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This paper provides probit estimates of willingness to pay for Snake River salmon

recovery projects using the contingent value survey method. Two types of survey method

are tested, the direct question format and the randomized response format. Additionally,

both an increase in electric bill payments and volunteer time are offered as payment

vehicles. The results suggest that there is not much difference in estimates of willingness

to pay between the two survey formats. They also suggest that for the Oregon State

University staff, there is substantial willingness to pay through electric bill increases but

not in volunteer time.

By guaranteeing the respondents anonymity, the randomized response format is

hypothesized to encourage more truthful answers, thereby reducing yea-saying bias. The

results indicate that yea-saying may be reduced for those who contribute to environmental

causes but overall does not affect willingness to pay. Other studies using the randomized

response format that show a reduction in yea-saying and willingness to pay were done in

classroom settings while this survey was a mail survey. There is an indication that the

privacy and anonymity of the mail survey is enough to mitigate social pressure and yea-
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saying as opposed to a classroom setting. This suggests that the randomized response 

format may be more appropriate for group surveys or personal interview surveys. 

The result that there is substantial monetary support in the form of an increase in 

electric bills but not in the form of volunteer time payments may be due to the sample 

being fully employed. Also Snake River salmon restoration projects may seem 

geographically distant to this sample so volunteer activities may seem unrealistic. 
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VALUING SNAKE RIVER SALMON: A TEST OF CONTINGENT VALUE
 
METHODS
 

1. INTRODUCTION 

The contingent value method (CVM) is a controversial, well documented way of 

obtaining values for environmental goods. The CVM asks people directly about the 

values they place on goods and services contingent upon a hypothetical market described 

in a survey. 

The most accepted method of elicitation for the CVM is the dichotomous choice 

(DC) method (Arrow et al., 1993). This method asks respondents to answer yes or no to 

a given bid amount for an environmental good, in this case restoration of endangered 

Snake River salmon. One of the controversies related to the DC method is social 

compliance bias in the form of yea-saying (Desvouges et al., 1993). Yea-saying occurs 

when a respondent gives a yes answer to a bid because he feels the researcher wants him 

to or that it is the socially "right" thing to do. It has been shown in classroom situations 

that using the randomized response (RR) survey technique to assure respondents of 

anonymity, social compliance bias can be reduced (Berrens, Bohara, and Kerkvliet, 1996). 

This thesis uses Snake River salmon recovery projects as an environmental good to test 

the effects of the randomized response method on a mail survey. 

Additionally, it has been shown that people contribute substantial volunteer time to 

environmental causes in the United States (U.S.) (Hodgkinson and Weitzman, 1994). To 

see if this sample holds significant volunteer time value for Snake River salmon restoration 
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projects, two payment types are offered simultaneously in the same survey. One is the 

more common monetary type in the form of an increase in electric bills, the other is a 

volunteer time bid. 

The next section of this paper is a discussion of endangered species valuation. 

Chapter 3 discusses the issues facing Snake River salmon. Chapter 4 discusses the survey 

technique employed in this study. Section 5 discusses the models used for estimation. 

Section 6 is a discussion of the results. Chapter 7 discusses the conclusions and 

recommendations for future research. 
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2. ENDANGERED SPECIES VALUATION
 

Economic valuation reflects human preferences for goods and services. To fully 

understand economic valuation of species it is important to look at how species become 

extinct and to what extent these extinctions affect mankind. We can then more clearly 

evaluate how much support in restrictions, money, and physical effort should be expended 

to preserve a particular species. 

When examining endangered species values, total economic value must be 

considered. Total value is the sum of use values and non-use values. Both are prevalent 

when considering endangered Snake River salmon restoration valuation. Although the 

distinction between the two groups of value is sometimes blurred, it is useful for policy 

makers to understand that people include both when deciding the level of support to give 

to different endangered species. Also, the timing and realization of total value is 

addressed with the concepts of option and quasi-option values. This section explains each 

of these components of species valuation. 

2.1 Species Extinction 

In order to put endangered species valuation in perspective, we must consider how 

species become extinct. All species have a minimum critical level below which 

reproduction cannot sustain the population. This minimum critical level can be reached 

when harvest rates exceed production. This is most likely to occur when the species is 

subject to open access harvesting. While still a problem, overharvesting is becoming less 
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prevalent as a means of extinction. The other, far more important way in which species 

become extinct is through habitat destruction or modification. This includes draining 

wetlands, destruction of forests, damming free flowing rivers, the effects of pollution, and 

the introduction of exotic species (Pearce and Turner 1990). 

