within which the evaluated good is embedded. 

i. Benchmarks 

A relational bias situation may arise when the benchmark amount on a payment card 

distort a respondents opinion of the non-market good in question. The objective of 

supplying benchmark values is to enable the respondent put their WTP decision into 

perspective vis-a-vis taxes that they are currently paying for many public goods .and 

regulated goods. This may, however, lead vulnerable respondents into depending 

solely on such prices to deduce their WTP rather than generating them from their own 

preferences. 

Though Mitchell and Carson (1984) 11 were unable to find significant influence 

from these benchmark factors in their studies, they were reluctant to underplay it's 

potential to undermine results from other studies. Against this backdrop, they 

recommend that the choice of reference goods should tend more towards those that are 

not directly related to the non-market good being evaluated. 

ii. Sequencing 

The order in which respondents are required to make decisions on a number of 

valuation objectives has been shown to have a deterministic influence on the WTP 

expressed for any one good, depending on its position in the sequence or ordering of 

11 Referenced in Mitchell and Carson, 1989, 234 in Roessler and McDaniels, 1994, 86 
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the goods, thereby resulting in different values for the same good in accordance with 

its position in any respective questionnaire. This sequencing effect is usually 

associated with surveying procedures involving more than one good (Carson et al, 

2000, 18-20; Roessler and McDaniels, 1994, 38-39). 

Given the escalating costs of conducting CVM surveys, researchers may be 

tempted to value more than one public good within the same survey. This may be a 

false economy if the benefit estimates are sensitive to the order of the questions. 

Empirical research is needed to examine the circumstances in which order effects are 

likely to be most prevalent (Dupont, 1999 1-3). 

In an attempt to estimate the WTP for humpback whale and Hawaiian Monk seal 

preservation, Sampler and Hollyer (1990) deployed,wo versions of a survey to the 

same sample. At first, WTP values for the preservation of seals were elicited before 

WTP values for whale preservation (S-W order). In the second survey format, the 

order was reversed (i.e. W-S). As they expected, the WTP values for seals reduced 

when valued second (W-S), suggesting that whales and seals are substitutes. However, 

when whales were valued second (S-W), the WTP estimates for whales actually 

increased. This suggests that whales and seals are complements. The observed pattern 

is very disturbing since whales and seals cannot be substitutes and compliments at the 

same time. In their debrief, Sampler and Holiyer concluded that whales were more 

popular than seals, leading respondents to inflated their responses in the (S-W) survey. 

This occurrence is termed anchoring one's response. Thus, respondents' reaction to 

latter questions was influenced by their response to previous valuation questions. 

Since whale preservation was valued first in the other survey (W-S), this effect was 
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absent. This is an obvious example of the sequencing effect. There is an indication that 

that a "familiar" public good (Humback whales) is less susceptible to the anchoring 

effect than a more obscure equivalent. (Monk seals) (Waters, 1996, 34-36). 

iii. Embedding 

The embedding effect was noted by Kahneman and Knetsch (1992). It was observed 

that a disparity might exist between the value of a good as elicited in an isolated 

assessment when compared with its value when assessed along with other goods. This 

effect is ascribed to respondents' tendency to enjoy a concealed moral satisfaction 

when contributing to the provision of such a good, over and above the value they 

attach to the good itself. The consistency of this occurrence with economic analysis of 

altruism was noted. The contention here is that all public goods that are integrally 

distant from the demand and supply tensions of the market, regardless of whether or 

not they have use or non-use values are susceptible to the embedding effect since they 

are conceptually closer to charity than they are to trading in consumer goods and 

services12.(Roessler and McDaniels, 1994, 39-40; Waters, 1996, 40-45). 

The so-called warm glow effect is a reaffirmation of the embedding bias that 

may exist in a respondent's WTP. Various studies, including Kahneman and Knetsh 

(1992, 57-70) determined that a positive relationship exists between an individual's 

WTP and the extent to which the non-market good that is being valued is specific or 

narrow. However, there seems to be little or no sensitivity to the magnitude of the 

preservation effort. 

12 In their study of Toronto residents, they found that the difference between their WTP to conserve fish 
populations in the whole province of Ontario and their WTP to conserve fish stocks in a smaller 
proportion of the province was minor. 
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Nevertheless, Kahneman and Knetsh (1992, 57-70) agreed that embedding 

effects are not universal to all CV researches. However, since the choice of embedding 

level (i.e. whether aggregate or disaggregate) is arbitrary and unguided by any 

economic principles and also because WTP values are influenced by moral undertones 

they concluded that the CVM is an unreliable technique for estimating economic value. 

The position taken by Kahneman and Knetsh, however, has been subject to criticism, 

one of which is Harrison's (1992) argument that the formers' survey was limited by 

framing effects such that the respondents could have perceived the subsequent list of 

expenditures as merely examples of "environmental services". Also, Kahneman and 

Knetsh' s hypothesis testing method was criticised.· The authors overlooked the 

possibility that the public goods were perfect substitutes. This allows for the 

possibility of the composite good being valued equivalently to either embedded good. 

A failure, therefore, to test the substitution effect, limits the ability to assume that the 

composite good should receive a WTP value greater than that of the embedded good 

(Waters, 1996, 40-45). 

Against this background, The NOAA ruled that although the embedding effect 

can be a serious bias to a CV study, it does not invalidate the CVM results. It is 

recommended that a CV researcher must always outline alternative substitutes 

(whether public or private goods) and investigate the potential income effect that a 

respondent might experience. The tendency for a respondent to exceed his income 

effect as a result of an exposure to too many (non-market goods) valuation decisions 

should also be noted. According to the Federal Register (58, 4605) 
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WTP responses to environmental insults are correct if only one program is to 
be considered, they may give overestimates when there are expected to be 
large number of environmental problems (Waters, 1996, 43). 

iv. Information Bias 

This form of bias has been discussed in CVM literature in unduly general terms. 

According to Mitchell and Carson (1989), this bias type includes many sub-categories 

of biases and as such fails to be precise enough to provide guiding principles for 

research efforts evaluating its impact. Nevertheless, since the type, amount and 

sequence of information provided to a respondent during the course of a CVM process 

potentially influences the respondent's WTP values, then it becomes pertinent to be 

wary of a concealed source of distortion. Though there is insufficient empirical data to 

support the existence of information biases13
, the construing nature of human values 

implies that the nature of information supplied may not only influence the value of a 

respondent's WTP, but also, the underlying preferences upon which the WTP decision 

is made. (Roessler and McDaniels, 1994, 42-43 ). 

3.2.4 Motivational Biases 

Motivational biases are those types of biases that may occur as a result of deliberately 

introduced distortions of what the respondents feel are their genuine preferences 

(Gregory, 1982, 55). A respondent may be led to respond to specific questions in a 

particular way based on spur and cues designed into the survey which may serve as an 

inducement or otherwise. Though CV theorists are intrigued by the likelihood of the 

13 Of many studies in this area, one rare example in which the information bias was actually discerned is 
Rowe, d'Arge and Bookshire (1980) 
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existence of biases of this nature, motivational biases are yet to be rigorously tested 

and confirmed. According to Roessler and McDaniels (1994), three major types of 

motivational biases exist i.e. interaction, strategic and hypothetical. 

Interaction biases are those form of biases rooting from the flow of interaction 

between the interviewer and respondent. This may arise, for instance, from personality 

conflicts between the interviewer and the respondent (Gregory, 1982, 55). Also, 

According to Mitchell and Carson (1989), the respondent may switch into a 

compliance mode by generally volunteering responses that he perceived would be 

pleasing to the interviewer of sponsor. This is aggravated by the respondents' 

preconceived opinion of the administrators' position. 

Strategic bias occurs when respondents take it upon themselves to influence 

the outcome of a CVM research by deliberately volunteering incorrect responses that 

they believe would facilitate their aim. This situation, it is believed, is particularly 

encouraged by the hypothetical nature of the CV process. Respondents may choose to 

overstate or understate their WTP values, depending on what ulterior aim objective 

they are aiming to achieve. A typical example is the "free-rider" phenomenon. Here a 

respondent may choose to understate his WTP based on a notion that their responses 

would ultimately influence the amount they would have to contribute in reality 

(Schulze et al, 1981, 151-72). 

Another type of motivational bias is the Hypothetical Bias. This bias stems 

directly from the artificial nature of the CV framework and the manner in which 

people speculate on their behaviour in hypothetical market situations. The contention 

is that respondents expend less time, effort and care in deriving their WTP amounts 
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than they would have had they been confronted with a real pricing and purchasing 

decision. As such, they may lack sufficient incentive to produce accurate responses 

(Bishop and Heberlein, 1979, 926-30). 

3.2.5 Cognitive Biases 

Cognitive Biases are ''unintentional distortions of true preferences which result from 

limitations in an individual's ability to perceive, process, and evaluate uncertain or 

unfamiliar information" (Gregory, 1982, 62). These type ofbiases is more persistent in 

research involving complicated and intellectually challenging evaluation tasks and 

activities. Thus, a potentially wide wedge exists between a consumer's true 

preferences and his expressed preferences, depending on this individual's cognitive 

abilities. This problem may become more prominent when individuals are required to 

assess their preferences under uncertain and unfamiliar circumstances. Some cognitive 

biases are Anchoring Bias -, Overconfidence Bias, (Gregory, 1982, 62); Contextual 

Bias, (Mitchell and Carson, 1989, 217-19). 

My conclusion of this section, having identified these potential sources ofbias, 

is that the quality of results obtained from any contingent valuation exercise depends 

on how rigorous! y the researcher has attempted to recognise and accommodate these 

issues. 

The conceptual link to non-market valuation is the recognition that, while a 
demand curve is not observable if there is no market for a commodity, there 
still exists a latent demand curve that perhaps can be teased out through other 
means. Indirect methods are one approach to doing this, and contingent 
valuation is another. In both cases, the details of implementation have a large 
impact on the quality of the results (Hanemann, 1991, 287). 
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While not advocating contingent valuation as . a generic solution to all nonmarket 

valuation problems, its relevance and efficacy as a tool for eliciting economic values 

of natural resources and other public goods have been established by the NOAA panel, 

and subsequently reinforced by research. Though based on a direct and simple 

technique, a contingent valuation process could be difficult to implement without 

encountering one or several of the various types of structural limitations that have 

been earlier outlined. However, with sufficient effort, skill and imagination, these 

problems can be effectively reduced. "Each particular study needs to be scrutinised 

carefully. But the same is true of any empirical study" (Hanemann, 1991, 287). 

3.3 Econometric Issues 

Because of its extensive use in the resolution of policy issues and the determination of 

compensation in cases of environmental degradation, the validity ofWTP (and WTA) 

estimates have been subject to intense scrutiny. A lot of effort has been directed 

towards finding a convergence between WTP estimates and the value of 

environmental goods elicited through other valuation approaches. 

The question has been asked at several instances regarding the extent to which 

results conform to the predictions of economic theory. This condition can be tested 

using two obvious approaches: 

41 



First, the percentage of respondents willing to pay a particular price should 
fall as the price they are asked to pay increases. This condition, similar to a 
negative own-price elasticity for a marketed good, is almost universally 
observed· in CV studies. Second, respondents should be willing to pay more 
for a larger amount of a desired good. This test, often referred to as a scope 
test, involves observing changes in the WTP estimate as the quantity or 
quality of the good is made larger or smaller. This is one of the most debated 
points concerning the validity of CV. Critics have argued that the apparent 
lack of sensitivity of CV estimates to differences in scope is the most serious 
empirical problem with its use, an assertion that is now routinely repeated in 
introductory texts on benefit-cost analysis and environmental economics 
(Carson et al, 2000, 11-12). 

3.3.1 Scope Effects 

According to Carson (2000), the failure of a CV study to pass the Scope14 test is 

attributable to three possible factors: (1) lack of the statistical capability required. to 

discern the difference in value that would be reasonable given the variation in scope, 

(2) limitations in CV survey design and administration that tend to undermine 

sensitivity to scope , or(3) CV outcomes that contradict economic theory. Current 

debate in the literature on this issue boarders on whether insensitivity to scope is an 

ubiquitous phenomenon in CV studies, or whether it results form lack of statistical 

capabilities or structural and implementation problems associated with CV. Scope 

effects can be tested in CV results either internally or extemally15
• In both cases, the 

null hypothesis is tested whether respondents do not vary their WTP values with 

respect to variations in the level of the non-market good being valued. In virtually all 

cases, internal tests for sensitivity to scope have rejected the null hypothesis. Critics 

14 Scope as used in CV literature is based on the notion that WTP should increase as the size "scope" of 
the conservation effort increases. Various tests designed to discern this phenomenon are called Scope 
tests in the NOAA guidelines. 
15 Internal testing occurs when the same respondents are required to value different levels of the same 
non-market good(s). External testing occurs when two split samples (i.e. two distributionally identical 
samples) are required to value two different levels of the same non market good(s) -
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theorise that respondents may be attempting to be "internally consistent" in their 

responses, leading to a shift in emphasis to external test, with preliminary results 

concluding that, indeed, CV responses are insensitive to scope (Khaneman and Knesh, 

1992; Hausman, 1993). However, a comprehensive review of evidence on split sample 

scope tests was conducted by Carson (1997). The study reveals that contrary to 

Kahneman and Hausman's claim regarding an absence of studies other than the few 

they considered, there are a larger number of studies in which sensitivity to scope was 

tested externally. These studies are somewhat superior to those of Kahneman and 

those reported in Hausman (1993) based on the following reasons: 

(1) the environmental goods being valued were usually the subject of real policy 

choices, 

(2) they generally utilized a more extensive survey design and pre-testing effort, and 

(3) they tended to use more appropriate modes of survey administration and larger 

sample sizes. 

Nearly 67% of the studies were based on situations where passive use values were 

adjudged dominant, while the others dealt with situations in which direct use was deemed 

to be prevailing. Carson (1997) suggests that Kahneman's 1984 claim of a persistent 

insensitivity to scope in CV results have been nullified. A total of 31 studies have since 

rejected the scope insensitivity hypothesis, though four failed to reject. (Carson et al, 

2000, 12-13). 

In other instances, original claims of scope insensitivity do not stand up to the use 

of simple but more powerful statistical tests. For instance, Diamond et al. (1993), 

looking at WTP for different size wilderness areas in the Rocky Mountain States, 
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claim a p-value of 0.42 for a test of their null Hypothesis 1 ("Stated WTP to protect 

each of the three areas is the same") using a Kruskal-Wallis test. Carson and Flores 

(1996) show that their statistical test has no power to detect large differences, and 

instead, estimate a simple OLS regression of WTP on the number of acres in each of 

the three wilderness areas. They reject Diamond et al. 's (1993) null hypothesis at 

p=.Ol. (Carson et al, 2000, 14). 

3.3.2 Income Effects 

Consumer theory stipulations define a positive relationship between income and WTP 

where the good(s) being valued is a normal good. There is a common, though 

(empirically) unproven idea that most environmental goods are luxury goods, and as 

such, they should exhibit income elasticity greater than unitary. To the contrary, 

however, empirical results from CV studies have revealed positive (but less than one) 

income elasticity of WTP for environmental goods. This occurrence has been cited by 

CV critics as another basis for establishing the deficiency of WTP results. Their 

contention is that CV results depict the evaluated environmental goods as necessary 

goods. Arguing to the contrary, CV advocates suggest that the definition of normal 

and luxury within this context relies on the income elasticity of demand - which is 

based on varying quantity, rather than on income elasticity of WTP, which relies on 

the sustenance of an existing quantity. Flores and Carson (1997) argue that these two 

measures are fundamentally different. While income elasticity of demand 

demonstrates how the quantity of a good changes with changes in income, WTP 

elasticity quantifies WTP for a fixed quantity of a good with changes in income. One 
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could however demonstrate the functional relationship between the two elasticities 

using shadow or virtual prices. Results from Flores and Carson's work shows that 

given any fixed value of the income elasticity of demand, the income elasticity of 

WTP can vary significantly in magnitude and sign. This implies, therefore, that a 

luxury good (by virtue of its demand function) may have a WTP income elasticity that 

is less than zero, between zero and one, or greater than one. Should the matrix of 

cross-price elasticities be an identity matrix, the virtual price income elasticity equals 

the product of the ordinary income elasticity of demand and a scale factor (the ratio of 

income to income plus the monetised value of all public goods), which must be less 

than one and, perhaps, significantly so. This condition, therefore, allows the possibility 

for the income elasticity of demand to be greater than the equivalent income elasticity 

ofWTP. (Flores and Carson, 1997, 287-290). 

Other areas in which extensive and rigorous econometric analyses had been 

applied to defining and resolving contingent valuation issues include various 

perspectives on the disparity between WTP and WTA estimates, (Willig, 1976; 

Hanemann, 1991, Hammack and Brown, 197 4 ); Sequence and Context Effects (Hoehn 

and Randall, 1989; Carson Flores and Hanemann, 1998); and Strategic behaviour in 

relation to Contingent Valuation studies (Mitchell and Carson 1989; Hoehn and 

Randall, 1989; Diamond and Hausmann, 1994). (Carson et al, 2000, 16-26). 

3.3.3 Tests of Validity and Reliability 

Random survey responses represent the direct opposite of survey responses that have 

passed various validity and reliability tests. Validity deals with the correspondence 
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between what one wished to measure and what was actually measured. Reliability refers 

to the measurement's replicability (Flores and Carson, 1997). 