Endangered Snake River salmon populations are affected by both harvest and 

habitat loss. Overharvest by commercial and sport fishing is limited by various regulations 

depending on what jurisdiction the salmon are in. Possibly more destructive to 

populations, however, is the loss of habitat through timber harvest practices, grazing, 

dams on the Columbia and Snake river system and, to some extent, introduction of non

native game species (Huppert and Fluharty, 1994). 

2.2 Use Values 

The rate at which species are becoming extinct around the world is increasing 

rapidly. The precise number is disputed but most scientists would not argue that species 

extinction is continuing at an unprecedented rate, far beyond evolutionary trends (Emanoil 

1994; Pearce and Turner 1990). 

There is evidence that humans are causing mass extinction through habitat 

destruction and modification. But should mankind be concerned? If other species are 

there to fulfill mankind's needs, and mankind's future concerns are short term, then most 

species extinctions do not matter. But if future concerns are longer term, there are selfish 

reasons for mankind to be concerned (Pearce and Turner 1990). First, many species 

provide direct recreational benefits such as hunting, fishing, and observing wildlife. 
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Second, many plant species provide the chemical base for modern drugs. The concern is 

not for plant and animal species that currently provide for medicines since these are 

cultivated, or their active compounds synthesized. Rather the concern is for the ones that 

may become extinct before their chemical compounds are discovered. Third, genetic 

diversity may help mitigate the effects of climate change, disaster, and disease on 

populations. For instance, stripe rust in wheat, which reached epidemic proportions in the 

Northwest U.S. in the 1960s, was overcome by the use of a wild wheat variety from 

Turkey (Brown and Goldstein 1984). Finally, mankind is dependent upon other species in 

sometimes very indirect ways. For example, plankton are the basis of the food chain that 

supports fisheries culminating in human consumption. Although these plankton may not 

seem directly important to mankind, their demise could mean collapse of world fish 

populations that are an important food source to humans. 

Use value derives from these direct and indirect uses of species. Direct use values 

are sometimes reflected in market prices. For instance, once a wild plant is found to have 

medicinal properties, its active chemicals can be patented. This species can then be 

cultivated, harvested, processed, and sold, or the active chemical can be synthesized and 

sold. Some use values for species such as viewing or sport fishing are not reflected in 

market prices, but can be determined through revealed preference approaches. For 

species in these cases, the travel cost method can sometimes be used to infer values (see 

for example, Adams and Berrens 1994; Urrutia and Adams 1992). 

Some use values for Snake River salmon are reflected in prices. These include the 

fish caught by commercial fishers. Sport fishing value is partly reflected in the cost of 

licenses. Other use values are not reflected in prices. These include Native American 
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subsistence and ceremonial use and the genetic diversity of salmon in the Columbia and 

Snake Rivers. Genetic diversity can be used as protection against natural disasters and 

disease for both wild and hatchery stocks. In addition, there is some non-market use value 

for salmon viewing both along their migratory route and at their spawning areas. People 

often observe salmon as they traverse dams on the Columbia River. A recent strong run 

of spring chinook on the Rogue river on the south coast of Oregon caused people to 

gather in an area where salmon could be viewed as they cleared a small waterfall. 

2.3 Non-use Values 

Non-use values arise when people obtain utility from a resource for reasons other 

than their expected personnel gain (Mitchell and Carson 1989). A person does not have 

to actually use a species to gain utility from its existence. For instance, people may gain 

utility from knowing that gray whales are preserved although they never expect to see one. 

These values may arise from a variety of motives, including a desire to bequeath certain 

species to future generations or a desire not to be the generation that allowed species 

extinction. There may also be a sense of stewardship of the earth or an ethical 

responsibility not to destroy other life forms (Freeman, 1993). Another type of existence 

value for a species is that of an "indicator species." This is a species that is seen as an 

indicator of the health of an ecosystem. An example is the Northern Spotted Owl (see 

section 4.2). Additionally, existence value can be attributed to a species such as the bald 

eagle because it is considered a symbol of a nation or region. 
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Most economists would agree that non-use values exist. An indication of their 

existence are contributions made to environmental organizations to preserve species from 

extinction. For example, persons who live in the U.S. can, and do, make contributions to 

preserve giant pandas through habitat protection, although they seldom have intentions of 

ever going to China to see one in the wild. While use values can be estimated by various 

methods, non-use values are captured only through the contingent value (CV) survey 

method (Freeman, 1993). By asking respondents their willingness to pay for the 

preservation of an endangered species, both use and non-use values are captured. This 

method is very controversial. Some economists remain skeptical that existence values can 

be measured reliably (Castle and Berrens 1993, Desvouges et. al .1993). 

Snake River salmon may have some generational bequest value and ethical values 

associated with stewardship and responsibility to other forms of life. There is also 

symbolic value since salmon runs in general are somewhat unique to the Pacific 

Northwest. In addition, Snake River salmon hold value as an indicator species. These 

salmon spawn in the upper reaches of the Columbia/Snake river system and may be 

considered representative of the health of the drainage as a whole. 

2.4 Option and Quasi-option Values 

Option value is the value placed on preservation of a resource when future use is 

uncertain. Similar to an insurance premium, an option price is the amount paid to ensure 

preservation of something for possible future use. "Option value is the index of 

importance of the perspectiveex ante or ex postused to value either changes in the 
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resource, or in terms of access to it, under conditions of uncertainty."(Smith and 

Desvouges, 1986, pg. 121). 

Quasi-option value derives from the possibility that more information will help in 

making a better decision in the future. Therefore preservation efforts should take place at 

least until more information can be gathered. Lacking close substitutes, quasi-option 

values for species preservation are likely to be high since reversal of a bad decision may 

not be possible. 

Option and quasi-option values are not separate from total value, rather they are a 

consideration of what motivation has gone into total value. As Mitchell and Carson 

(1989) write, "option and quasi-option values are more properly viewed as corrections of 

factors to calculations of total benefits from incorrect perspectives than as separate 

categories of benefits." (pg. 61) 

In a strictly legal sense, all use values except viewing should be option values 

since under the Endangered Species Act (ESA) listed animals cannot be disturbed. 

However, someone who catches a Snake River salmon in the ocean or in the lower 

sections of the Columbia River is not likely to be able to identify it. Evidence of quasi-

option value for Snake River salmon are actions such as captive breeding and riparian 

restoration that are undertaken while the controversy of using more costly measures goes 

on. 
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2.5 Valuation Details 

There are many intricacies stemming from the ability or inability to separate use 

and non-use values and determine what level of environmental good is being valued. For 

example the difference between use and non-use values is often not clear, or one may not 

be able to clearly separate a species from its eco-system when making a value decision. 

Also the presence of substitutes affects the value decision. 

2.5.1 Use Values Create Non-use Values 

The difference between use and non-use values for environmental amenities and 

services is often blurred. While a person may have existence values for an environmental 

commodity, that value is often created or enhanced by use of a similar commodity. For 

instance, someone who enjoys a wilderness area through hiking or camping may develop 

values for the existence of other wild places even though he will probably never visit 

them. 

For salmon, sport fishermen who fish for other species or in other locations that 

would not directly gain from a preservation program for Snake River salmon may still 

assign value to these salmon. People who do not fish either commercially or for sport and 

who do not enjoy viewing salmon but still hold value for Snake River salmon, hold a 

"pure" non-use form of value (Olsen et. al 1990). 



10 

2.5.2 Level of Environmental Good in Endangered Species Valuation 

Since there can be existence value as an indicator species, there is the question of 

whether the species itself is being valued or its habitat (eco-system). In the case of a 

Snake River salmon restoration policy there is likely to be some value attributed to the 

health of the Columbia/Snake system as a whole. Increasing Snake River populations is 

likely to entail actions affecting the entire system. 

People may also have trouble separating their value for an endangered species or 

its habitat from their total value for environmental goods (Loomis et. al. 1993). When 

valuing a recovery policy, separating a species from its ecosystem may not be possible. 

This subject is mentioned in greater detail in section 4.4.5 under embedding effects. 

2.5.3 Substitutes 

Economists suggest that uniqueness increases the importance of a resource. This 

would be represented by an absence of substitutes and a low price elasticity of demand 

(Freeman 1993). For use values, to some, endangered Snake River salmon have many 

close substitutes such as other Columbia River salmon species and hatchery fish. To 

others, such as Native Americans, there may be special significance for this individual 

run making hatchery fish a poor substitute. For non-use values, Snake River salmon are 

unique as an indicator species since their demise may indicate that at least some portion 

of the Columbia and Snake River system can no longer support them. Ethically, to some, 

all species are unique. 
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3. SNAKE RIVER SALMON ISSUES 

This section is the information section used for the survey. The survey was a 

contingent value survey (see section 4) sent to 638 Oregon State University employees, 

randomly picked from the 1995 OSU staff directory. Using my own research and 

consultation with experts, I carefully described, in common language, the biological and 

political issues associated with Snake River salmon recovery including the probable 

benefits and costs from a recovery program. This was done to make sure all respondents 

were making an informed decision when deciding to accept or reject the bid presented to 

them. It is also a good overview of Snake River salmon issues. 