The most ideal way to confirm validity is by comparing results obtained in any 

research to some existing benchmark or standard criterion with universally acceptable 

correctness. Unfortunately, no such criteria exist to which CV WTP estimates could be 

compared. As a matter of fact no such criteria exists for any consumer surplus estimate 

validation, regardless of the econometric technique employed or the nature of the 

good 16 in question. Since consumer surplus is largely unobservable, an alternative 

approach for testing validity becomes inevitable. Two frequently used techniques are 

Construct :validity and Convergence Validity. (Carson et al, 2000, 28). According to 

Flores and Carson ( 1997). "Construct validity refers to how well the measurement is 

predicted by factors that one would expect to be predictive a priori" while Convergent 

validity can only be deployed where the concept in question can be measured using 

two separate techniques. 

On the other hand, CV researchers have looked at the reliability issue from two 

angles. One is the temporal stability of the estimate if separate samples of the sample 

population are interviewed with the same survey instrument at different time intervals; 

while the other is the classic test-retest reliability where an initial sample of 

respondents is re-surveyed at a future date using the same survey instrument (Flores 

and Carson 1997). 

16 "Nature" here refers to whether the good is public or private. 
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i. Construct Validity 

An integral part of most CV studies is the definition of a WTP function with the WTP 

expressed as a function of a number of respondents' (socio-economic) characteristics 

and characteristics of the good(s). We expect, based on economic theory that WTP for 

the good should decrease as the price of the good increases. This condition is virtually 

always observed. Sensitivity of CV results to scope, disparity between WTP and WTA 

results and the extent to these phenomena are generally consistent with empirical 

evidence had earlier been discussed. 

There also exist variables that are directly related to the specific CV context 

and the non-market good in question. Income, as it would be expected, is positively 

and significantly correlated with WTP. A negative correlation is usually revealed 

between age and WTP, while geographic proximity demonstrates a positive 

correlation. Also, direct users of the good are naturally more inclined to express a 

higher WTP than non-users, hence, it would not be surprising if anglers, for instance, 

are willing to pay more for a fishing park reserve conservation project than non-

anglers. This is widely observed. It is also observed that problems associated with 

perception 17 tend to exhibit a negative correlation with WTP (Carson et al, 1996, 28). 

The general pattern of correlation between the various explanatory variables and 

WTP- as demonstrated here- is based on an integration of findings on a large 

collection of studies. The validity of any particular CV study depends, to a large 

extent, on the explanatory power of the underlining WTP function. Where this is not 

observed, the results of such a study becomes dubious. Usually, this may occur as a 

17 Perception variables include respondents opinion about the feasibility or otherwise of the project in 
question, or the appropriateness of otherwise of the payment vehicle. 
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result of either or a combination of two things: either the WTP responses are 

insensitive to the respondents (socio-economic) characteristics which were specified in 

the model, or there may have been a failure on the researcher's side to gather enough 

data on all economic variables that would be sufficient to explain the nature of and 

reason for variations in individuals' WTP. 

ii. Convergent Validity 

Often, validity is tested in CV studies by comparing results thereby obtained with 

those obtained from other non-market valuation techniques based on observed 

behaviour e.g. hedonic pricing and travel cost analysis. Typically, this test is 

conducted in two different ways: One way is to compare the accrual estimates as ratios 

or differences; the other is to analyse the correlation between estimates derived from 

different techniques. Using the first approach, Carson et al (1996) construed that CV 

estimates are smaller (albeit minimally) than estimates derived from revealed 

preference techniques. From the second approach, they observed a correlation of 

somewhere between 0.78 and 0.92 between CV estimates and those based on other 

techniques (Carson et al, 1996, 29-30). 

Alternatively, a referendum could be used to determine whether or not individuals 

would vote in support of a future project. A referendum model entails that a market be 

constructed for a good with substantial passive use attributes with the understanding 

that an eventual provision of the good would lead to an extraction of payment (by the 

government). Results have shown that surveys conducted just before the election 

closely predict results of the actual vote. 
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iii. Reliability 

Reliability is an index tracking the extent to which results from CV studies are 

consistent, replicable, and stable over an extended period of time. Within this context, 

reliability is particularly key to policy makers and a sizeable number of studies have 

shown reproducibility of CV results over different periods. (Carson et al, 1996, 31). 

Carson and Mitchell (1993) report that an adjustment for inflation produced values 

varying by as little as $1 for a national water quality improvement in two national 

surveys conducted three years apart. Also, the original Alaska Exxon Valdez 

questionnaire was administered to a new sample and it was realised that the values per 

household and the coefficients on the two regression equations predicting those values 

were almost identical to those of the original sample of two years earlier (Carson, et 

al., 1997). Whitehead and Hoban (1999) administered the same WTP survey involving 

air and water quality improvements to two separate samples of the same population 

five years apart. They also discovered that the estimated valuation function remained 

unchanged, although WTP estimates differed because values of some of the main 

predictor variables had changed. (Flores and Carson, 1997). 

Other CV studies have also looked at the correlation in the same respondent's 

WTP responses at two different points in time. Respondents' consistency may be 

limited by such factors as changes in financial situation, changes in expenditure 

opportunities, and perhaps most importantly, a retesting effect. Some studies, have 

demonstrated correlations in the range of 0.5 to 0.9, between a respondent answers at 

two different points in time. Results obtained in certain studies even provided a basis 

for accurately predicting expected results of a future survey. (Carson et al, 1996, 31 ). 
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CHAPTER FOUR 

Wetland Conservation Survey: Design and 
Implementation 

4.1 Introduction 

In this chapter, I discuss the survey design, implementation and administration 

processes. I also evaluate my (liberal) attempt to conform to the NOAA guidelines. 

In general, a contingent valuation survey should include the following: 

(1) an introductory section that helps to set the general context for the valuation 

decision that is being contemplated; 

(2) a detailed description of the good that is being presented to the respondent; 

(3) the institutional setting in which the good will be provided; 

( 4) the manner in which the good will be paid for; 

( 5) a method by which the survey elicits the respondent's preferences with respect 

to the good; 

( 6) debriefing questions on the motivation behind the way respondents answered 

certain questions the way that they did; and 

(7) the collection of a set of respondents' disclosed characteristics including 

attitudes, debriefing questions, and demographic information. To a large 

degree, the variations among CV surveys involve different techniques for 
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eliciting respondents' preferences concerning the good of interest (Carson et al, 

2000, 9). 

I will adopt this seven-step approach in describing the procedure I undertook in 

developing and delivering the Wetland Conservation Survey. However, before I 

proceed, I will briefly describe the survey administration approach, the questionnaire 

development process, the study site, i.e. the environmental resource in question, and 

the population sample. 

4.1.1 Survey Administration Approach 

As mentioned in previous chapters, I adopt an Internet-based approach as my survey 

administration technique. The survey was titled: "Wetland Conservation Survey" 

(WCS). Other than the fact that on-line surveys are limited to respondents with access 

to the Internet, this approach is characteristically similar to a mail-in survey. The WCS 

was configured such that respondents could log on using the provided username and 

password, complete the survey and submit their responses on-line. The WCS was 

access restricted. Access restriction became necessary after we were contacted by the 

project manager for the Saskatchewan's Representative Areas Network (SRAN) 

program, Fred Beek, who was engaged in negotiations with various stakeholders at the 

Cumberland Marshes at that time. Mr. Beek happened upon a copy of the draft survey 

on-line and was concerned that its exposure to the stakeholders might suggest that they 

(SRAN) had proceeded to implement some of the items that were still under 

negotiation. Finding Mr. Beeks concerns valid, we reached a consensus by agreeing to 

restrict access to respondents to whom we have provided the requisite user-name and 
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password. This inevitably reduced (though failed to preclude) the initial flexibility to 

recruit respondents from a wider population range, thereby narrowing the scope of our 

sampling. This limitation notwithstanding, the sample population was adequate for, 

and consistent with the objectives of the study; as such, the credibility of the survey 

results was in no way compromised. 

The following figures (Figs 4.1 - 4.2) s aptly summarizes the evolution, in 

recent times, of the Internet as an alternative tool for eliciting survey responses: 

Figure 4.1 Increasing Viability of Internet Surveys 

• Creation of proprietary panels of cooperative respondents 
(non-systematic recruitment) 

- Harris Interactive panel of U.S. adults: 
• 4.4 million in January 2000 

• 4.8 million in August 2000 

• Over 6 million now, and growing 

• Creation of proprietary panels of cooperative respondents 
(random recruitment) 

-Knowledge Networks panel of U.S. households: 
• Approximately 100,000 households, growing to 250,000 

• Provides free equipment and Internet service; weekly surveys 

Source: Berrens et al, 1999 

According to Berrens et al, the recruitment of panels of on-line respondents 

have been on the increase as shown in Figure 4.1. The disparity between non-

systematic and random respondents, however, is still very high. Also, Figure 4.2 
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shows that the Internet is becoming more accessible and widely used amongst most 

groups of the population. 

Figure 4.2 Internet Penetration in the U.S. 

• Fraction of U.S. households with Internet access is 
approaching 50% 

• Women and men now use at same rate 
-Women: 17% in 1997; 49% in 2000 

• Ethnic minorities converging 
- African-American 33%; Asian-American 69%; 

Hispanic-Americans 47%; Caucasian-Americans 43% 

• Age profile converging rapidly, but those over 55 
still underrepresented 

• Income converging 
- Under $20K, 6% of Internet users, 19o/o of population 
- Over $150K, 8% of Internet users, 4% of population 

Source: Berrens et al, 1999 

Table 4.1 shows the progression of Internet usage among Canadian households 

between 1998 and 2000. This figure also shows that generally, more and more people 

are gaining access to the Internet. This is a clear indication that perhaps, in the not-too-

distant future, the Internet would become proliferated as a survey administration 

approach. 
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Table 4.1 Internet Penetration in Canada 

1998 1999 2000 1998 1999 2000 
Home Work 

0/o of households 
Canada 22.6 28.7 40.1 23.3 21.9 27.5 

Newfoundland 
and Labrador 15.3 18.1 30.6 17.1 14.2 22 
Prince Edward 
Island 17.1 20.1 34.4 21.9 19.8 27.5 

Nova Scotia 23.6 26.7 38.5 22.8 19.7 27 

New Brunswick 18.1 23.6 32.5 19.8 19.2 24.2 
Quebec 15.6 21.2 33.2 16.3 17.2 21.1 
Ontario 25.5 32 44.1 25.6 24.2 30.9 

Manitoba 19.8 24.7 35.4 22.1 20.2 27.4 

Saskatchewan 18.2 23.6 32.5 21.4 19.3 26.4 
Alberta 27.7 34.1 44.1 31.7 27.6 36.1 
British Columbia 27.9 35.8 45.9 26.7 23.6 26.2 
Source: Statistics Canada, CANSIM II, table 358-0002 and catalogue no. 63-016-XPB.Last 
modified: March 20 2002. 

The WCS was developed leveraging an online survey processing system developed by 

the University of Saskatchewan website administration department. The system 

enabled a direct interface between the electronic questionnaire and a database, thereby 

bypassing the need for manual data compilation. This approach, without doubt, 

considerably reduced, if not eradicated computational errors. Though the online 

survey development phase was accompanied by significant set-up costs, subsequent 

administrative convenience more than compensated for this. 

It is plausible to suggest that the questionnaire development template and 

survey administration approach as applied here can be reapplied to future studies 
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aimed at researching various theoretical implications of the CV process such as testing 

for the Scope Effect, comparing WTP and WT A responses, testing for Sequencing 

Effects and so forth. 

4.1.2 Questionnaire development 

The questionnaire development process was rigorous and quite involving. I broadly 

followed the NOAA guidelines, using a number of existing CV questionnaires as 

templates. The initial draft questionnaire was forwarded to select CV practitioners for 

expert opinion. This was helpful, producing a wealth of insightful remarks and leading 

to a more meticulous review. Once I had the "final" draft questionnaire, I commenced 

the on-line survey development process. Subsequently, we applied for and obtained 

approval from the University of Saskatchewan Advisory Committee on Ethics in 

Behavioural Science Research. The Advisory Committee makes use of standards 

outlined by the Tri-Council Policy Statement on Ethical Conduct For Research 

Involving Humans. Though we anticipated some lead-time for obtaining this approval, 

the four-week delay exceeded our projections. 

See Appendix 1 for the complete questionnaire and Appendix 2 for the 

Behavioural Research Ethics Board approval documentation. 

4.1.3 Study Site Description 

The study site is the Cumberland Marshes- a large mid-boreal wetland area between 

the Carrot and Saskatchewan Rivers, and between Kennedy Lake and the 

Saskatchewan - Manitoba boundary. The community of Cumberland House is located 
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in the northern section of this area .. The Cumberland Marshes "contains some of the 

highest densities of breeding waterfowl in Saskatchewan and provide habitat for many 

other marsh-nesting birds as well."(IBA18
, 2002) A survey conducted in the 1970s 

shows that the Cumberland Marshes hosts about 72,000 nesting Ring-necked Ducks, 

which constitutes about 10% of the world's nesting population. Also present in 

globally significant numbers is the Redhead (36,000 - 5% of the world's population) 

and the Canvasback (30,000 - 4% of the world's population). In addition, 1% of the 

Canadian population of Gadwall (19,000) as well as 14,00 Common Goldeneyes (over 

1% of the North American population) has made the Cumberland Marshes their 

habitat. 

My choice of the Cumberland Marshes as the study site was informed by its 

significance as a globally accredited waterfowl breeding spot and its relative lack of 

protection at the period during which this study was being carried out. 

4.1.4 Population Sample 

The population sample was drawn from a sub-population of Saskatchewan residents, 

comprising mostly of University students. The population sample includes 2,000 

individuals, whose email addresses we obtained from the University of Saskatchewan. 

Mostly, I recruited volunteers through a list of University of Saskatchewan students 

registered in Economics classes and also by contacting instructors [of Environmental 

and Resources Economics] at the University. I also reserved the option to explore 

contacts in the Canadian Resources and Environmental Economics (CREE) study 

18 ffiA stands for the Important Birds Area of Canada. More information on the Cumberland Marshes 
can be found on the IBA website: http://www.ibacanada.com 
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group, though this proved unnecessary at the end of the day. Working with the 

University sample facilitated easy coordination and logistics. However, selecting a 

sample in this manner posed specific sampling biases, which were anticipated, though 

underplayed by the study objective which transcends the mere accuracy of the results 

and focused more on an ability to demonstrate the efficacy of the chosen 

administration framework to a reasonable degree. 

Though the sample choice was driven mostly by feasibility constraints, I 

expected to obtain useful data from which reliable and systematic results can be 

extracted. My contention was that WTP patterns could be obtained from rational 

individuals (e.g. college students) regardless of whether they are taxpayers or not. This 

is primarily because every adult individual is an economic entity and as such must be 

able to (and actually does) make financial decisions on a regular basis. Even "non

income earning" individuals have preferences, which are determined by various 

factors including expected future streams of income. I theorized that positive/negative 

forces (anticipated future income) and negative forces (current debts/loans) are factors 

that impact individuals' financial decisions and as such bestow a sample that (is 

anticipated) to be predominantly non-income earners, with the necessity and ability to 

make rational economic decisions. 

Nevertheless, I concede to the fact that a population sample that is more 

representative of the Saskatchewan population would be more appropriate. However, 

the scope, budget and context of this research make such representation infeasible. 
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4.3 The Questionnaire 

Now, I proceed to the questionnaire development and implementation process, using 

the broad layout as outlined in the introductory section. 

4.3.1 Introduction Section 

Questions 1 to 7 of the WCS sets the context against which respondents are expected 

to provide their WTP estimates (See Appendix 1 ). This section includes questions 

about respondents' priorities within an array of societal problems, respondents' 

environmental biases as well as behaviour and general perception of environmental 

issues. 

4.3.2 Detailed Description of Good 

The usual practice in an interview-based survey approach is to paint the valuation 

scenario, using pictures, graphs and other forms of visual aid. As an alternative, the 

WCS website provides three web links which respondents were requested to visit to 

obtain information on the Cumberland Marshes specifically, and freshwater wetlands 

in general. The websites provided are: (1) the Important Birds Area (IBA) website 

specifically dedicated to the Cumberland Marshes. The website contains information 

on the natural endowment of the Cumberland Marshes, its unique characteristics and 

factors that currently threaten its overall quality and continued existence: It also 

contains pictures and maps of the Cumberland Marshes (2) the Ducks Unlimited 

website which contains general information on the characteristics and benefits of 

wetlands and, (3) the Environment Canada website. 
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Results from the test-run shows that all respondents visited at least one of the 

provided websites. 

4.3.3 Institutional Setting in which the Good Will Be Provided and Manner in 

which the Good Will Be Paid For 

In this subsection, I merged the two elements representing items (3) and ( 4) in our 

framework19 since they were jointly treated in the questionnaire. In question 8, the 

following paragraph was included, prior to asking respondents to indicate their WTP: 

"A Conservation Program to preserve the Cumberland Marshes will be developed, 

funded through a trust fund to be administered by an independent organization. 

Contributions towards this trust fund will be collected over the next 25 years. The aim 

is to repurchase the entire wetland area from present landowners and designate it a 

uprotected area" for tourism and research. A portion of the money thus raised will 

also be used in paying for land management costs." Clearly, this infonnation 

illustrates the Institutional context within which the good will be provided and the 

payment mechanism. 