In November 1991, the National Marine Fisheries Service listed the Snake River 

sockeye salmon as an endangered species under the Endangered Species Act. In April 

1991 the Snake River spring/summer and fall chinook salmon were listed as threatened 

and, in August 1994, these species too were listed as endangered. These listings require 

that public officials design and implement a Snake River Salmon Recovery Plan intended 

to reverse the decline in wild Snake River salmon populations. 

The listing of these salmon follows a long-term decline in the numbers of wild 

salmon returning to the Columbia River and its tributaries, including the Snake. Total 

Columbia and Snake River salmon populations, which are supported by hatchery 

programs, have not declined as rapidly in recent years. Estimates of the number of 

returning salmon each year are shown in the graphs below. 



12 

1.2 

Columbia/Snake River Salmon 
(au species including hatchery stock) 

1.1 

N 
C 

0.9 

0.8 

0.7 

0.6 

0.5

0.4 
1975 1977 1979 1981 1983 1985 1987 1989 1991 1994 

Source: U.S. Army Corps of Engineers 

Snake River Salmon 
(wild chinook and sockeye) 

0 
1975 1977 1979 1981 1983 1985 1987 1989 1991 1994 

Source: National Marine Fisheries Service 



13 

Over the last 70 years, the construction of dams has transformed the Columbia and 

Snake Rivers from free flowing rivers to an intensively managed system. This system is 

shown in the map below. 

Reservations 

Hatcheries 

Dams 

10' Dams blocking 
further fish 
migration 

Source: Columbia River Inter-Tribal Fish Commission 

The Columbia and Snake Rivers system produces many things that people value 

including hydroelectric power, commercial and sport fishing opportunities, water for 

irrigation, transportation and outdoor recreation. 

Still, many experts agree that the current operation of the Columbia and Snake 

River dams is partially to blame for dwindling wild salmon populations. Additional 

causes are broken or non-existent irrigation diversion screens, commercial and sports 

fishing, destruction of habitat by logging, mining, the introduction of non-native fish, and 

so on. 

Since wild Snake River salmon were listed as threatened or endangered there has 

been extensive discussion of how to reverse the decline in the wild Snake River salmon 
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population. Any Wild Snake River Salmon Recovery Plan is likely to include some 

mixture of the following methods: 

Decreasing water levels at some dams to increase stream speed so juvenile salmon 

move more quickly downstream to the ocean. 

Barging juvenile salmon downstream. 

Increasing efforts to control predators of juvenile salmon including squawfish and 

other fish species and birds. 

Increasing efforts to install and maintain irrigation diversion screens. 

Decreasing commercial and sports harvests in some areas and at some times of the 

year. 

Increasing the enforcement of fisheries regulations. 

Purchasing water rights so that water level and temperature is more suitable to salmon 

survival during upstream and downstream migration. 

Increasing restrictions on logging, mining and grazing near streams where wild salmon 

spawn and live during early life stages. 

No matter which combination of methods is chosen, the Wild Snake River Salmon 

Recovery Plan will be costly. The proposed National Marine Fisheries Service plan is 

estimated to cost $160 million per year, though estimates for future plans range from $100 

million to $500 million per year. Generally, the more costly the plan, the greater the 

chance that wild Snake River salmon populations will increase in the future. 

Both costs and benefits will be realized from the plan. Some of these costs and 

benefits will be easily measured in monetary terms, while others will be less easily 
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measured non-market values. Some believe these non-market values are important; others 

do not. 

The costs of the Wild Snake River Salmon Recovery Plan may include the 

following: 

Less water for some types of recreation such as boating, sailboarding, and freSh water 

fishing. 

Less water for barge transportation on the lower Snake River. 

Less water for irrigation. 

Higher electricity prices. 

Reduced employment in some industries. 

Conversely, the Snake River Salmon Recovery Plan is likely to produce some of the 

following benefits: 

Enhanced sport fishing opportunities in the Snake and Columbia Rivers. 

Increased commercial fishing opportunities in the Columbia River. 

Increased salmon harvests by Pacific Northwest Indian tribes for commercial, 

subsistence, and ceremonial use. 

Increases in the populations of other Columbia River salmon species. 

Increased likelihood of salmon species preservation in the Pacific Northwest. 
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4. SURVEY TECHNIQUE 

Policymakers are often faced with the problem of assigning economic value to 

environmental resources. Many of these resources such as endangered species, habitat, 

and scenic areas have both use and non-use values associated with them. For these 

commodities the only available tool for measuring the non-use value portion is the 

contingent value (CV) survey. The contingent value method (CVM) uses a survey to 

directly ask for individuals' valuation of a change in environmental quality contingent upon 

the existence of a market for the good. 

Volumes have been written on the CVM. Carson et al.'s (1994) bibliography lists 

over 1600 empirical and related studies. This section focuses only on work most relevant 

to this study. First it includes a brief literature review of the CVM used to value 

environmental goods and endangered species in particular. Secondly there is a description 

of the CVM, elicitation techniques, the potential biases and how they are addressed in this 

study. Finally there is a description of the procedure leading up to survey implementation. 

4.1 CVM in Environmental Good Valuation 

As early as 1947 the resource economist Ciriancy-Wantrup (1947) had suggested 

using the "direct interview method" to measure the values associated with natural 

resources. But Robert K. Davis (1963), unaware of Ciriancy-Wantrup's suggestion, was 

the first to apply a questionnaire to estimate the benefits associated with an environmental 

good. Davis personally interviewed 121 hunters and recreationists in the Maine 
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backwoods using a bidding game structure where "the interviewer raises or lowers bids 

from an arbitrarily chosen starting point until the respondent switches his reaction from 

inclusion to exclusion (or vise versa) and thus reveals his maximum willingness to pay" 

(Mitchell and Carson 1989). Davis acknowledged "rough spots" that needed ironing out 

but felt there was sufficient promise to warrant further research. 

Following Davis's lead there were several attempts to measure environmental 

amenities using CVM over the next several years. Ronald Ridker (1967) used several CV 

questions in conjunction with hedonic studies to determine willingness to pay to avoid air 

pollution. Hammack and Brown (1974) used a mail survey to question western hunters 

about their willingness to pay for, and their willingness to accept the loss of, their right to 

hunt waterfowl. Since the 1970s CVM has been used to value a variety of environmental 

goods including clean air, wetlands, and forest resources.' 

4.2 CVM Endangered Species Valuation 

In the 1980s, economists began to use CVM to value endangered species. 

Brookshire, Eubanks, and Randall (1983) asked respondents their maximum annual 

payment to preserve grizzly bears in Wyoming. Stoll and Johnson (1985) used CVM to 

estimate the value of migratory whooping cranes in Texas. Two studies have been 

concerned with the Northern Spotted Owl. Rubin et al. (1991) and Hagen et al. (1992) 

estimate the benefits of a conservation policy for old growth forests. Both studies suggest 

the owl is an indicator species for old growth forest ecosystems. Other endangered 

See Carson et al., 1993 for a complete listing of earlier CVM studies. I 
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species that have been valued include the bald eagle and striped shiner (Boyle and Bishop, 

1987), blue whales (Hageman, 1985), the red cockaded woodpecker (Reeves, 1993), and 

the Rio Grande minnow (Berrens et. al., 1996). 

4.3 The Contingent Value Method 

The CVM asks people directly about the values they place on goods and services. 

These values are contingent upon a hypothetical market described in the survey. The 

survey informs respondents about a policy action and its potential impact on them. 

Respondents are then asked about their willingness to pay (WTP) for preservation of, an 

increase in, or access to, a non-market resource, or conversely, how much they would be 

willing to accept (WTA) as compensation for loss of the resource. 

Studies that compare WTP questions with WTA questions have generally 

discovered WTA measures to be much higher than WTP measures. For instance, 

Hammack and Brown (1974) found WTA values for waterfowl to be four times higher 

than WTP values for the same amenity. WTA measures have also been found to elicit a 

high level of protest bids; possibly because they are based on the assumption that the 

individual starts out with the property rights in question (Olsen et al. 1990). It is 

hypothesized that the protest bids occur because many respondents then claim that they 

would not give up that property right for any compensation. Also, individuals usually 

have more experience making the purchase decision in the market place on a daily basis 

rather than selling sometimes unfamiliar goods. For these reasons WTP measures have 

gained the widest acceptance (Arrow et. al, 1993) and is the measure used in this study. 
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4.4 Survey Design 

Three types of CVM elicitation techniques can be used. First there is the open 

ended format, in which the respondents are asked to state their maximum WTP for an 

environmental good. Second is iterative bidding, in which the respondents are asked if 

they are willing to pay $x.xx for the preservation or improvement of the environmental 

good. If the answer is yes (no) the respondent is asked if he would be willing to pay a 

higher (lower) sum. This procedure continues until the response is no (yes). Finally there 

is the dichotomous choice (DC) form of contingent valuation, where the respondent is 

asked to answer yes or no to paying a bid amount for the environmental good. The bid is 

varied over sub-groups of respondents and an average willingness to pay is obtained 

through logit or probit regression techniques.' 