4.3.4 Eliciting Respondent's Preferences With Respect to the Good 

Respondents where requested to indicate their maximum WTP over a period of 25 

years. A hybrid approach was adopted, whereby a range of values was provided and 

then, the respondent was encouraged to indicate an alternative value, should their 

WTP amount be omitted in the range (Spasic, 2002). WTP is expressed in Dollars per 

19 See section 4.1 
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year for each of the next 25 years. The idea of holding the WTP amount to a yearly 

contribution is to enable respondents project based on an appropriate scale, since most 

individual financial plans and projections are often made on a yearly basis. 

4.3.5 Respondents' Characteristics, Demographic Information and Debriefmg 

Questions 9 to 23 solicit information on respondents' socio-economic characteristics 

and demographics and informedness 20
• Questions 24 to 32 generally debrief the 

process, prompting further insight into motivation for specific responses and factors 

that may reinforce or weaken the reliability of responses provided. Question 28 for 

instance, is designed to reveal the sensitivity of respon9-ents' WTP values to the 

"Scope effect"; while questions 29 and 30 are designed to track "protest votes"21
. 

4.3.6 Adherence to NOAA Panel Guidelines on Contingent Valuation 

In order to evaluate the extent to which this study complies with the guidelines put 

forward by the National Oceanic and Atmospheric Administration, I will use the 

framework employed by Barton (1998, 16). It should be emphasized that rather than 

being a checklist, the NOAA Guideline is a list of recommendations, and as such, total 

adherence is justifiable only to the extent that it is feasible. Generally, the degree to 

which a study conforms to these recommendations might give an indication to the 

accuracy of the WTP figure ultimately derived. This is particularly important when the 

WTP study is being conducted to elicit values that would subsequently be applied in 

compensation calculations (in situations involving loss of environmental resources), or 

20 My coinage for level of knowledge about environmental issues 
21 These phenomena were extensively discussed in Chapter 3. 
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cost-benefit analyses. The conformity level attained in this study is similar to those 

observed in studies designed for the purpose(s) just defined (e.g. Barton, 1998). Since 

this study focuses more on an understanding of the workings of the WTP process (and 

the feasibility of adopting a "new" administration method), rather than the elicitation 

of representative WTP estimate, our conformity level as illustrated in Table 4.2 below, 

is more than reasonable. 
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Table 4.2 

An Appraisal Of Research Adherence to NOAA Panel Guidelines on Contingent Valuation 1 
I I 

~~••mm!fml?llDJtc ' " JJJ!~'' '"" ,,., 

-·· ""' Valid WTP responses as % of 
selected sample size: 15 % of 
individuals. High response rates are 

1 Minimization of sample and item non-response yes/no usually obtained in interview-based 
surveys. This proportion is howeve 
reasonable for the administration 
method adopted. 

Only 35 of the 195 respondents 
indicated that they were willing to 
enhance their WTP contribution in 

2 
WTP responsiveness to scope of 

yes/no 
response to an increase in the projec 

environmental improvement scope. Average additional contribution 
was $78.72. 102 respondents 
answered 'Not sure .. to the scope 
question, while 40 answered no. 

3 Understanding of valuation task Yes 
Explicit in the scenario building, and 

4 Provide reference to cost of program yes also in reference to the opportunity 
cost of making a contribution 
Used a sample composed mainly of 

5 Probability sampling no university students. Sample choice 
driven by feasibility constraints 

6 Personal interviews no Survey was deployed on-line 

7 
Pre-testing of interviewer effects and survey 3 expert opinion, 1 pre-test and 1 pile 
instrument 

yes 
run 

8 
Record advance information given to none provided to avoid focusing 
respondents 

no 
effects and mind-sets 
A broad description of projec 
objectives and expected deliverables 

9 Accurate description of programme or policy yes/no was provided, lndepth description 
avoided to guide against information 
overload 

value range and open-ended question 
10 WTP valuation question yes/no option. The NOAA recommends the 

double-bounded dichotomous choice 

11 
Explicit no answer or don1 know option This aption was provided at all 
provided 

yes 
instances where it is appropriate 

preceding the WTP question, the 
following statement was made: "Be 

12 Reminder of undamaged substitutes 
reminded that Canada is host to 25% 

yes of all global wetlands. As such, the 
Cumberland Marshes only represent a 
proportion of these resources' 

13 Adequate time lapse until recovery n/a not relevant within valuation context 

14 
Follow-up questions on motivation for WTP and 

yes required for discerning ' protest votes' 
understanding 

Open-ended approach is Insusceptible 
to ' yeah" saying. Yeah saying occurs 
when a respondent is suceptible to 

15 Deflection of warm glow and "yeah" saying yes 
answering yes to a yes/no question, 
This condition is unique to CV studies 
utilizing referendum style 0 

dichotnomous choice methods fo 
WTP elicitation 

Reminder of alternative expenditure 
16 possibilities, (opportunity costs and budget yes preceeding WTP question 

constraint) and substitute sites 

17 
Sensitivity to interim VS. steady-state 

n/a 
interim 'wetland repurchase ' phase 

losses/improvement not a policy option 

Sensitivity to time of implication I present value 
no sensitivity tests were conducted 

18 
of benefits 

n/a with reference to the time implication 
of policy implementation 
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4.4 Analysis Approach 

Data from the Wetland Conservation Survey is analysed in two folds: (1) a descriptive 

summary of the data in graphical form, and (2) an econometric analysis. As suggested 

in Chapter 2, the econometric model specification is based on the theory of consumer 

choices and the theory of public goods22
• 

Based on the foregoing, a typical way of explaining the estimated WTP values 

in CVM studies is by modelling them as a function of possible explanatory factors. 

Consequently, WTPi can be specified as a random variable that is a continuous 

function of several different variables occurring in the expenditure function23 
., i.e 

WTPi = Xi~ + c.i. c.i."' (O,cr2
} (4.1) 

Maximum expressed WTP values from respondents is therefore our dependent 

variable (WTPi), while our independent variables (Xi) will be a vector of the various 

socio-economic characteristics of the respondents. ~ is a vector of unknown 

parameters, reflecting the relationship between changes in a given Xi and WTP. This 

is a simple ordered linear model that can be estimated using the Ordinary Least 

Squares (OLS) method. (Mitchell and Carson, 1989). 

I specify a WTP model with WTP estimates obtained from the WCS being the 

dependent variable and a vector of respondents' socio-economic characteristics as the 

independent variables24
• This, I estimate using a sitnple OLS estimator. 

22 See Chapter 2, Page 15, for details 
23 

See Ribaudo, Mo and Daniel Hellerstein, 1992; Brandi-Hansen, E., 1999). 

24 A full description of the econometric model including dependent and independent variables is given 
in appendix 3 
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4.5 Concluding Remarks 

The NOAA panel contends that the objectives for value elicitation surveys are yet to 

be thoroughly met, even in the most rigorous contingent valuation studies. It is 

recommended that additional research be carried out to address all currently 

unresolved CV issues. Nevertheless, the NOAA panel suggests that a full compliance 

with the guidelines produces CV results that are "reliable enough to be the starting 

point" for ascribing value and assessing damage (Portney, 1994, 258). 

Still, the proposed and often utilized alternative to contingent valuation is 

expert opinion. 

How experts know the value that the public places on an uninjured 
environment, without resort to measurement involving some sort of 
survey, is unclear. When that public valuation is the object of 
measurement, a well-designed contingent valuation survey is one way 
of consulting the relevant experts - the public itself (Hanemann, 1994, 
287-288). 
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CHAPTER FIVE 

Data and Analysis 

In this section, I analyse the data obtained from the Wetland Conservation Survey 

using a two-pronged approach: (i) a descriptive summary of the data, and (ii) 

econometric analysis and interpretation. 

5.1 Descriptive Summary of Data 

The Wetland Conservation Survey was activated on February 25, 2002 after a series of 

test-runs. Figures 5.1 and 5.2 show the response pattern. 

Figure. 5.1 Response Rate 
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A total of 196 responses were returned, constituting approximately 10% of the 

sample of 2,000 people surveyed. Since I recruited and contacted respondents through 

their University of Saskatchewan email addresses, I decided to test the reliability of 

this sample by direct solicitation of respondent's "active" email addresses. I realized, 

through this measure, that approximately a third of our sample do not use their 

University accounts. This effectively reduced our sample by 667 to approximately 

1,333. Using this analogy, I could therefore conclude, that essentially, a 15% response 

rate was observed. 

In general, mail survey response rate lies in the neighbourhood of 30-35 %(Dillman, 

1978). 

Survey responses were collected over a period of seven weeks, prior to the 

winter semester exams and subsequent sutnmer breaks. I observed that responses 

peaked immediately after contacting respondents by email, trickled out, only to peak 

again after sending reminders. Since our sample was predominantly University of 

Figure 5.2 Marginal Response 

Response Rate: Marginal Increase/Time 
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Saskatchewan students, the survey was rounded off as the semester wounded down. 

An extended implementation period might have significantly increased the response 

rate. The marginal benefit of such an extension, however, is debatable. 

Of the 196 responses, 16% provided incomplete surveys. The majority of this 

occurrence was due to a technical error in the construction of the on-line survey 

instrument. Question 7 supplied links to websites providing information on wetlands 

in general and the Cumberland Marshes specifically. At the beginning, accessing any 

of these websites overrode the survey site. When respondents close the proxy sites, 

they automatically shut down the survey. This error was subsequently resolved, 

leading to a 0% increase in incomplete responses, though there were only 10 responses 

afterwards. 

Figure 5.3 Respondents' Survey Completion Mode 

Did you manage to complete survey with few interruptions? 
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()%-1------ >60 rrins 50-60 nJns 40.50 mins 30-40 !TillS 20-30 mns 1 o-20 nine; <1 o minutes 

Yes No 
Yes/No 

As shown in figure 5.3, 90% of respondents believe they were able to complete the 

survey with few interruptions, while over 50% completed the survey between 1 0 to 20 

minutes. Our original time estimate for completing the survey was 20 minutes. 
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The average respondent's age was 25 years, compared with 39 years at the 

provincial level and 3 7 years at the national level. 4 7% of all respondents were female, 

leaving 53% male (Table 5.1). The average level of education is 14 years, fairly close 

to the slightly over 13-years level of Statistics Canada's 1996 figure. The additional 

year can be attributed to the fact that the sample was drawn from a tertiary institution. 

In order to track respondents' perception of their lifespan, I created a proxy for 

life expectancy based on attaching a scale of 0-5 to an age range of 20 -100 years. The 

0-5 scale captures a respondent's opinion on the probability of reaching a particular 

age, whereby a respondent selects 5 when she has already attained an age, and 0 when 

she considers it improbable that she reaches that age. A respondent's (perceived) life 

expectancy, therefore, is the cumulative weighted "average" of his age expectations25
• 

Average individual income was $23,858.02, which is also comparable to the 

provincial and national levels of $22,541 and $25,196 (per annum) respectively. This, 

as would be expected, varies significantly from household income figures of $42,685 

and $48,552 respectively (per annum). Income, of course, includes transfer payment. 

Average (individual) debt stands at $11,116, which is difficult to compare with the 

average household debt of $38,418 and $55,155 respectively. However, when 

compared with specific debt components (seeming particularly applicable to the 

population sample) that add up to $13,999 and $10,364, the individual debt figures 

become more credible. 

25 "Average" here does not refer to the actual average as the various age levels were multiplied by the 
probability factor indicated by the respondent, summed and then divided by a factor of 10. The factor of 
10 was chosen to create Live Expectancy estimates that would be manageable and also mimic true Live 
Expectancy numbers. See Appendix 4 for full presentation of charts. 
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Table 5.1 Demographic Distribution 

Survey Saskatchewan Canada 
Age 25 39 37 
Gender (M/F) 53%:47% 49.6%:50.4% 49.5:50.5% 
Education 14 ·13 13 
Average Individual Income (Earners) 23,858 22,541 25,196 
Average Household Income Not Applicable 42,685 48,552 
Average Debt* 11 ,116 38,418 55,155 
Debt** 11,116 13,999 10,364 
Data source: Stat1st1cs Canada, 1996 Census (20% sample) 

*Average Debt (in the benchmarks) refers to the average household debt 

•• Debt refers to the value of selective credit obligations as they pertain specifically to students (Student Loans, Credit Card) 

The following figures describe the pattern observed for some of the key 

variables in the survey: When asked about their priorities regarding solving a range of 

14 societal problems, respondent gave an interesting pattern of responses, based on a 

priority scale of 1 to 5, where 1 is "not a priority at all" and 4 is "very high priority". 

26% of respondents thought reducing poverty and hunger was a very high priority, 

while 17% thought it was a low priority (Figure 5.4). 

Figure 5.4 Response Pattern to Selected Priority Questions 

Reducing Poverty & Hunger Reducing Nuclear Threats 
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Also, 17% thought reducing nuclear threats was a very high priority, while 38% 

thought it was a low priority. 28% of all respondents thought protecting endangered 

species was a very high priority, while 28% thought it a low priority. Against this 

background, I defined an index for "greenness" based on three questions prompting 

respondents for their priorities regarding environment-related problems. The three 

questions considered are as follows: 

"Society is limited by resources in its ability to solve all policy problems, therefore, 
we have to agree on priorities. What are your personal relative priorities? (1) 
Protecting endangered species, (2) Preventing climate change, and (3) Cleaning up 
the environment." 

A respondent is defined as "green" if they score a total of 1 0 points or more on the 

three questions. This implies that they must consider at least two of the environmental 

issues a very high priority and the third at least a low priority; or they must consider at 

least two of the issues a high priority and the third a very high priority. Based on this 

template, 29%) of all respondents were "green". 

I also defined an index for nature-related activeness. Here, a respondent's 

"activeness" is determined by his participation or lack thereof in five nature-related 

activities. A respondent is "active" when he or she participates in at least 3 of the five 

activities26
• Based on this index, 34% of the respondents were active. Within this 

framework, it was also observed that the level of activity varies significantly from one 

activity to the other (Table 5.2). 

26 Please see question 2 in the Wetland Conservation Survey (Appendix 1) for the details of the five 
nature-related activities. 
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Table 5.2 Participation Levels in Various Nature-Related Activities 

ACTIVITY SURVEY BENCHMARK 
Participation Saskatchewan Canada 

outdoor activities in natural areas 92o/o 74o/o 43°/o 
residential wildlife-related activities 38°/o 360/o 38°/o 
wildlife viewing 34°/o 15°/o 1go/o 

recreational fishing and/or hunting 41°/o 29o/o 23°/o 
indirect nature-related activities 76% 74°/o 75% 
*Benchmark: The Importance of Nature to Canadians, 1996- Environment Canada 

The wordings and phrasing of my survey questions concerning participation in 

nature-related activities (question 2) were exactly the same as those used in the 

Importance of Nature to Canadian~ survey (Environment Canada, 1999, 7-24). This 

created a basis for direct comparison. Table 5.6 clearly shows that my survey sample 

is more "active" than both the Saskatchewan and Canadian samples in the 

Environment Canada Survey. This is attributable to the relative "youthfulness" of the 

sample population in comparison to the Saskatchewan and Canadian samples. Even at 

the various participation levels, the frequency of participation varies significantly from 

one activity to the other. See Appendix 4 for more details. 
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Figure 5.5 General Awareness and Education About Wetlands 

Have you taken Unl course on the Natural Environment? 
lnformedness About Wetlands 
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The charts in Figure 5.5 illustrate respondents' level of informedness about issues 

concerning the economics of the environment in general, and the Cumberland Marshes 

specifically. 42% of respondents have taken an environment-related course at the 

university level. 9% of all respondents consider themselves highly informed, informed 

about environmental issues; 52% averagely, another 31% uninformed and 3% believe 

they are completely ignorant. However, only 21% of respondents have heard of the 

Cumberland Marshes, while 70% have visited a wetland before. Altogether, these 

patterns give a general indication to participant's environmental awareness and 

inclinations. This is a critical element of the sample characteristics. 
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Altogether, the population sample is slightly skewed towards the younger, lower 

income section of the general population, yet seems relatively un- biased. As I have 

emphasized, choosing a sample in this manner is acceptable when the object of the 

survey exercise transcend the accuracy of the WTP estimate to other elements, such as 

the confirmation of a theoretical notion, comparison of methods and techniques and/or 

the investigation of various structural elements of the CVM process. Being a 

population of rational adult individuals acting as economic agents in the bid to 

maximise their utilities, I believe they possess the ability to provide informed, 

reasoned and reliable WTP responses, suitable for the particular objectives set for this 

research study. 

Figure 5.6 gives some indication to respondents' perception of the earnestness of 

the study as well as the correctness of their response. 

Figure 5.6 Credibility of Survey Responses 
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Also, the following comments, quoted verbatim from survey respondents suggest 

that not only did respondents take their time to complete the survey, they also took it 

seriously. 

1. The amount I said I would contribute now is lower than what I may in the 

future. Since I am a full time student I am somewhat frugal ... 

2. I feel that the wetlands are in great danger, and are an essential part of our 

life. If we want to keep them around we must do something to save them. The 

saving of the wetlands depends on everyone's contribution, and not only the 

users, because in [sic] some way or another the wetlands are going to 

influence your life no matter where you live or what you do. Wetlands are a 

major concern and we need to start recognizing that before it is to late to save 

them. People need to think about the wetlands and what they mean to us and 

how they play a role in our lives. They need to imagine a life without 

waterfowl, or boating or fishing, they need to picture no swimming or 

waterskiing, and maybe then they will not take it for granted. I hope that 

people soon come to their sences and start to save the wetlands. 