Of the three forms of elicitation technique, the DC form has gained the widest 

acceptance and is the elicitation technique used in this study. The DC form is 

recommended by the National Oceanic and Atmospheric Administration (NOAA) Panel, 

which was convened to provide guidance on applying the CVM (Arrow et al., 1993). 

The DC form of elicitation is considered to have several desirable properties. It is 

similar to the "take it or leave it" choice found in the market place and voting referenda. 

It also relieves the respondent of making the often difficult decision of coming up with a 

specific dollar amount as is required with the open ended format (Berrens, Bohara and 

Kerkvliet, 1996). 

2 It should be noted here that the double bounded dichotomous choice model is gaining popularity 
(Kanninen, 1993). This method considers the response to two bids, the second being determined by the 
first. If the respondent answers yes to the first bid then he is asked to answer yes or no to a higher value. 
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The DC format also has the advantage of being free from some of the biases 

associated with other formats. It is free from "starting point" bias associated with the 

iterative bidding format. This is when the respondent perceives a signal of what the value 

"should be" from the initial bid offered by the interviewer. For instance, a higher or lower 

initial bid may lead the respondent to respond yes to a higher or lower final bid. DC also 

mitigates strategic behavior associated with other elicitation methods because the 

respondent is limited from over bidding since he responds yes or no to a given value. 

4.4.1 DC-CVM and Yea-Saying 

Although DC has advantages over other formats, it has been criticized for potential 

bias from yes responses due to social pressure. This social compliance bias, in the form of 

yea-saying (Desvouges et al., 1993) is the focus of this research. Yea-saying occurs when 

a respondent gives a yes response to a value because he feels that the researcher wants 

him to answer yes or that the socially "right" thing to do is answer yes though he would 

not actually pay that amount. 

In this research, the respondent is asked to accept or reject a hypothetical payment 

in the form of an increase in their electric bill for a Snake River Salmon Recovery Plan. 

She is also asked to accept or reject a payment in the form of a contribution in volunteer 

time for the same environmental good. 

Mitchell and Carson (1989) suggest that compliance bias may exist but is poorly 

documented. Along the same lines as yea-saying, "warm glow" bias caused by 

If he answers no to the first value then he is asked to answer yes or no to a lower value. This form is not 
considered separately in this paper. 
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respondents saying yes to a bid amount they may not actually be willing to pay due to the 

moral satisfaction of donating to a "good cause" has recently been debated in the literature 

(e.g., Kahneman and Knetsch, 1992; Loomis et al., 1993). 

It has been suggested that differences in WTP estimates between open-ended and 

DC survey formats may be due to yea-saying. Studies that compare estimates from the 

DC format and the open-ended format find the DC estimates to exceed open-ended 

estimates (e.g., Loomis et al., 1993; McFadden and Leonard, 1993). Keeley and Turner 

(1993) find that DC values exceed open-ended values for a public good but not for a 

private good. Most recently, Ready et al., (1996) find that DC consistently generated 

higher estimates of willingness to pay than did the open ended format and suggest that the 

difference is due to yea-saying. It has been suggested that variation in WTP estimates due 

to different bid distributions may be accentuated by yea-saying behavior (e.g. Boyle et al., 

1993; Kanninen, 1995; McFadden, and Leonard, 1993) although the results differ. 

Holmes and Kramer (1995) confirm the presence of yea-saying in DC survey formats. 

They suggest that one path of research would be to seek procedures that "yield 

convergent values [which] might reveal important hypotheses about the behavioral basis 

for procedural variance while providing consistent estimates for policy makers..."(pg. 

132). 

It is hypothesized that by increasing anonymity, the respondent feels less social 

pressure and therefore social compliance bias in the form of yea-saying can be reduced. 

To test this hypothesis, this study compares the DC-direct question (DC-DQ) format that 

does not provide anonymity with the combined DC-randomized response (DC-RR) format 

that does. The RR format has been widely used in past research to elicit more truthful 
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responses to sensitive questions by using the element of chance to guarantee anonymity. 

Some examples of RR applications include surveys on drug addiction among medical 

students and unethical business practices (Aramacost et al., 1991). This study uses the 

"unrelated question" design of RR (Greenberg et al., 1969). This method directs the 

respondent to answer a yes/no unrelated question of fact, with a known probability, or the 

sensitive question. The probability is then used to determine the proportion of 

respondents who answered the sensitive question (Berrens, Bohara and Kerkvliet, 1996). 

To combine DC CVM with the RR survey format, the respondent is directed through a 

randomization process to answer either an innocuous question of fact or the value 

question. 

4.4.2 The DC-RR Format 

A recent paper by and Berrens, Bohara and Kerkvliet (1996) tested the effect of 

increasing anonymity by comparing the results of a DC-RR survey with the results from a 

DC-DQ survey. Berrens, Bohara and Kerkvliet applied the DC-RR format in an 

experimental setting using payment for a student cultural centers program at a large 

university as the socially sensitive question. When compared with the DC-DQ format, the 

results suggest that people are less likely to make their payment decision based on social 

norms when their anonymity is guaranteed by DC-RR. As stated, "... when perceived 

social pressure is reduced by the increased anonymity provided by a DC-RR survey, 

respondent decisions are more strongly influenced by perceptions of cultural diversity and 
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tolerance. In contrast, more social pressure in a DQ survey leads to decisions based on 

more socially acceptable economic considerations." 

Following Berrens, Bohara and Kerkvliet, this study compares the DC-RR format 

to the DC-DQ format while using support for an endangered species program as the 

socially sensitive subject. Endangered species programs can be hotly debated since, 

ethically, most would not want to see the extinction of a species due to human activities. 

On the other hand, preservation can have a detrimental effect on the livelihood of some 

people. Also, endangered species questions can be susceptible to yea-saying since the 

respondent may not want to be seen as "voting" against another life form or perceived as 

being "anti-environment" but may also not be willing to actually pay the amount he is 

presented with. By using the split sample design, I can test for the effects of anonymity on 

these socially charged questions. 

4.4.3 Survey Design and Potential Biases 

There are several other potential biases associated with survey instruments used to 

value environmental goods. These include: (1) "information bias" caused by an 

inappropriate quantity of information or mispecification of the market associated with the 

policy. A subset of information bias is (2) the "embedding effect" caused by a good being 

valued not by itself but as part of some broader package such as all endangered species. 

(3) The possible bias resulting from "No meaningful budget constraint" occurs when the 

respondent does not really consider income or what will have to be given up to pay for the 
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good in question. (4) "Payment vehicle bias "is caused by an unrealistic or unpopular 

method of payment. 

The survey used in this study (the appendices) is designed to mitigate each of the 

above possible biases. The following describes, in the order they are found in the survey, 

the components of the survey and how they address each of the above biases. 

4.4.4 Information Section 

The literature on information bias in valuing an endangered species has shown that 

gross changes in the commodity description can significantly alter the estimated values 

while small refinements in commodity description do not significantly alter estimated 

WTP. Samples et al. (1986) find respondents' values can be altered by information 

provided about a species' physical attributes and endangered status. They suggest that 

value decisions are based at least in part on the marginal rate of substitution among 

species and the marginal effectiveness of the contribution. When information is given that 

affects these attributes, WTP measures can differ. 

Boyle (1989) reports small refinements in commodity specification did not 

significantly affect the magnitude of the estimated values, but did reduce estimated 

variances and related statistical tests. As Boyle writes, "Taken collectively, Samples' 

study and the current application indicate that gross changes in a minimal commodity 

description can significantly alter value statements and small refinements in a specific 

commodity description do not alter estimated means." (pg. 61) 
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Most recently, Hoevenagel and van der Linden (1993) test different descriptions of 

a clean environment by the year 2015. As with Boyle (1989), they find small differences 

in commodity specification do not effect estimated WTP, while large differences do. As 

Hoevenagel and van der Linden write, "Ideally the survey should consist of a full and clear 

description of the good of interest and its likely consequences... [and] avoid the problem 

of information overload." (pg. 225) 

Following the suggestion of Hoevenagel and van der Linden the information 

section of the survey (section 3 and Appendix B of this paper) was designed to use non

technical language to describe the current situation of the Columbia and Snake Rivers and 

their salmon populations. Additionally, possible restoration actions and their 

consequences are described in terms of costs and benefits. 

4.4.5 Embedding Effect 

Past work has shown evidence of embedding effect, or "whole-part bias" 

(Kahneman and Kretsch, 1992). Later work found embedding bias reduced, but not 

eliminated by careful description of the good and the use of maps to further distinguish the 

good (Loomis et al., 1992). 