3. I think what you are doing is really important, but do not ask the tax payers 

for more money, taxes are already high enough '. 

4. This survey was very informative. While I was aware that many species 

migrated through Saskatchewan/Manitoba, I didn't know so many of the 

breeding population of the species did. We need to keep this [sic} are alive. 

Otherwise[ sic} they species will dwindle." 
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5. A thorough survey, I share a concern for the. wetlands and feel responsible for 

maintaining them, but i feel that targetinhg those using them the most is 

essential. If big business is mining our wetlands, they are the ones to pay, and 

not pass it on to consumers. [sic] In regards to the willingness to pay, my 

contribution is low because I have limited money and feel that there are too 

many individual organizations asking for my money. possibly merging into a 

larger group may create a better public image and save money on 

administration.' 

6. This doesn't address the intent of conservation, thus questions are hard to 

answer. If the idea is to stop boating/fishing/camping then I don't support it at 

all. If it is to help support other areas that need to be saved from destruction 

(farming) then I support it. there is room for both uses, depending on -how rare 

the area is. kicking people out of P.A. national is an ignorant solution, for 

example. if the solution is only one or the other I don't support any of it. If you 

want people to support environmental projects then don 't take these areas 

away from them. We are not all berry pickers, and bird watchers. 

See Appendix 4 for a summary of survey responses. 

5.2 Willingness To Pay Estimate 

The WTP per hectare per year estimated in this study is compatible to estimates from 

existing studies. As discussed in previous chapters, I defined the WTP model in the 

previous section. Among a range of alternatives, I deployed the "Open-ended" format 
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in eliciting respondents' WTP contribution, while providing minimal guidance. The 

average WTP for all respondents stood at $62.4 per annum for an extended period of 

25 years. The median WTP was $20 and the mode was $20 as well, recurring 3 8 times 

in all. There is no final verdict in the literature regarding the most reliable WTP 

estimate between the mean, mode and median, though most researchers rely on the 

mean or median as their choice estimate. There were a total of 5 "zero votes". 

However, the respondents failed to volunteer a reason for their votes. 

The Cumberland Marshes covers a total area of 225,000 hectares (2,250 km2
) 

coniferous forest (temperate), rivers/streams, fen and freshwater lake. With the 

Saskatchewan population at 1,015,000 people, and given the three individuals per 

household structure stipulated by Statistics Canada, we can infer that the total number 

of Saskatchewan households stands at approximately 338,333 27 
• An annual 

contribution of $62.4 per household yields a total annual WTP of $21,112,000; this 

translates to an annual aggregated WTP value of$94 per hectare. Using a 6o/o discount 

rate over an extended period of 25 years, the capitalized value of the Cumberland 

Marshes would be approximately $270,000,00028 or $1,200 per hectare. 

Since the WTP numbers were not normally distributed, and based on the 

observed consistency of the mode and median, an alternative valuation based on the 

median provides a balanced perspective. Therefore, a contribution of $20 per 

household yields a total annual WTP of $6,766,666, i.e. $30 per hectare per year. This 

27 Mean or median household or individual WTP estimates could be aggregated using a number of 
(population determination) criteria, ranging from vicinity to location, to residency, activity groups, 
access category and so on (See Population Canada, 1992) 
28 Clearly, this Present Value ofWTP contributions would vary depending on the discount rate applied. 
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translates to a capitalised value of approximately $86,600,000 (or $384 per hectare) 

over a period of 25 years at a 6% discount rate. 

A total of 102 of the 195 respondents answered "Not Sure" to the "Scope" 

question, asking whether they are willing to enhance their WTP contribution in 

accordance with an increase in the scope of the Cumberland Marshes project. 40 are 

unwilling to make an additional contribution, while 35 are willing to increase their 

WTP contribution in accordance with an increase with project scope. Collectively, 

these respondents are willing to make an incremental contribution of $78.72 (mean). 

This, clearly, suggest a certain degree of "Scope Effect" in respondents' initial WTP 

responses. 

Ordinarily, the sensitivity of the WTP function to the scope of the 

environmental good in question could be tested by comparing WTP for the base 

environmental good with WTP for the bigger good (which, in this case, is the sum of 

the base and the additional contribution). Testing the null hypothesis that the 

coefficients of these two estimates are equal using, for example, an F-test would 

enable one to draw the desired conclusion. Because of insufficient observations, 

however, this test could not be carried out. 

CV values obtained over an extensive range of studies vary significantly. This 

variation can often be explained in the specific context within which the Contingent 

Valuation exercise was conducted, including the specific technical approaches 

deployed, the discount rates adopted, the applicable population size used in 

aggregation, the socio-economic characteristics of the population and other 

differentiating factors. This condition makes direct comparison of (the value of) WTP 
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estimates obtained from different studies difficult. According to Woodward and Wui 

(2001, 257- 270): in their analysis based on results from 39 wetland valuation studies: 

"The number of studies quantifying the value of wetlands and the services provided by 

these ecosystems is rapidly expanding .... while some general trends are beginning to 

emerge, the prediction of a wetland's value based on previous studies remains highly 

uncertain and the need for site-specific valuation efforts remains large." Table 5.3 

shows a range of WTP estimates that were derived from previous research. 

Table 5.3 WTP Estimates from Other Studies 

SIN AUTHOR(S)/REFERENCE SAMPLE ESTIMATES 
LOCATION 

1 Allen, 1992- California US$54, 196 per hectare 

2 Costanza, 1997 - 253-260 Global US$21, 100 per hectare 

3 Roberts, 1997 Minnesota, US$227 per hectare (water supply); US$1 ,060 per hectare 
South Dakota (flood control); US$51 per hectare (habitat, recreation, 

easthetics); US$15,062 per hectare (capitalised value @ 6% 
discount) 

4 Sappideen, 1992- 39-46 Australia A$766,234 (annual aggregated recreational value); 
A$13million (present value @ 4% discount rate) 

5 van Kooten, 1992- 79-89 Saskatchewan Mean WTP: US$9.34 per hectare (in order to continue free use 
of slough areas; but, WT A: US$64.59 per hectare (to stop 
drainage activities); WTA: US$148.94 per hectare (for allowing 
the establishment of a dense nesting cover for waterfowl on 
prime agricultural land. 

6 National Audubon Society u.s. US$25.3 billion (direct expenditure, 1991 ); US$72 billion 
Valuing Wetlands, 1994 (indirect and induced economic effects associated with these 

expenditures); 1 million jobs 

7 Rager and Johnson 1995 California US$54, 196 per hectare 

8 Sappideen, B. 1992- 39-46 Australia A$766,234 (annual aggregated recreational value); 
A$13million (present value @ 4% discount rate) 

9 Pate and Loomis, 1997 San Janquine US$138.92/Annum 
Valeey, CA 

10 Stevens et al, 1995 New England US$136.20/Annum 

11 .Sathrathai, 2001 Thailand US$1 ,851.00/Annum/Acre 

*Sources: 
(1) Environment Canada Report, 1988- 1998; (2) Kazmeirczak, 2001 
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In the studies referenced above, valuation scenarios ranged between 5 and 30 years, 

the natural resource areas varied widely between 5 and 10,000 hectares and discount 

rates were between 4% and 8%. 

5.3 Econometric Analysis: WTP for the Cumberland Marshes 
Preservation 

The regression presented interesting outcomes. Most parameters bear the expected 

signs, with the exception of a few surprises, which, might have resulted from 

limitations inherent in the underlining data. I present (in Table 5.6) two sets of results 

as obtained in the empirical analysis. On the one hand, I show the results of the full 

model regression, thereby giving some perspectives on what variables are important 

(in what magnitude and in which direction) and what variables are not. On the other 

hand, I present results from a restricted model, in which only significant and sign-

consistent variables were included. 

My choice of potential explanatory variables was based on the theory of 

consumer demand (as defined in the conceptual model specified in Chapter 4) as well 

as variables that had proven significant in other studies. According to Mitchell and 

Carson, 1989, it is recommended that "for every variable suggested by consumer 

theory, or its relevant proxy, found to be significant and of the expected sign, we will 

say that the willingness-to-pay estimate has increasing economic construct validity. 

Increased (weak) convergent validity is claimed for significant and correct predictions 

of the sign for variables from other valuation studies (Barton, 1998, Pg. 9) 
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Table 5.4 gives a list of the specified variables and their meaning. Some of the 

less obvious variables are subsequently defined in more details. 

Table 5.4 Description of Variables 

Variable29 Definition 
WTP 
LOG(INCOME) 
LOG(DEBT) 

Willingness To Pay Contribution 
Log of Current pre-tax income 
Log of debt owed to formal and informal sources 
Live expectancy (proxy, based on a weighted estimate of personal 

L VEXPECT ANCY expectations) 
AGE Age 
MALEg Sex (0,1) 
EDUCATION Level of education (in·years) 
UNIVYEARS Years of college education 
ENVRCOURSE!:.! Having taken an environment -related course at college level (0, 1) 
ECONg Having taken an Economics course at college level (0, 1) 
GREENg Index of "Greenness"(O, 1) 
ACTIVEg Index of environmental activeness (0, 1) 
INFORMED Level of informedness 
HEARDg Having heard of the Cumberland Marshes (0, 1) 
VISITg Having visited a wetland Area (0, 1) 
RURALg Permanent residence (Rural, urban, sub-urban) (0, 1) 
MILES Distance from respondent's residence to Cumberland Marshes 
DURATION Duration of survey completion 
WWW How many of the provided information websites visited 
INTERRUPTNg Ability to complete survey with minimal interruption (0, 1) 
REALITY Conviction that project of this nature will be implemented in reality 

o GREEN is an index developed out of questions that asked respondents about 

their priorities regarding a range of socio-economic issues. Three of the 14 

questions were environment-related. A respondent is "Green" and as such is 

allotted "1" on GREEN variable if he scores a total of 10 points on the three 

questions and "0" otherwise. For this to happen, he must have answered "Very 

29 Variables with the "Q"annotation are Dummy variables. See Appendix 3 for full description of 
variables 
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High Priority" to at least 2 of the three questions and at least "Low Priority" in 

the third; or "High Priority" in two and "Very High Priority'' in the third. 

o ACTIVE is a dummy variable for respondents' "Environmental Activeness". A 

respondent is allotted "1" if he is active in at least 3 of the 5 environment

related activities, and "0" otherwise. 

o INFORMED tracks respondents' informedness on a scale from 1 to 5, with 1 

being "Ignorant" and 5 being "Highly informed". 

o HEARD is a dummy variable for having heard of the Cumberland Marshes. 

o VISIT tracks whether or nor respondents have visited a wetland area. 

o LVEXPECTANCY is a proxy for respondents' perception of· their life 

expectancy. This is a weighted average, whereby a respondent's expectation to 

reach a particular age is graduated on a scale of 1 to 5, with 1 being "Not 

Probably" and 5, "Already Attained". 

o RURAL is a dummy for permanent residence, with "1" representing "rural" 

and "0" for the other residential types. 

o REALITY graduates respondents conviction that" a project so described will 

be implemented in reality"; and, finally 

o MILES measures the distance (in miles) between respondents residence and 

the Cumberland Marshes using respondents' postal codes. 46 respondents, 

representing 24%, did not supply their postal codes. Since the Cumberland 

Marshes is a wide expanse of land, I measured the distance between 

respondents' postal codes and a specific spot on the Cumberland Marshes. For 

this purpose, I chose the Mistik Lodge, a resort centre "located in the heart of 
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the Cumberland House Delta"30
. That way, I obtained a proxy zip code for the 

Cumberland Marshes. I calculated the approximate distances using Zipmath, a 

geographic software designed specifically for this purpose 

(www .zipmath.com). 

Referencing literature on previous studies, some of the expected signs from estimating 

CVM parameters are as follows: 

30 Mistik Lodge, Box 69 Cumberland House, SK SOEOSO 
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Table 5.5 Empirical Results from Previous Studies 

VARIABLE 
General Context Specific Variable RESULTS 
Witke and Urfei, 1999 Parameter P Value 

Constant Intercept -1.16 0.063 
Income Log of Income 0.17 0.0004 
Education College or Higher -0.18 0.024 
Green Pretecting Coastal Areas Extemely Important 0.15 0.046 
Not Green Protection Not Important -0.71 0.169 
Not Green Decrease Spending on Engr. W/Life -0.27 0.032 
Payment Mechanism Prefers Tax over Higher Prices 0.39 0 
Confidence in Project Has Extreme Confidence in State Govt. 0.31 0.085 
Active Participates in Boating, Fishing etc 0.22 0.004 
Active Birdwatcher 0.18 0.016 
R Square: 0.279 
Witzke and Urfei, 1999 

Parameter P Value 
Green Green Party 0.5462 0 
Income log of Income 0.0001 0 
Gender Sex (Female) -0.0901 0.179 
Education No school -0.5880 0.01 
R Square: 0. 102 
Barton, 1998 (Household Model) 

Parameter P Value 
Active Practices water sports/activities -0.095 0.2751 
Income Log of Income 0.046 0.0636 
Gender Sex (Female) -0.077 0.3423 
Age Age 0.002 0.4043 
Education Higher Education (> 12 years) 0.298 0.0169 
R Square: n/a 
Barton, 1998 (Visitors Model) 

Parameter P value 
Active Practices water sports/activities 0.139 0.1613 
Income Log of Income 0.079 0.0566 
Gender Sex (Female) -0.035 0.7235 
Age Age -0.003 0.5687 
Education Years of Formal Education -0.034 0.119 
R Square: nla 
Carson and Cameron, 1992 

Parameter P Value 
Income Log of H/hold Income 0.46126 0.09897 
Gender Woman -0.1414 0.03523 
Education No High School -0.51808 0.06134 
Education Graduate School 0.57804 0.06927 
Age Age 0.04565 0.00602 
R Square: nla 

Following Witzke and Urfei (1999) as well as Baton (1998), I conducted a "full 

model" regression using all explanatory variables considered. Then, I derived the ''best 
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statistical model" based on a stepwise inclusion approach, relying on the combination 

of a 15% significance levee\ sign correctness and the model that yielded the highest 

R2
• Though the significance level deployed in contingent valuation studies varies, 

Barton (1998) suggests it is common practice in CV studies to set statistical reliability 

at the 10% level. Results of both regressions are shown in Table 5.6 

Table 5.6 Regression Results 

FULL MODEL ;j£ RESTRICTED MODEL 
Variable Coeff Std. Error t-Statistic 
LOG(INCOME) 42.14 26.70 1.58 
LOG(DEBT) 0.51 2.35 0.22 
LVEXPECTANCY 1.13 0.60 1.90 
AGE -1.64 2.17 -0.76 
MAL Ed 46.65 30.72 1.52 
EDUCATION 0.35 8.59 0.04 
UNIVYEARS -11.15 8.33 -1.34 
ENVRCOURSEd -40.50 21.81 -1.86 
ECONd 55.68 69.13 0.81 
GREENd 1.31 29.44 0.04 
ACTIVEd 33.14 37.48 0.88 
INFORMED 25.36 18.76 1.35 
HEARDd 6.02 30.84 0.20 
VIS lTd 0.81 29.88 0.03 
RURALd -38.62 28.46 -1.36 
MILES -9.01 5.55 -1.62 
DURATION 5.13 8.68 0.59 
www -1.67 15.20 -0.11 
INTERRUPTNd 28.83 39.41 0.73 
REALITY 5.19 7.87 0.66 
c -263.13 149.08 -1.77 
A-squared 0.42 Mean dependent var 
Adjusted A-squared 0.20 S.D. dependent var 
S.E. of regression 89.83 Akaike info criterion 
Sum squared resid 427662 Schwarz criterion 
Log likelihood -425 F-statistic 
Durbin-Watson stat 1.42 Prob(F-statistic) 
n=195 

Prob. 
0.12 
0.83 
0.06 
0.45 
0.13 
0.97 
0.19 
0.07 
0.42 
0.96 
0.38 
0.18 
0.85 
0.98 
0.18 
0.11 
0.56 
0.91 
0.47 
0.51 
0.08 

49.05 
100.67 

12.07 
12.72 

1.93 
0.03 

Coeff Std. Error t-Statistic Prob. 
35.06 16.43 2.13 0.03 

1.08 0.52 2.09 0.04 

38.83 18.70 2.08 0.04 

-8.88 5.46 -1.63 0.11 

-212.20 95.70 -2.22 
0.17 Mean dependent var 
0.14 S.D. dependent var 

124.58 Akaike info criterion 
203304 7 Schwarz criterion 
-846.62 F-statistic 

2.23 Prob(F-statistic} 
n=195 

0.03 
59.71 

134.37 
12.52 
12.63 

6.51 
0.00 

31 The only exception to this rule is INFORMED which was included at slightly above the 15% level 
32 Both regressions were corrected for heteroskedacity 
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5.3.1 Discussion 

o The OLS regression results demonstrate an ability of the specified model and 

the underlining data to explain the relationship between the socio-economic 

factors and expressed WTP. With an R2 of 0.42 for the full model and 0.17 for 

the restricted model, the independent variables were able to explain the 

respondents' WTP values to an acceptable degree for studies of this nature. 

The lower R2 observed in the restricted model is an indication that the 

excluded variables are weak due to multicolinearity. Clearly, the variables 

have a collective explanatory strength, but individually, they are weak. 

o The coefficient of the log of income [LOG(INCOME)], is large, bears the 

expected positive sign and is significant at the 85% confidence level. LOG 

(DEBT) is neither sign-consistent nor significant, leading to its exclusion from 

the restricted model. I had expected a trend that might aid a judgement on the 

effect of respondents' intertemporal budget constraints on WTP, especially as 

defined in debt obligations, but this notion was not reflected in the empirical 

results. 

o LVEXPECTANCY, while bearing a positively consistent sign, also 

demonstrates a high significance, even at the 90% level. My contention is that 

the higher a respondents' perceived life expectancy, the higher his ''use" and 

"option" values, leading, in tum, to a higher WTP. The LVEXPECTANCY 

sign, therefore, is consistent with this hypothesis. 

o The positive sign borne by the MALE coefficient is consisted with previous 

results in WTP literature. In my model, I specified "1" for male and "0" for 
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female. It had been previously observed (as shown in Table 5.2.3) that males 

are more predisposed to make a higher WTP contribution. MALE is also 

significant at the 85% level. 

o AGE is negative but insignificant. In general, AGE has been observed to be 

negative in various WTP estimations. 

o EDUCATION is positive, but insignificant. The pattern observed for this 

variable varies over a range of studies. 

o UNIVYEARS is negative and insignificant. The negative relationship 

observed could be explained in the fact that the more years an individual 

spends pursuing higher studies, the more critical, and, perhaps, the more 

discerning he is. Hence, it is not unlikely that respondents in senior college 

years consider a wider perspective while indicating their WTP and as such, 

expend more caution. 

o Rather surprisingly, however, a negative relationship is observed between 

WTP and ENVRCOURSE. However, the observed pattern could be explained 

in the fact that respondents who have taken environmental courses have the 

requisite skills and cognitive ability to absorb information, analyse and make a 

judgment that hinges more on objectivity than the average respondent. As 

such, a respondent who reveals himself to have studied an environment-related 

course is more likely to be rid of some of the "warm glow" and lack of "scope" 

effects that may be associated with the ordinary respondent's expressed WTP. 

Students of environmental courses are also more likely to demand more 

government efforts toward environmental preservations through better 
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regulatory and taxation policies. This inclination might have reflected in the 

observed WTP pattern. 

o A positive relationship is observed between ECON and WTP. This is rather 

odd as one might generally expect that respondents with some level of 

exposure to Economics might exhibit a tendency to be more conservative in 

their expenditure, and also, as in the case with ENVRCOURSE, be able to 

disconnect from some of the "warm glow" effects. On the other hand, however, 

one might rationalize that since environmental issues are complex, a better 

understanding of the overall economic implications (as might be bestowed 

upon a respondent by studying economics) may, to some degree, lead to a 

stronger commitment. 

o Also, both of the indexes used to track respondents' environmental inclinations 

i.e. GREEN33 and ACTIVE bear the expected positive signs. However, they 

both turned out insignificant at the 85o/o level. 

o INFORMED respondents tend to indicate a higher WTP for environmental 

preservation. This variable is also barely insignificant. 

o Respondents who claim to have heard of the Cumberland Marshes (HEARD) 

demonstrate an inclination to make a higher WTP contribution. This, perhaps, 

is because a keen sense of familiarity is likely to create an additional impetus 

for a would-be contributor. Nevertheless, the variable HEARD is very 

insignificant. Contrary to expectations, however, respondents who indicated 

33 An alternative representation of"greenness" was created based on a simple cumulative of 
respondent's score on the three stated questions. The parameter for this index was of the wrong sign 
and, also insignificant. Since greenness is a predilection, rather than a revealed preference, the process 
of defining an appropriate measure is rife with inherent subjectivities. 
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they have visited a wetland show an inclination towards a lower WTP. This is 

shown in the negative sign of the VISIT coefficient. VISIT, also is almost 

absolutely insignificant, and, as such, unworthy of any additional 

consideration. 

o RURAL is a dummy variable for respondents' permanent residence, whereby 

"1" represents "rural" and "0" represents "town" or "urban". It is 

understandable that respondents living in rural areas value wetlands less that 

urban dweller, since such resources would typically be more in abundance in a 

rural setting. 

o The negative sign on the MILE parameter follows naturally. Interestingly, 

MILE also shows significance at the 85% interval. This indicates that the 

further away a respondent lives from the Cumberland Marshes, the less value 

they are likely to ascribe to it. The particular value elements being highlighted 

in this respect are the use values and, to a lesser degree, the option value. This 

indicates that respondents tend to ascribe a higher value to an environmental 

good when there is a likelihood that they would use it at some point in time. 

o The last four variables stem from the questionnaire debriefs. All four variables, 

however, tend to be insignificant at the 85% confidence interval. A positive 

relationship is observed between how long respondents indicate they spend 

completing the survey (DURATION) and their WTP contribution. Also, 

respondents who say they managed to complete the survey with minimal or no 

interruptions tend to have a higher WTP. These two variables, however, are 

insignificant. 
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o On the contrary, the higher the number of websites a respondent visits seeking 

information on the Cumberland Marshes and wetland in general (WWW), the 

less their WTP. This may suggest that such respondents are a priori less 

informed about the environment, suggesting less interest in the environment. 

However, a positive correlation exists between GREEN and WWW, 

suggesting some inconsistency. With a 0.88 probability factor, this observation 

is neither here nor there. There might be insufficient variability to warrant a 

reasonable conclusion. 

o Finally, the higher a respondent's conviction that a project of the nature 

described in the questionnaire would be carried out in reality, the higher his 

WTP. This follows intuitively. 

Using the statistical means of all explanatory variables in the model, I determined the 

distance (in miles) away from the Cumberland Marshes that a respondent would have 

to reside before her WTP (for the hypothetical project designed to sustain the area) 

would be zero. This is an interesting indicator since it gives a sense of the radius 

around the "object" of valuation after which a respondents' opinion would mostly 

become irrelevant. Should a subsequent survey be planned to elicit WTP (or other) 

estimates based on the same area, this outcome provides guidance on the relevant 

population radius. The distance (in miles) at which WTP = 0 was calculated as follows: 
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Given our WTP model as 34
: 

WTP = a + Px + e 

for ( x 1) = a = C 

k = number of parameters 

xr = WTP- UL 6i.bllie.l..=_WL~Ill 
Pr 

Then, using the mean values of all explanatory variables, 

xr = (62.4- 428154.4) = 1626.9 
-263.1 

Assuming WTP = 0, we put (iv) into (ii) and solve for XMILES 

XMILEs = 0- {(L BL-Xtl.±C e)-=:..@MrLES.xMILEsll 
BMILES 

= -85.4/-9.01 

=9.48 

Since "MILES" was expressed in '00s, 

=> 948 miles 

(5.1) 

(5.2) 

(5.3) 

(5.4) 

Alternatively, the same results can be derived as follows, where Xi represents the mean 

of the ith variable: 

(5.5) 

To derive "MILES" at WTP = 0, 

0 = C + ~2(x2) + ..... + Bk(xk) + IJMILES XMILEs + ... Bk(xk) +e......... (5.6) 

34 See Appendix 3 for a full description of econometric model 
35 49.05 is the mean WTP estimate from regression results 
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where "X MILEs" represents the unknown distance in miles 

First, add and subtract ~MILES XMILES 

0 =~(x2) + ......... +~MILES XMILEs .. + Bk(xk) + s J- ~MILES XMILES + PMILES XMILES 

~ (WTP) 
PMILES X MILES= ~MILES X MILES-WTP ( 5. 7) 

XMILEs= ~ XMILEs-WTP = 4.03- ( 49.05/-9.01) 
PMILES 

= 9.48 or 948 miles 

Therefore, a respondent would have to reside 948 miles away from the Cumberland 

Marshes before her WTP = 0. This can be represented graphically as follows: 

Figure 5.7 Graphic Illustration of"MILES" at WTP = 0 

WTP 

49.05 

XMILES = 4·03 MILES 
-49.05 I -9.01 

I also derived the income elasticity of WTP at the mean as follows: 

11 = { dx/d ln(y)} ·(1/x) (5.8) 

where x = WTP at mean (from regression results) 

= 42.14 (1/49.05) ~ 0.9 
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Though the consumer theory predicts a positive and above unitary income elasticity 

for a (perceived) luxury good, the 0.9 figure observed is consistent with previous 

empirical results36
. 

By and large, the key parameters in the full WTP estimation are significant and 

they bear the expected signs suggesting a measure of increased construct validity, 

albeit the observed multicolinearity in the parameters. Nevertheless, a more 

representative sample would clearly have generated data providing more accurate and 

more reliable results. 

36 See Chapter 3, Section 3 .3 .2 for further explanations 
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CHAPTER6 

Summary and Conclusion 

6.1 Introduction 

As the final chapter of this thesis, this chapter provides a synopsis in the form of a 

brief summary of the study, an acknowledgement of limitations, future research needs 

and a conclusion. 

6.2 Summary 

Over the years, and more so in recent times, intensive agriculture, industrialization and 

urban development have combined to exert pressure on natural resource endowments 

in Saskatchewan. At the Cumberland Marshes particularly, the potential threats are 

from waterborne pollution from toxins emitted by industries located upstream on the 

North and South Saskatchewan Rivers, hunting pressure on large game mammals and 

logging on the small forest area. Thus, there are renewed tensions between the need to 

develop land for agricultural and industrial purposes and its preservation solely for 

environmental purposes. The quest to balance these contending ends have created 

crossroads wherein frameworks are required to manage these resources such that cost

benefit optimalities are realized and where loss or degradation of these resources 
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become inevitable, adequate compensation is awarded to the stakeholders. As a first 

step, however, the peculiar hurdle of value allocation must be crossed. 

The imperative to assign values to a range of goods not captured in the 

workings of traditional market systems creates a debate amongst proponents of 

alternative valuation approaches (contingent valuation inclusive) and those whose 

unyielding scepticism has led to a unique state of inertia. Inherent limitations in the 

market's acceptability as the universal determinant of value makes this debate 

unavoidable; yet, there is no general consensus on the suitability or otherwise of such 

valuation techniques as CV. The debate becomes intensified whenever CV is deployed 

as a determinant of value in real life situations involving litigation or cost-benefit 

considerations. Nonetheless, this apparent stalemate has failed to override the gap that 

needs to be filled in the ability to complement market failures in this regard. 

Antagonists of CV, therefore, cannot merely wish the problem away. Yet, the 

advocates of CV have an obligation to woo the antagonists over, perhaps by seeking to 

perfect this technique as a widely (if not universally) accepted alternative to market

based approaches. Given the relative newness of the CV phenomenon, this is indeed a 

daunting task. Regardless, there is common agreement among proponents and 

antagonists alike that more research is needed in order to fully understand and 

articulate the merits of the CV process as well as the inherent characteristics of the 

method that may constitute limitations. This, it is believed, would create a process of 

constant "fine-tuning" which, in tum, would take the technique to the level of 

credibility that is desires by all parties concerned. 
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This proposition albeit rational and palatable, is beleaguered with problems. 

Paramount among these problems is the costs associated with carrying out a CV study. 

CV studies, by nature, are expensive to deliver37
• This creates a unique challenge for 

practitioners who may desire to conduct numerous studies in order to discern the 

various opportunities for perfecting the technique. Such costs containment methods as 

delivering several CV studies simultaneously using the same surveys and templates 

are also rife with methodological problems, creating a dilemma. 

With the proliferation of personal computers and with ever-increasing 

activeness on the Internet, the web has evolved as a viable and cost-effective 

alternative for. implementing CV surveys. This study delivered a contingent valuation 

survey using the an Internet-based implementation approach and by so doing derived 

WTP estimates for a Saskatchewan natural resource area, examined the socio-

economic factors influencing these estimates and evaluated the viability of the process 

altogether. 

There are a range of methods that could be used to derive estimates for the 

value of a non-market good, some of which are Travel Cost, Hedonic Price and Cost-

based methods. Contingent Valuation has a unique place due to its ability to estimate 

the total economic value of the good which includes both use (based on the actual 

conscious use of the good in question e.g. through fishing, trapping etc) and non-use 

values (based on passive considerations excluding direct use or market transactions e.g. 

existence and bequest values). 

37 According to Schulze et al (1996), it costs approximately $400 per completed interview to conduct 
in-person surveys, while traditional mail surveys cost about $10 per completed survey. 
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Figure 6.1 Graphic Representation of Thesis Approach 

Overall Thesis Approach 

........... !........... : 
......... -~ .. -~~~:~~ ~~Y.:~:~ ... r ......... ·= 

The work effort towards this research thesis can be grouped into five major 

components (Figure 6.1 ). Preliminary efforts involved the design of the survey 

framework such that there are no oversights and the desired data requirements are met. 

Subsequently, a website was developed to enable respondents access and complete the 

survey. The survey system was interfaced with a database which facilitated data 

consolidation and minimized computational errors. Survey administration was carried 

out in collaboration with the personnel at the University of Saskatchewan Computing 

Services Unit. Response data was collated, cleaned and formatted. Subsequent 

analyses yielded a descriptive summary of the data and econometric results which 

formed the bases for my interpretation. 
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The earlier part of the questionnaire probed respondents' inclinations based on 

their responses to a range of socio-economic issues. Using a predefined index of 

greenness, 29% of all respondents were categorized as green. The survey also 

prompted respondents for their level of involvement in a varied range of nature-related 

activities. Based on another index developed for nature-related activeness, 34% of the 

respondents professed themselves as active. Results show that the survey sample is 

more active than both the Saskatchewan and Canadian samples in a similar 

Environment Canada survey, perhaps due to the relative "youthfulness" of my sample 

(average age is 25 years as compared with 39 and 37 for Saskatchewan and Canada 

respectively). 

Respondents' answer to the WTP question demonstrated an eagerness to 

contribute toward projects designed to preserve natural resource areas. The mean WTP 

stood at $62.4 per annum for an extended period of 25 years. Both the mode and 

median were $20 respectively, with the mode reoccurring 38 out of 196 times (19%). 

Based on the OLS regression, the variable with the highest influence on respondents' 

WTP decisions is "income" i.e. the more income an individual earns, the more she is 

WTP for the conservation of the Cumberland Marshes. There also appears to be a 

positive correlation between respondents' perceived life expectancy and their 

perceived knowledge about environmental issues. Finally, the geographical distance 

away from the Cumberland Marshes at which a respondent's will be unwilling to pay 

for the proposed conservation project was determined to be 948 miles. 

Overall, we may conclude that a web-based CV study could generate 

reasonable and useful results. This is an encouraging outcome, given that lower 
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administrative costs and less logistical hurdles entail that more surveys can be carried 

out this way, providing many more avenues for enquiry into the intricacies of the CV 

technique and facilitating the process of perfecting the technique. Web-based CV 

studies would, in addition, provide an avenue for effective and efficient survey 

instrument pre-testing in situations where large survey samples are requires 

Further, we are able to deduce from the regression outcomes that income still 

remains perhaps the most critical determinant of the magnitude of WTP estimates. 

Also, in general, residents of Saskatchewan place a high premium of wetland 

conservation and a non-implementation of appropriate preservation measures may 

result in welfare loss. 

6.3 Limitations 

One key limitation has to do with the issues surrounding the applicability of CV itself. 

Needless to say, the debates are still in earnest and CV practitioners' attention has 

been drawn to the various potentials for bias. As discussed in Chapter 4, various 

measures were put in place during the survey design and implementation processes to 

limit the occurrence of these biases. 

Another limitation is in the divergence between the demographic characteristics of the 

survey sample and that of the general population. Differences were observed in such 

characteristics as age, level of education and gender distribution. 

The difference in the demographic characteristics of the survey sample and the 

population represents a limitation. Also, individual WTP estimates were extrapolated 
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to reflect estimates based on household incomes. These limitations are worthy of note 

since they might have influenced observed outcomes to some degree. 

6.4 Future Research Needs 

Some of the limitations observed in this study creates ample opportunity for future 

research. A good example would be to conduct a fresh contingent valuation of the 

Cumberland Marshes adopting the questionnaire and template created in this study, 

but with a sample that is more representative of the Saskatchewan population. As an 

alternative, a valuation of the Cumberland Marshes may also be conducted with a 

different survey administration approach (e.g. personal interviews) of using a different 

WTP question structure (e.g. referendum-type questions which would subsequently be 

analysed using a probit model). It would be interesting to see the nature and extent of 

similarities (or disparity as the case may be) between this study's outcomes and those 

of the proposed alternatives. 

6.5 Conclusion 

Study results confirm the initial proposition that reasonable and systematic results 

could be obtained from web-based contingent valuation studies. Through the study the 

social value of a hypothetical project designed to preserve a unique Saskatchewan 

natural resource area was elicited. Clearly, Saskatchewan residents value the natural 

environment and derive some benefit from its preservation. The study also gave an 

indication to the socio-economic factors that influence respondents' WTP estimates 

and to what degree. I am hopeful that this study would inspire further research towards 
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a clearer understanding of contingent valuation technique. It would be gratifying if the 

delivery framework, survey instrument and templates as well as the results facilitate 

future research in similar areas. 
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WETLAND CONSERVATION 
SURVEY 

WHAT DO WE INTEND TO ACHIEVE IN THIS SURVEY? The 
objective of this survey is to determine how Western Canadians value a natural 
resource- specifically, the Cumberland Marshes. The information collected 
in the survey can be used to better manage the Cumberland Marshes and other 
Saskatchewan natural resources. The time and consideration you put into this 
survey is tremendously appreciated. 

WHO IS CONDUCTING THIS RESEARCH? This study is being 
conducted by Prof. Joel Bruneau (Assistant Professor) and Ayokunle Dina 
(Graduate Student), both of the Department of Economics, University of 
Saskatchewan. 

WHO IS SPONSORING THIS RESEARCH? The Department of 
Economics, University of Saskatchewan, Saskatoon, Canada. 

HOW LONG WILL IT TAKE TO COMPLETE THE SURVEY? 
Typically, surveys of this nature and scope take between 20 and 30 minutes. 
Our best estimate is 25 minutes. 

WHAT DO I GAIN BY COMPLETING THIS SURVEY? The Wetland 
Conservation Survey affords you an opportunity to learn more about a major 
economic valuation technique. Collectively, respondents' answers will 
contribute valuable information to policy makers on how citizens of Western 
Canada value the Cumberland Marshes. You will also have the opportunity 
to win a special prize of $200 in a ballot to be picked once the survey is 
concluded. 

A REQUEST: This survey has been under development for some time. 
However, if you encounter any apparent remaining errors, please bring 
them to our attention by using the "Contact Administrator" link provided 
here:[Contact Administrator/, or the "Comments" box at the end of the 
survey. Then we can ftx them as quickly as possible. Thanks! 

Photo (1) courtesy: Illinois Ecosystems website 
Colorado Waterfowl Association Website 
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Photo (3) courtesy: Illinois Ecosystems website Photo (4) courtesy: 
Colorado Waterfowl Association Website 

1. Society is limited by resources in its ability to solve all policy problems, 
therefore, we have to agree on priorities. What are your personal relative 
priorities? 

Reducing P()verty and Hunger 

r Not a priority at all 
r· Low priority 
r High priority 
r· Very high priority 
C" Not sure 

Reducing 1Vuclear Threat.'•,, 

r Not a priority at all 
i Low priority 
r High priority 
r Very high priority 
r Not sure 

Protecting Endangered Specie.~· 

r Not a priority at all 
r Low priority 
r High priority 
r Very high priority 
r Not sure 

11uproving Education 

r Not a priority at all 
r Low priority 
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r High priority 
r very high priority 
r Not sure 

.Reducing Violent Crintes 

r Not a priority at all 
r Low priority 
r High priority 
C Very high priority 
r Not sure 

Achieving Econo1nic Growth 

r Not a priority at all 
r Low priority 
r High priority 
r Very high priority 
r Not sure 

E'nhancing Social Securi(v 

r Not a priority at all 
r Low priority 
r High priority 
r Very high priority 
f"" Not sure 

.Reducing Unetnployment 

r Not a priority at all 
r Low priority 
r High priority 
r Very high priority 
r Not sure 

Preventing Clilnate Cluuzge 

r Not a priority at all 
r Low priority 
r High priority 
r Very high priority 
r Not sure 

Improving Health care 
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r Not a priority at all 
r Low priority 
r High priority 
r Very high priority 
r Not sure 

Intproving .Food Safety 

r Not a priority at all 
r Low priority 
r High priority 
r very high priority 
r Not sure 

Cleaning Up the Environnzent 

r Not a priority at all 
r Low priority 
r High priority 
r Very high priority 
r· Not sure 

Preventing U/ars/Terrori.s·t Attacks 

r Not a priority at all 
r Low priority 
r High priority 
r very high priority 
r Not sure 

Reducing Racial/Ethnic Tensions 

r- Not a priority at all 
r Low priority 
r High priority 
r Very high priority 
r Not sure 

2. During the previous year, did you- (please select as appropriate) 

participate in one or n1ore outdoor activities in natural areas? This 
includes recreational activities that take place on trips to natural areas 

114 



such as forests, \-Vater bodies, 'vetlands, open fields, scrublands, caves etc. 
Such activities include, sightseeing, photographing natural areas, 
gathering nuts, berries or firew·ood, picnicking, camping, 
S\Vimming/beach activity, canoeinglkayakinglsail:ing, power boating, 
biking/backpacking, climbing, horse riding, off-road cycling, off-road 
vehicle use, downhill skiing, cross-country skiing, sno\vntobiling and 
relaxing in an outdoor setting. 

rves 
f'No 

If "Yes", specify average number of times per month 

participate in residential wildlife-related activities? This includes 
activities that take place around the residence and involve \vatching, 
photographing., feeding or studying wildlife or ntaintaining shrubs, plants 
or birdhouses for ·wildlife. 

iYes 
r'No 

If "Yes", specify average number of times per month 

participate in wildlife viewing? This includes watching, photographing., 
feeding or studying wildlife on trips taken for the purpose of enjoying 
'vildlife and natural areas. \Vildlife encounters on trips taken for this 
purpose such as vacation or business are excluded from the definition .. 
For the purpose of this study, '\-vildlife vie,ving taking place as the main 
activity on a trip is distinguished from "vildlife vie,ving that takes place as 
a secondary activity on trips taken for outdoor activities in natural areas. 

C'Yes 
rNo 

If "Yes", specify average number of times per month 

participate in recreational fishing and/or bunting? Fishing includes 
catching or attctnpting to catch fish for non-comrnerdal purposes. (.l'n this 
study, recreational fishing that takes place as the main activity on trips is 
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distinguished from fishing as a secondary activity on trips taken for 
outdoor activities in natural areas). Hunthtg includes searching for, 
pursuing, stalking, trailing or lying in '\vaiting for gante \Vhich may or 
may not be harvested. (In this study, hunting taking place as the 1nain 
activity is distinguished from hunting that takes place as a secondary 
activity in natural areas.) 

f"Yes 
CNo 

If "Yes", specify average number of times per month 

participate in indirect nature-related activities'! This includes activities 
that allo·w the participant to experience nature indirectly. Indirect 
nature-related activities include reading about nature, \Vatching films or 
television progratns about nature, purchasing art, crafts or posters of 
nature, visiting zoos, gauw farnts, aquariunts or natural history 1n.useums, 
.ioining or contributing to naturalist conservation or sportsmen's clubs 
and maintaining, restoring or purchasing land for conservation. 

f"Yes 
CNo 

If "Yes", specify average number of times per month 

3. Concerning wetland issues, would you consider yourself
Select as· appropriate 

r Highly informed 
C Quite informed 
r Averagely informed 
("Uninformed 
C Ignorant 

4. Have you ever heard of the Cumberland Marshes? 

iYes 
r No 
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5. Have you ever visited any wetland area? 

f"'Yes 
r"No 

6. Which of the following do you consider the most important reason(s) 
why wetlands should be preserved? 

(Select appr()priate group) 

r' A: Boating, fishing, swimming, aquaculture 
r- B: Waterfowl hunting, hay harvesting, wildplant harvesting, 

furbearertrapping 
r C: Shoreline protection, habitat and nursery, waste recycling 
r D: Continued benefits and productivity, maintained 

environmental quality and biodiversity 
r E: Continued benefits and productivity for future generations, 

maintained environmental quality and biodiversity for future 
generations 
r F: Knowledge of continued existence 

7. THE CUMBERLAND MARSHES AND CHARACTERISTICS OF 
FRESHWATER WETLANDS 

Please click on the relevant hyper-link to obtain 11tore infonnation on the 
following: 

To obtain information on the Cumberland Marshes; its unique treasures 
and current threats to its existence 

(a) Visit The lBA site; IBA stands for: Important Bird Areas of Canada 

To obtain information on the characteristics and benefits of wetlands in 
general 

(b) Visit Ducks Unlimited 

(c) Visit Environment Canada 
Please indicate which of the websites you perused 

r The Cumberland Marshes website 
r The IBA website 
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r The Environment Canada website 

8. The following is a HYPOTHETICAL SITUATION and as 
far as we know, is not being considered as part of any 
government policy 

A Conservation Program to preserve the Cumberland Marshes will be 
developed, funded through a trust fund to be administered by an 
independent organization. Contributions towards this trust fund will be 
collected over the next 25 years. The aim is to repurchase the entire 
wetland area from present landowners and designate it a "protected 
area" for tourism and research. A portion of the money thus raised will 
also be used in paying for land management costs. Be reminded that 
Canada is host to 25% of all global wetlands. As such, the Cumberland 
Marshes only represent a proportion of these resources. 

Your Budget Constraint: 

People usually n1ake a declaration of good intentions concerning their 
·willingness to pay for the preservation of natural resources, and in doing 
the "general good"''. Ho,vever, when it comes to real votes, our 
perspectives change. R.egardless of our good intentions, we think more 
critically of our options when. confronted with the reality of having to part 
·with money. The reality is: once we spend ntoney on this quest, our option 
to spend this 1noney on an alternative end is lost. Therefore, \Ve vote 
\Vithout losing focus of our limited resources. So, when answering the 
\Villingness to :Pay questions, we expect that you vote as you lvould do if 
you ·were faced vvith a real life situation \vith real consequences for your 
choices i.e having to part with a definite portion of your 1noney. 

Please tick the amount that best represents the maximum contribution 
you are willing to make towards this conservation effort every year for 
the next 25 years 

r $5 
r $15 
r $20 
r $30 
(" $40 
r sso 
r $60 
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rs1o 
r $80 
rs9o 
r $100 
(" $125 
r $150 
r $175 
(" $200 
r $225 
("' $250 
r $275 
r $300 
r $325 
(" $350 
~- $375 
rs4oo 
(" $425 
r $450 
r $475 
(" $500 
r $525 
r $550 
r $575 
r $600 
r $625 
r $650 
r $675 
r $700 
(" $725 
(" $800 
f" $825 
r $900 
r $925 
r Other (specify): 

9. What is your age? 

r 20years or less 
r 21-25years 
r 26-30years 
r 31-40years 

41-50years 
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r 51-64years 
r 65years or more 

10. What is your gender? 

f"'Male 
C Female 

11. What is your occupational status? 
Select the category that BEST characterises your current status 

C Work full time 
c r Work part-time 
r Student 
r Non-paid work 
C Retired 
r Child/elder care provider 
r Other (specify): j'"""""""'"""""""""'"""""""~-

12. What is the highest level of education you have completed? 

r Elementary School or less 
r High School 
r Trade/Technical School 
C Professional Degree 
r University (Bachelors Degree) 
C Graduate Degree 
C Doctorate Degree 

13. If still in university/college, how many academic years have you 
completed? 

r- Under 1 year 
r 1year 
r 2years 
r 3years 
r 4years 
r 5years 
r 6years 
r 7years 
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r Above 7years 
«- Not Applicable 

14. What is your major area of study? 

r Physical Sciences 
r Life Sciences 
r Social Sciences 
r Arts and Humanities 
r Engineering 
r Business 
r Not Applicable 

15. Have you ever taken a university/college course where the Natural 
Environment was the main topic? 

rves 
r No 
r Not Applicable 

16. Have you ever taken an Economics course at university/college level? 

iYes 
f"'No 
r Not Applicable 

17. Do you consider yourself well-informed about environmental issues? 

rYes 
C'No 
r Not sure 

18. It is right to say you expect to live till you are
(Select one option in each category) 
100 years 

r Definitely Yes 
r Probably Yes 
r Probably No 
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r Dermitely No 
r' Already Attained Age 

80 years old 

f" Definitely Yes 
r Probably Yes 
r Probably No 
r Dermitely No 
r Already Attained Age 

60 years old 

r Definitely Yes 
r Probably Yes 
f" Probably No 
r Definitely No 
r Already Attained Age 

40 years old 

r Definitely Yes 
r Probably Yes 
f" Probably No 
r Definitely No 
f" Already Attained Age 

20 years old 

f" Definitely Yes 
r Probably Yes 
r Probably No 
r Definitely No 
r Already Attained Age 

19. What is your current annual income before tax from all sources? 

C Less than $9,999 
r $10,000 to $19,999 
r $20,000 to $39,999 
r $40,000 to $69,999 
r $70,000 to $89,999 
r $90,000 to $119,999 
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r $120,000 to $149,999 
r $150,000 to $199,999 
r $200,000 and above 
r Not Applicable 

20. Assuming no inflation, which category best describes your expected 
future income from all sources? 
(Select one option under each category) 
Less than $9,999 

r Already Attained 
r 5 years from now 
r 10 years from now 
r 20 years from now 
r 30 years from now 
r Not Probable 

$10,000 to $19,999 

("Already Attained 
r 5 years from now 
r 10 years from now 
r 20 years. from now 
r 30 years from now 
r Not Probable 

$20,000 to $39,999 

r Already Attained 
r· 5 years from now 
r 10 years from now 
r 20 years from now 
r 30 years from now 
r Not Probable 

$40,000 to $69,999 

r Already Attained 
r 5 years from now 
f" 10 years from now 
r 20 years from now 
r 30 years from now 
f" Not Probable 
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$70,000 to $89,999 

C Already Attained 
r 5 years from now 
r 10 years from now 
r 20 years from now 
r 30 years from now 
r Not Probable 

$90,000 to $119,999 

r Already Attained 
r 5 years from now 
r 10 years from now 
r 20 years from now 
r 30 years from now 
r Not Probable 

$120,000 to $149,999 

r Already Attained 
r 5 years from now 
r 10 years from now 
r· 20 years from now 
r 30 years from now 
C Not Probable 

sa so,ooo to $199,999 

C Already Attained 
r 5 years from now 
r 10 years from now 
('' 20 years from now 
r 30 years from now 
r Not Probable 

$200,000 and above 

C Already Attained 
r 5 years from now 
r 10 years from now 
r 20 years from now 
r 30 years from now 
r Not Probable 
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21. What is your current level of indebtedness to formal and/or informal 
sources? 

r'None 
r Less than 5,000 
r $5,000 to $9,999 
r $10,000 to $14,999 
r $15,000 to $19,999 
r $20,000 to $24,999 
r $25,000 to $29,999 
r $30,000 to $49,999 
r 50,000 and above 

22. Which of the following categories does your home (permanent 
residence) fall into? 

('' Rural (Farm) 
(., Town (Less than 5,000) 
r Urban (5,000 people or more) 

23. What is your postal code? 
(optional- required to tneasure geographical distance jro1n the Cumberland 
1U arsh et-.') 

24. Did you manage to complete this survey with few interruptions? 

Yes 
~-No 

25. Approximately how long did it take you to complete this survey? 

f' Less than 10 minutes 
10-20 minutes 

r· 20-30 minutes 
(~ 30-40 minutes 

40-50 minutes 
50-60 minutes 
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f' more than 50 minutes 

26. On a scale from 1 (completely unconvinced) to 10 (completely 
convinced), how convinced are you that a project so described will be 
implemented in reality? 

r1 
f'2 
f"3 
r4 
rs 
r'6',' 

r1 
r'8 
(' 9 
("'' 10 

27. On a scale from 1(highly unconfident) to 10 (highly confident), how 
confident are you that your voting decision (in question 8, regarding your 
contribution) is the same as it would be in a real vote on a similar policy? 

f"1 
t"2 
{""' 3 
{"" 4 

5 
t""' 6 
(''' 7 
r8 
rg 
(" 10 

28. Should the Cumberland Marshes preservation project be extended to 
the entire wetland area in Saskatchewan, would you be willing to increase 
your yearly contribution commensurately? 

Yes 
("No 

Not sure 

If you answered YES to question 28, indicate by how much you are 
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willing to increase your payment (in $_j 

29. In your opinion, responsibility for preserving and rehabilitating the 
environment should belong to: 
Individual ttLY payers 

r Strongly Disagree 
r Disagree 
r Agree 
C Strongly Agree 
r Neutral 

Consumers: 

f* Strongly Disagree 
("'Disagree 
r Agree 
("'Strongly Agree 
C Neutral 

Direct user_,, (hunters, anglers) 

Strongly Disagree 
f* Disagree 
C Agree 
r Strongly Agree 
r Neutral 

SecondiUJ' U.'Vers (recreation) 

f" Strongly Disagree 
r Disagree 
("Agree 
r Strongly Agree 
r Neutral 

Industry (ln vestors) 

r Strongly Disagree 
("Disagree 
f' Agree 
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r Strongly Agree 
r Neutral 

Land owners 

r Strongly Disagree 
r Disagree 
r Agree 
r Strongly Agree 
r Neutral 

Fanner,';' 

f" Strongly Disagree · 
('' Disagree 
r Agree 
r Strongly Agree 
r Neutral 

JVature charities 

r Strongly Disagree 
f" Disagree 
t:' Agree 
r Strongly Agree 
(-"'Neutral 

30. Which of th~ following do you consider the most appropriate 
mechanism for collecting Willingness To Pay contributions for 
environmental conservation? 

(' Increase in taxation 
r~ Increase in price of consumer goods 
("" Voluntary contribution towards a Trust Fund 
f" Increase in energy cost 

31. What is your email address? 
(OptiortaL .Required.for your entry into our prize-raffle) 



32. If you wish to share any concern or opinion on this survey, please use 
the space provided below: 



APPENDIX2 
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Joel Bnmeau 
Assistant Professor 
Department ofEconomics 
University of Saskatchewan 
9 Campus Drive 
Saskatoo~ S~ Canada 
S7N 5A5 

joel.bruneau@usask.ca 
(306) 966-5228 (office) 
(306) 966-5232 (fax) 

January 9, 2002 

Re: Ethics approval forMA Thesis Survey: Ayokunle Dina 

Dear Dr. Thompson: 

Attached is an application for ethics approval under the University Advisory Committee 
on Ethics in Human Experimentation (Behavioural Sciences) following the Ethical 
Guidelines For Class Projects Involving Human Participants. · 

Ayokule Dina is a Mast~r's Student in the Dep~ment ofE~onomics. I am his The:is 
Supervisor. Ayokunle will be conducting a stirvey of university students using the 
University's online survey system. Participants will be solicited through (anonymous) 
university email lists. We judge the risk to students as minimal as detailed in the 
appended documents. 

Please find 4 copies of the following: 
1. Application for Approval ofResearch Protocol (following the Ethical Guidelines 

For Class Projects Involving Human Participants on your website). 
2. Introductory Letter to Survey Participants (as part of initial email contact) 
3. Consent form (contained in email contact) 
4. Wetland Conservation Survey Questionnaire (accessed via USER-NAME and 

PASS WORD to be provided in email contact) 
5. Thesis Proposal 

Thank you and I hope to hear from you soon. 

Yours sincerely, 

Joel Bruneau 

Department of Economics, Un1iversity of Saskatchewan 
9 Campus Drive, Saskatoon SK S7N 5A5 Canada 

Facsimile: (306) 966-5232 
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APPLICATION FOR APPROVAL OF RESEARCH PROTOCOL 

Master's Thesis 

A YOKUNLE DINA 

DEPARTMENT OF ECONOMICS 

UNIVERSITY OF SASKATCHEWAN 

Supervised by: 

JOEL BRUNEAU 

ASSISTANT PROFESSOR 

DEPARTMENT OF ECONOMICS 

UNIVERSITY OF SASK.A TCHEW AN 

8 January 2002 
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1 Supervisor. 

Joel Bruneau, Department of Economics, University of Saskatchewan 

la. Student 

Ayokunle Dina, 914952, M.A. Economics 

1 b. Duration of Studv 

Anticipated start date (survey phase): 

Anticipated end date (survey phase): 

2. Studv Title 

Immediately upon ethics approval 

April 15, 2002 or earlier 

~'Non-Market Valuation: Case Study of A Saskatchewan Wetland" 

3. Abstract 

Valuation of natural resources is a uniquely challenging exercise, and it became more so after 
K.rutilla (1967) raised the possibility of what is now known as the "existence" value of natural 
resource. I aim to conduct a Contingent Valuation of a hypothet:cal Environment Canad~ 
project designed to preserve a specific Saskatchewan wetland. My objective is to elicit the 
socio ... economic determinants associated with respondents' Willingness To Pay (WTP) to 
support this project. Essentially, I will undertake an analysis ofWTP for the Existence, Option 
and bequest benefits of the specified natural resource conservation project. 

4. Funding 

As a graduate student in the Department of Economics, I currently enjoy a (half) Graduate 
Teaching Fellowship (GTF) offered by the College of Graduate Studies and Research in 
conjunction with the Department of Economics. 

5. Participants 

Our sample will be drawn from a population of university students from the University of 
Saskatchewan, and, if necessary, other universities in Western Canada. The survey will be 
conducted using an on-line survey system maintained by the university. The University also 
maintains e-mail lists of Economics students at the U of S. Prof. Bruneau will contact these 
students through email. The participants will be provided full information concerning (see 
appended letter) 

(i) the purpose of the study, 
(ii) . the researchers and their contact information 
(iii) the sponsors 
(iv) the expected completion time 
(v) what benefit exists in participation 
(vi) associated risks or lack thereof of participating 
(vii) preliminaries, i.e consent to participate and an option to peruse and understand 

their rights as a research subject (provided as a hyper-link to the Saskatchewan 
Advisory Committee on Ethics in Human Experimentation in Behavioural 
Sciences website). 
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Professor Bruneau curr~ntly teaches a number of under grad courses (Econ 211, 213, 275 and 
277). As such, a few of the participants may be, have been, or might be his students at one 
point or the other. However, access to completed responses or the on-line survey 
administration system is restricted to Dina and the system's administrator. Prof. Bruneau will 
only be presented with a summary of the results. Though Dina has been a Teaching Assistant 
in the past, he currently is not teaching any class. 

Also, we would not be soliciting respondents' names and/or personal information. Though 
email addresses are an OPTIONAL requirement as an entry into a post-survey raffle, they are, 
by nature, largely untraceable. 

Sa. This requirement is Not Applicable to our study 

6. Consent (see also appendix) 

In addition to requesting participants to review their rights as a research subject through the 
hyper-link provided to the Saskatchewan Advisory Committee on Ethics in Human 
Experimentation in Behavioural Sciences website), participants will be provided with a 
Consent Form which would be attached to the 'introductory' email. 

Our on-line survey is configured such that access will only be granted upon the supply of a 
User-name and Password. We have designed the survey such that all respondents will gain 
access with the same usemame and password that we would provide at the botto~ of the 
consent form. This would ensure that each respondent must have read and understood the 
Consent Form before coming into contact with the usemame and password. It would be clearly 
stated, therefore, that a subsequent decision by the respondent to access the survey using this 
username and password is based on an assumption that the Consent F onn had been perused and 
understood. 

Since every respondent's participation is one-off, rather than on a prolonged on-going basis, an 
opportunity to withdraw consent is of little significance. A respondent may choose to complete 
the questionnaire and make a submission, or otherwise. 

As earlier mentioned, a few of our potential respondents could be attending classes taught by 
Prof. Bruneau. Prof. Bruneau will make a clear statement in his classes that his students are 
under no obligation whatsoever to participate in the surveys. He would also make it clear that 
no penalty whatsoever accrues, or will accrue· as a result of a decision to participate or not. We 
will also include this as a clause in the introductory letter and/or the Consent Form. 

7. Methods/Procedures 

Data will be obtained from a sample of university students from the University of Saskatoon, 
and, if necessary, other universities in Western Canada. This will be done using an electronic 
surveys which respondents will be able to complete and submit on-line. The questionnaire will 
be set up on a survey system that is interfaced with University of Saskatchewan Computing 
Services database. (See attached draft questionnaire). Data obtained in this manner would 
subsequently be analysed using Econometrics and Statistical techniques. 

8. Storage of Data 

Data will be stored at the Department of Economics, University of Saskatchewan for a period 
of five years upon completion of the study. The relevant material (e.g CDs) will be password-
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protected wh~re necess~ry and held in confidentiality by Prof. Joel Bruneau for the duration of 
the period. Note that email addresses associated with individual responses will not be stored. 

9. Dissemination of Results 

Data obtained in this sttidy is intended to be used primarily as input towards the completion of 
a Masters thesis. However, where applicable, study results can be presented at seminars or 
published as journal articles~ 

10. Risk or Deception 

There are no risks· or deceptions associated with this research 

12. Confidentiality 

Essentially, we are soliciting anonymous responses. We do not intend to use Focus Groups at 
any point during this phase of the research. 

13. Debriefing and feedback 

There is a debrief section at the end of the questionnaire, Research findings and result will be 
published in Dina's re~earch thesis. This will be available at the Department ofEc~nomics and 
the university library at the disposal of interested participants. 

14. Required Signatures 

Student:

A YOKUNLE DINA , 
S . 
upervtsor:.

JOEL BRUNE -
Department Head:

MORRIS ALTMAN 

15. Contact Name and Information 

Joel. Bruneau 
(Assistant Professor) 
Department of Economics 
U ni versi ty of Saskatchewan 
Arts 8 I 6, 9 Campus Drive, 
Saskatoon, SK 
CANADA S7N 5A5 
Phone: (306) 966-5228 
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UNIVERSITY OF SASKATCHEWAN 
BEHAVIOURAL RESEARCH ETIDCS BOARD 

http://www.usask.ca/research/ethics.shttnl 

NAME: J. Bruneau (A. Dina) 
Department of Economics 

BSC#: 02-301 

DATE: 30-Jan-2002 

The University Advisory Committee on Ethics in Behavioural Science Research has reviewed the 
Application for Ethics Approval for your study: "Non-Market Valuation: Case Study of a Saskatchewan 
Wetland" (02-301). 

1. Your study has been APPROVED subject to the following minor modification to your consent form: 

• Add a line to the effect that the research has been approved by the University of Saskatchewan 
Behavioural Research Ethics Board on (insert date) and that any questions regarding one's rights 
as a participant may be addressed to that Committee through the Office of Research Services 
(306-966-4053). 

• Request that participants print off a copy of the consent form, and keep it for their records. 

In conununicating to your classes regarding the survey, you should indicate that you will have no way 
of knowing who has participated and who has not. 

2. Please send one copy of your revisions to the Office of Research Services for our records. Please 
highlight or underline any changes made when resubmitting. Any significant changes to your 
proposed study should be reported to the Chair for Committee consideration in advance of its 
implementation. 

3. This letter serves as your certificate of approval, effective as of the time that you have completed the 
requested modifications. If you require a letter of unconditional approval, please so indicate on your 
reply, and one will be issued to you. 

4. This approval is valid for five years on the condition that a status report form is submitted annually to 
the Chair of the Committee. This certificate will automatically be invalidated if a status report form 
is not received within one month of the anniversary date. Please refer to the website for further 
instructions: http://www. usask.ca/researchlethics.shtml 

I wish you a successful and informative study. 

 
Behavioural Research Ethics Board 

VT/bk 

Office of Research Services, University of Saskatchewan 
Kirk Hall Room 210, 117 Science Place. Saskatoon SK S7N 5C8 CANADA 

Telephone: (306) 966-8576 or (306) 966-2084 Facsimile: (306) 966-8597. http://www.usask.ca/research/ 
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Joel Bruneau 
Assistant Professor 
Department of Economics 
University of Saskatchewan 
9 Campus Drive 
Saskatoon, S~ Canada 
S7N 5A5 

joel.bruneau@usask.ca 
(306) 966-5228 (office) 
(306) 966-5232 (fax) 

March 7, 2002 

Re: Ethics approval forMA Thesis Survey: Ayokunle Dina 

Dear Dr. Thompson: 

Attached are the changes the ethics board required for approval of Ayokunle Dina's 
research for his thesis ''Non-Market Valuation: Case Study of a Saskatchewan Wetland" 
(02-301). . 

I have appended the CONSENT FORM and highlighted the changes required as well as 
the addition of one minor change in the body of the text 

However, we decided that the email to students requesting participation should contain, 
IN THE BODY OF THE EMAIL, the consent form rather than as an appended file! Our 
thoughts were that some students may not be sophisticated email users and so may not 
know how to open the file. Second, appended files often "get lost" whereas emails do 
not. As such I have also appended the full email inviting participation and indicating 
ethics approval, a request to print off the email (rather than an appended document), and 
the access link to the survey with the actual access name and password. 

I trust that this is suitable. Thank you for you support. 

Yours sincerely, 

Joel Bruneau 

Department of Economics, University of Saskatchewan 
9 Campus Drive. Saskatoon SK S7N 5A5 Canada 

Facsimile: (306) 966-5232 
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This is a copy of the email that is being sent to students. 

Dear Student, 
CONTINGENT VALUATION SURVEY 

You are invited to participate in the Contingent Valuation Survey (CVS). The CVS is an 
integral part of a research study being carried out by Ayokunle Dina (Masters Student) 
and supervised by Joel Bruneau (Assistant Professor), both at the University of 
Saskatchewan, Saskatoon, Canada 

The study has been approved by the University of Saskatchewan Behavioural Research 
Board on January 30,2002. Any questions regarding your rights as a participant may be 
addressed to the Committee through the Office of Research Services (306 ... 966-4053). 

By participating in the survey, you will have the opportunity to learn more about 
wetlands in generally and the Cumberland Marshes, specifically. You will also gain 
some exposure to the Contingent Valuation process. Your responses in this survey, wher.. 
combined with those of other respondents, will aid the formulation of future policies on 
natural resource preservation by aiding decision-makers' ability to make informed 
judgement. It may also enhance the delivery of future CVM surveys. 

In addition to these, you are eligible to win a $200 prize in a raffle to be conducted at the 
end of the survey. 

Appended below is a CONSENT FORM, which outlines the nature, scope and 
implications of this survey as well as solicits your official "Consent to Participate" in the 
research. This is a standard requirement for conducting research involving human 
subjects at the University of Saskatchewan. Please print off this email and keep it for 
your records. 

To access the survey use the following USER NAME and PASSWORD at the following 
link 

LINK 
USER NAME 
PASSWORD 

http://www.usask.ca/survey processor 
student 
wetland 

The survey has been under development for some time. However, if you encounter any 
apparent remaining errors, please bring them to our attention by writing to Ayokunle 
Dina at aad282@mail.usask.ca, or by using the "Comments" box at the end of the 
survey. We will fix any problems as quickly as possible. We appreciate your time and 
consideration. 

Ayokunle Dina 
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COMPENSATION FO'R PARTICIPATION 
As an incentive for participating, you may choose to provide your email address towards 
the end of the survey, which will automatically enter you in a raffle for a prize of $200 to 
be awarded at the end of survey. Only one survey submission per email address can be 
accepted. Email addresses will be known only to members of the research team. After 
the drawing, all email addresses will be deleted from our records. 

OBLIGATION TO PARTICIPATE 
You are under no obligation to participate in this survey. Participation is voluntary and 
your decision to participate or not to will neither affect your relationship with your 
teachers, . nor would it impact your perfonnance in any class. No penalty whatsoever 
accrues, or will accrue as a result of a decision to participate or not to. 

CONFIDENTIALITY 
Your anonymity as a participant in this survey will be maintained. The survey 
administration system will only be accessible by Ayokunle Dina and the Computing 
Services Administrator in charge of the . system. All files backed up on CDs will be 
pass\'\lurd protected. All other parties, apart from the two individuals mentioned above 
[including the research super\risor (Prof. Bruneau)] will only have access to the 
aggregates and summaries of data collected. Study results will be safeguarded and 
securely stored by the research supervisor at the University of Saskatchewan for a 
minimum of 5 years. 

Essentially, data obtained in this study will be used primarily as input towards the 
completion of a Masters thesis. However, where applicable, study results can be 
presented in seminars or published as journal articles. 

If you have any questions or concerns about this survey, please contact: 

Joel. Bruneau 
Department of Economics 
University of Saskatchewan 
Arts 816, 9 Campus Drive, 
Saskatoon, SK 
CANADA S7N 5A5 
Phone: (306) 966-5228 
Fax: (306) 966-5232 
joel. bruneau@usask.ca 

OR 

Ayokunle Dina 
Room 824 Arts Building 
University of Saskatchewan 
9 Campus Drive, 
Saskatoon, SK 
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Joel Bruneau 
Assistant Professor 
Department of Economics 
University of Saskatchewan 
9 Campus Drive 
Saskatoon, SK, Canada 
S7N 5A5 

joel. bruneau@usask.ca 
(306) 966-5228 (office) 
(306) 966-5232 (fax) 

October 25, 2002 

Re: Status Report for MA Thesis Survey: Ayokunle Dina BSC# 02-301 

Dear Dr. Thompson: 

This is a status report onAyokunle Dina's MA Thesis "Non-Market Valuation: Case of a 
Saskatchewan Wetland" (20-301). 

· Mr Dina has completed his survey and has removed his survey from the University's web 
server. No more students will be contacted. Mr Dina will be defending shortly. Results 
will be in his Thesis and are· available to interested participants. 

As agreed, I will maintain a CD of his data but with any identifying data removed. 

-"Jo~l Bruneau 
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A DESCRIPTION OF DEPENDENT AND 
INDEPENDENT VARIABLES 

FUNCTIONAL FORM 

Y=BX+e 

DEPENDENT VARIABLE 

1. WTP 

Willingness To Pay Contribution as revealed by respondents. Respondents were asked to express the 
amount that best represents the maximum contribution they are willing to make towards the 
Cumberland Marshes conservation effort every year for the next 25 years. 

INDEPENDENT VARIABLES 

2. LOG(INCOME) 

Log of Current pre-tax income 

Respondents' income (calculated as average of income range supplied in questionnaire) divided by 
$1,000 to effect materiality i.e. WTP response to a $1 change in income may not reflect as much 
magnitude as a $1,000 change. Bringing respondents' income to a common base of$1,000 is in order, 
since it is merely a monotonic transformation of the original model. 

3. LOG (DEBT) Log of debt owed to formal and informal parties 

Respondents' debt obligations (calculated as average of debt range supplied in questionnaire) divided 
by $1,000 to effect materiality 

4. LVEXPECTANCY Live expectancy 

This is proxy for life expectancy based on respondents' perception. 
Question 18 prompts respondents to pick one of the following options in response to whether or not they 
expect to live to ages 20, 40, 60, 80 and 100 (scale shown): 

Definitely Yes (4) 
Probably Yes (3) 
Probably No (2) 
Defmitely No (1) 
Already Attained Age ( 5) 

L VEXPECTANCY is therefore calculated by aggregating the product of a respondents' answer to any 
particular age question to that age and dividing by a factor of 10*. For example, if the following is John's 
response: 

100 years 
80 years 
60 years 
40 years 
20 years 

Probably No (2) 
Probably Yes (3) 
Definitely Yes ( 4) 
Definite! y Yes ( 4) 
Already Attained Age ( 5) 

142 



Then, LVEXPECTANCY (John)= {(100x2) + (80x3) + (60x4) + (40x4) + (20x5)}/10 = 94 years 

The factor of 10 was chosen to reduce the LVEXPECTANCY years to realistic values. 

5. AGE Age is calculated as an average of the age range provided in the questionnaire for 
each age level, e.g. 21-25 years= 23 years 

6. MALE Dummy variable for sex. MALE = 1; FEMALE = 0 

7. EDUCATION Level of education (in years). The number of education years is based on the 
Canadian grading system. 

8. UNIVYEARS This is only applicable to respondents who were enrolled in an post-secondary 
academic degree program at the time of the survey. It is the number of academic years put into the 
program of study. 

9. ENVRCOURSE Dummy variables tracking whether or not a respondent has taken an environment
related course at college level. YES = 1; NO = 0 

10. ECON Dummy variables tracking whether or not a respondent has taken an economics 
college at college .level. YES = 1; NO = 0 

11. GREEN Dummy variable based on an index of "Greenness" 
Respondents were asked to grade their priorities among a list of 14 social, economic and socio-economic 
concerns. For each question, respondents could choose one of five priority levels, each ascribed with the 
corresponding weights as follows: 

Not a priority at all (1) 
Low priority (2) 
High priority (3) 
Very high priority ( 4) 
Not sure (0) 

For any one respondent to be qualified as GREEN, he must score at least a 10 points cumulative on his 
grading of three environment related questions namely: 

• Protecting Endangered Species 
• Preventing Climate Change 
• Cleaning Up the Environment 

Therefore, GREEN = 1, NOT GREEN= 0 

(See Question 1, Appendix 1 for details) 

12. ACTIVE Dummy variable, based on an index of environmental activeness. 

Respondents were asked whether or not they participated in any or all of five nature-related recreational 
activities in the year preceding the survey (see Question 2 in Appendix 1 for the relevant questions). For a 
respondent to be qualified as ACTIVE, he must answer YES to at least 3 of the five questions. Therefore, 
ACTIVE =1, NON-ACTIVE= 0 
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13. INFORMED Level ofinformedness 
Respondents' opinion of their level ofinformedness on environmental issues expressed on a scale of 1-5, 
as follows: 

Highly informed ( 5) 
Quite informed ( 4) 
Averagely informed (3) 
Uninformed (2) 
Ignorant ( 1) 

14. HEARD 
Marshes?" 

Dummy variable based on question: "Have you ever heard of the Cumberland 

YES=1;NO=O 

15. VISIT Dummy variable based on question: "Have you ever visited any wetland area? 

YES=I;NO=O 

16. RURAL Dummy variable representing respondents' permanent residence 

RURAL= I, 
URBAN, SUB-URBAN = 0 

17. MILES Distance from respondent's current residence to the Cumberland Marshes 

Distance between respondents' zip codes and a specific spot on the Cumberland Marshes - the Mistik 
Lodge, a resort centre "located in the heart of the Cumberland House Delta". Approximate distances was 
calculated using Zipmath, a geographic software designed specifically for this purpose 
( www.zipmath.com). 

18. DURATION Approximately how long it took respondents to complete survey (in minutes) 

19. WWW Number ofwebsites (out of the three provided) visited by respondents for additional 
information 

20. INTERRUPTN Dummy variable based on question: "Did you manage to complete this survey with 
few interruptions?" 

YES= 1; NO =0 

21. REALITY Respondents' level of conviction that a project such as the one described will be 
implemented in reality based on a scale of 1 - 10, 1 being 1 completely unconvinced 
and 10, completely convinced. 
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Reducing Poverty & Hunger Reducing Nuclear Threats 

Very High High Low Not at all Not sure Very High High Low Not at all Not sure 

Priority Priority 

Protecting Endangered Species Improving Education 

Very High High Low Not at all Not sure Very High High Low Not at all Not sure 
Priority Priority 
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Reducing Violent Crimes 

Very High High Low 

Priority 

Not at all Not sure 

Enhancing Social Security 

Very High High Low Not at all Not sure 

Priorities 
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Achieving Economic Growth 

Very High High Not sure 

Reducing Unemployment 

Very High High Low Not at all Not sure 

Prioity 



Very High High 

Improving Healthcare 

Low 

Priority 

Not at all Not sure 

Cleaning Up the Environment 

Very High High Low Not at all Not sure 

Priority 
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Improving Food Safety 

Very High High Low 

Priority 

Not at all Not sure 

Preventing Wars/Terrorist Attacks 

Very High High Low Not at all Not sure 

Priority 



Very High 

Reducing Racial/Ethnic Tensions 

High Low 

Priority 

150 

Not at all Not sure 



Participation in Outdoor Activities 
Participation in Wildlife Related Activities 

Yes No Yes No 

Yes/No Yes/No 

Participate in Wildlife Viewing Participate in Recreational Fishing/Hunting 

Yes No Yes No 

YeS/No Yes/No 
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Participation in Indirect Nature-related Activities lnformedness About Wetlands 

Yes No Highly Quite Averagely 
Informed Informed Informed 

Uninformed Ignorant 

Yes/No 

Level 

Have you ever heard of the Cumberland Marshes? Have You ever visited any wetland area? 

Yes No Yes No 
Yes/No Yes/No 
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Which do you consider most important 
reason(s) for wetland preservation? 

A 

65 yrs 
or over 

B c D E 

Wetland Functions 

51-64 41-50 
yrs yrs 

Age 

31-40 
yrs 

Age 

26-30 21-25 
yrs yrs 

F 

20 yrs 
or less 
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Number of Information Websites Visited 

Three Two One None 

Number 

Gender 

Male Female 

MalefFemale 



Which do you consider most important reason(s) for wetland 

A 

65 yrs 
or over 

preservation? 

B c D E 

Wetland Functions 

51-64 41-50 
yrs yrs 

Age 

31-40 
yrs 

Age 

26-30 21-25 
yrs yrs 

20yrs 
or less 
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Three 

Number of Information Websites Visited 

Two One None 

Number 

Gender 

Male Female 

Male/Female 



Occupation 

Other Child' Retired Non-paid Student Work Work 
Eldercare work part-time tun time 

Occupation 

Still in college? (Years Completed) 

20°*-------------------------------------. 
18°F>- --

!100 ---- --. --- ·-·--· -· ·-··-

~ 
8?. 

so;, ---··----- .. ···- ·- ·--·-·-·· -· -·-· 

601< --. ----- --··-··-·--·--···-----···-

2% ------ ---- - · ---

0% I I 

--

Above 7 yrs 6 yrs 5 yrs 4 yrs 3 yrs 2 yrs I yr Under1 Not Apple 
7yrs 

Years Completed 
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Highest Level of Education Completed 

Doctorate Graduate Bachelors Professional Tradeffech High Elementary/ 
Degree Degree Degree Degree School Less 

Level Compleied 

Major Area of Study 

Engineering Social Scs Physical Scs 
Business Arts/HumntyMajor Life Scs Not Applic 



Have you taken Uni course on the Natural Environment? Taken Uni course in Economics? 

" E ::>U'7+ ---------

J 

Yes No Yes No 

Yes/No Yes/No 

Well Inform on Environment? 
Current Indebtedness 

40o/.r-----------------------------------------------, 

35% ------·----------------------------

25o/. ---- ------ -------- --------

5% ------------ -----------

0%+----,---

Not Sure Yes No $50,000&< $25,000- $15,000- $5,000- None 

Response 
$30,000-$29,999 $20,000· $19,999$10,000- $9,999 >$5,000 
$49,999 $24,999 $14,999 

Level 
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Where is your home? 

Rural Town Urban 

Community type 
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Did you manage to complete 
survey with few interruptions? 

Yes No 
Yes/No 

Conviction that such project 
will be implemented in reality 

30°~------------------------------------. 

25°'b----·-·-- ----- ---·------ltlffl----·-, - ----------------------·- --------- --

" "' 

' ,, 

~150 --------11\i!ll---IWJII---- •, ---------- --------------- · 

~ \ 

@ 

1 o• -----------lii!iji- -11&1- -IEli---WB·t ~- •1 ~--------· 

s•;. ----------------- )I(-

;1,; 

0~~--~~~~a· ~~~-~~~~~~~-rsa~~~~~~ 
ten nine eight seven six five tour three two one 

Scale of one ~ten 



Confidence that "Expressed WTP" 
will be same in reality 

45%---------------------------~ 

40 0 1----·--·--·-·-----·- ·------·-·-----·- ----·-

35 

30 0 

~50 

1 
&:20 0 - -- ----·----------

10 o· r- ----------·--- - ---

ten nine eightsevensix five four three two one 

Scale (one~ ten) 

Payment (Individual Tax Payers) 

Neutral Strongly Agre.:Agree DisagreeStrongly Disagree 

Response 
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Should the project be expanded, would 
you Increase your WTP contribution 

Commensurately? 

Not Sure Yes 

Response 

No 

Payment (Consumers) 

Neutral Strongly 
Agree 

Agree 

Responsea 

Disagree Strongly 
Disagree 



Payment (Direct users: hunters, anglers) 

Neutral Strongly Agree Disagree Strongly 
Agree Disagree 

Response 

Payment {Industry: Investors) 

Neutral Strongly 
Agree 

Agree 

Response 

Disagree Strongly 
Disagree 
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Payment (Secondary users: recreation) 

Neutral Strongly 
Agree 

Agree 

Response 

Disagree Strongly 
Disagree 

Payment (Land owners) 

Neutral Strongly Agree Disagree Strongly 
Agree D isagree 

Response 



Neutral Strongly 
Agree 

Payment (Farmers) 

Agree 

Response 

Disagree Strongly 
Disagree 

Most appropriate mechanism for 
collecting WTP contributions 

Neutral Strongly 
Agree 

Payment (Charity) 

Agree Disagree Strongly 
Disagree 

Response 

Taxation Price (Cons-gds) Voluntary Energy Cost 

Payment Mechanism 
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Live Expectancy 

~ •oo!----------- -------- ------------ - ------ ---------- ------- ----- --------- , 
c .. 
cu 
~ 00!----------------------------------- -----------------------

[ ~ 1-------- ------ ---------- -- ----------------------------
~ mt---------------------------------------------

Btw 0-25 Btw 26-50 Btw 51-75 Btw 76-100 Btw1 01-125 Btw126-150 

Live Expectancy 

Miles from Cumberland Marshes 

~ 120 ,-----------------------------------------------------. 
ij 100 -1---- ------- --- ---

-g 80 

~ 60 +--------- ----- - --- --- --------------- -- ------
:fi 40 
e: 20 
~ o +-~~~~~~~~~-

100 & 101 - 150 151 - 200 201 - 250 251 - 300 301 - 350 351 -400 401 -450 451 & over 
under 

Miles 

161 



....... 
0', 
N 

Correlation Matrix for Key Variables* 

rAcr INF tcMs 'w~···Twww ·wrli r.aae fGNo :eou :vAs 'TeNv · ~eco · .. !Lve !tNc ·1 oee fliMe··uNr' fouR !ReA· 
I 0.20 0.23, ,., o.1fi '0.08: 0.17'' 0.14' "0.14: o.o~i 0.10' 0.16 -~.?~f (~.os)L (0.0~);' o.o4l 0.06 i" -~~o$T":'o>tol (0.~~)! ~.12JGRN I 
t. o.36 ! . o.ia·T '"o:29 i o.13 :. ~·?1 .. ~ ... · o.o1 · o.o3 ·; o.o1: o.1o! ~.26 !' )-~~)., .. :~·~~I.. o.14 i . (0.02)r-· .. o.os .. ;~. (0.04): ... o.os r----()~-26 .. fAcf'"1 

""(' "o.3f'i"" 0.24." ' 0.15 '' 0.30; ' 0.07 i '"' ~0.09 r " 0.19 r ~.~9j 0.~1 j "(~.02)j 0 .. 06J 0.21 I u 0.01 r·~·o.14' ~ "(0.16}1 0.14 j "' 0.25 ~INF " I 
1 , ·o.19 i 0.03' 0.21 ': (0.0~)· (o:~~>J 0.03 i o.o6f o.os'T"o.ojJ .. 0.06 !' 0.03 !. (0.12)!' (O.Os): (0.08)f 0.08: 0.15 !CMB. j 

. J..... · · · o:~~ . o.~~ 1 .. :.o.o(t: .. ·~· o.o1 1 .. J~·~n;. ·- o.12··r· · o.26 ! ··~·a:.~---~ ,- .. ~·.~-~ .. ~ ,.<~:~~~~.--.Q~Q.~~t: .... Q;~-~ .. r.:"''~~~~,; · (~~~~11 .. ~·-~~l~~!J 
; 0.11 . 0.14 · (0.01): 0.05 • 0.22; 0.18 0.05; 0.11 [ 0.01 : 0.09! 0.06! (0.01)1 0.09; 0.18 1WWW .... ··:· . "'"'............ .... . .... .. . . ............ : ., .................... :.. ..... .. ........... ·: ....... , ...... <.... . ·•· ............................. r.. .. .. . ··: ................... ·.· .. : ........................... ,. ..... ·.rw· ..... ,.__. .. _ ....... ,.Y .............................. , ...... -................ } .. -.v ..................... " ...... L ........................ , 

' _ 0.08: (0.01); 0.12 i (0.03)i 0.06 1 0.04; 0.03; 0.25 l (0.06)' (0.02); (0.09)! 0.16! 0.29 1WTP ! 
' ' '' ''''' .,, ' ' ' ' ·; ' ;-' ' ''' : ' ' l' ''''''' ,, f" •' ,,,,,,, ,, + ,. ·+"· . ' ·: ' •'''''' .,., 1 ,,,,,' ; '• 

l ; 0.19; 0.50 [ 0.39 i 0.02 i (0.25)1 (0.07)! 0.38! 0.30 I {0.17)i (0.13)! 0.18( 0.12 !AGE l 
--~ .• . .... ;. ...... •. ,.,,. !·•········""' ··- ..... , .. ,,.,., ,.,, ... , ·---~ . -···· ........ -~·····"''' ·-·-········· .... ''{''''''''''''''•""'"''''·"··· -~---·- ····················---~!········ ............... ,.-~_,,,· ......................... ···-r····-- ...... ,.,· ... -.-.-......... ---~"······················"'"'' ·t··-·····- ... , ............... --~------············-·· ······· ---~---················ ··---~ 

; ; , . 0.25: 0.33; 0.11 , (0.12), (0.09)~ 0.11 ; 0.20 l (0.11)i 0.00 1 0.06 i 0.00 ;GND ; 
".! .... "" " ..... , ..... , .... " ' ..... , ·-! '"""""'"'""''' . , ..... ,... . . ·"!·"""'"'" ... ""'"'. "" ~(""""·""'' '· . ·""; ""''"'""""""" ... ; ' """'" ........... """;"'"""'" ·"•"'""""")""""'''""'"""'"'~"' ":"'"""'"""• '""·""""";'"'"""''"""'"'''"""'·' !""''"""'~"'" ""' "'("'"·'""'""'""'·""•""'"i·""'""" .......... .,,, 

! .· .. · · ..... ; . . ........ ~ o.5o 1 o.o9 c. (~.22):.. <o:~?~L Q:~~ L ...... ~.~~ L ... JQ.:.~~H._.(~:~~};,. ~·~~ t. Q·~~J~ .. QY ... J 
.. ; · · o.29 t (~.~1)l ~:o1 l ...... o.~8j .· ..... ~.2~J (~.23}l o.~4 L ~~~4J (0.05)1)'RS ... i 

1 
· .... Q.: .. Q~ .. ! ··· .·.~·-~--~.J .......... (Q. ~~).!~ .... w-.(~:~~JJ.:·JQ::,~ir: .. ~.-:,:~:.~-~-1:. :· .. · .. Q:_Q~·I.:.·.: .. ~~.!~:. i -~~Y..: ... -J 

0.18 L JQ·?5)J .·.· .. (Q:1~)J . 0:13J ., .. ~~~7 L ... <~·!2)! .. (0.10)fl:f.;O ! 
· ·<9·~~).fee ..... J~·.??'-L:::·--~~-.~~--•c.::·~ ... ~:.!.$<r .. J ....... ee.(~.·.??>J·· .. ~.: .. ~~-j.~_J.~'!§~:1 

I 0.34 i (0.05)! (0.20)! 0.08 i 0.03 !INC I • ""·"•··, "'' •' '• ,.,,j,.," >«>• ., , .. _, > '"'·''"')' M .• '',W•"••f" ''"'' ''"l ' '' "'~ 
i l (0.12)! (0.14)! 0.07 1 (0.16)1DEB i 

"'"""""~ .. , . ., ... ,.,,.,,.,.,.,,.,.,.., .. ,,._.,,.,..,.,.,,,,,,.,,. ..... ,.,.,,,..t'·""·"'"""'' "'"·''''''" ·; ,.,.,,..,,,, ,.. .. ,..,.,..,. ,, ·'···' ··: •'' '"•"·· ,,.,.,. .. ,, w•, "'·"'·'···"''""'""""'"""' 

! . . J L 0.06 i (0.06)1 ~~~~JHNIE I , · -· •··· r=~· ·F· ··· J (~-41)1 ,~:~~~~;:~ 

*All negative values are in brackets 
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