To separate endangered Snake River salmon from the larger concept of 

environmental goods, all endangered species, or other Columbia/Snake River salmon, a 

map showing the region in which Snake River salmon make their spawning run, and 

graphics showing total salmon population in the Columbia River against declining Snake 

River populations are used. Separating Snake River salmon from other Columbia River 
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salmon species is important, but it is also noted in the information section that policies 

beneficial to Snake River salmon are likely to be beneficial to other salmon species in the 

Columbia River system. Since it is the recovery program and increased likelihood of 

recovery that are being valued, not only the Snake River salmon species, I felt I should be 

forthcoming in informing the respondents of all the implications of such a program. 

4.4.6 Budget Constraint 

In order to help respondents consider their income and what they are already 

"spending" for electric bills and in volunteer time, they are asked a reminder question 

about their income, average electricity bill and annual hours of volunteer time. This is 

done before the bid questions so that these budget constraint factors are still fresh in their 

minds when respondents make their payment decision. 

4.4.7 Probability of Recovery 

It has been suggested that when valuing an endangered species policy the 

respondent may not define the good accurately, which is actually reduced risk (Loomis 

and duVair, 1993). Since the Endangered Species Act requires the delisting of Snake 

River salmon in 40 years, the good being valued for the Snake River Salmon Recovery 

Plan is the increased likelihood of species recovery due to the respondents' payment. 

To ensure the good being valued is specified, the information section of the survey 

(section 3 and Appendix B of this paper) is confined to a discussion of the Snake River 

Recovery Plan. It describes the requirement of officials under the Endangered Species Act 
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to come up with a plan, the methods that may be used to implement the plan, and the 

possible costs and benefits of the plan. Finally, respondents were asked to give their 

estimate of the probability, on a scale of 0 to 100, that wild Snake River salmon will 

recover under current conditions. Respondents are then asked if they would be willing to 

pay $X and/or Y hours to increase that chance to 100 percent. This increase in the 

probability of recovery through implementation of the plan then defines the good they are 

being asked to value. 

4.4.8 DC-RR Randomization Process 

For the DC-RR surveys the respondents are asked to answer innocuous questions 

of fact or the two valuation questions. To determine which set of questions each 

respondent will answer, a randomization process was used. This process directs the 

respondent to add the number of the month and the day of his birth. If the sum is between 

15 and 20 the respondent is asked the questions, "Is your mother's birthday in 

November?" and "Is your father's birthday in June?". If the sum is not between 15 and 

20, the respondent answers the value questions. This process practically guarantees 

anonymity, since I have no reason to know the respondent's birthday and January 1" (2) 

and December 31" (43) are the only birthdays that have unique sums. For example, a 

birthday of January 2'd has a sum of 3 as does one on February 1'. If, for some reason, I 

came to know the respondent's sum of the number of the month and the date of his birth 

(possibly from calculation on the survey), I could not find out his identity through a 
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birthday since I could not be sure of that date for any days of the year except January 1st 

and December 31g. 

4.4.9 Payment Vehicles 

Early tests of payment vehicle bias conclude that CVM values were robust 

regarding different payment vehicles (Schultz, et. al, 1981). These tests were later found 

to be methodologically lacking (Rowe and Chestnut, 1983). Mitchell and Carson (1989) 

recommend using split sample pretests if the choice of payment vehicle is particularly 

difficult. They recommend that the chosen payment vehicle should have "a plausible 

connection with the amenity it is used to value." They also suggest that people can 

confuse household expenditures with personal expenditures when making their value 

decision. The NOAA panel suggests that to be conservative annual payments should be 

used instead of monthly ones (people may be more likely to respond yes to paying $10 a 

month than $120 a year). 

This study uses both a monetary payment vehicle in the form of electric bill 

payments and a time payment in the form of volunteer time of 24 to 96 hours annually. 

To my knowledge, only Samples and Hollyer (1990) use two questions at once in the 

same survey, although their interest was to test for the presence of substitutes and 

compliments. Samples and Hollyer (1990) also use volunteer time in their CV survey 

while Bockstal and Strand (1985) use volunteer time in a travel cost model. Since two 

payment vehicles are used in a single survey, their order had to be varied among individual 

surveys to mitigate ordering bias. Ordering effects can be tested for in the final results. 
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4.4.10 Electric Bills 

To mitigate payment vehicle bias I use increases in electric bills. This is a realistic 

payment vehicle and therefore likely to be taken seriously. Electric bills are particularly 

relevant to a Snake River salmon recovery policy, as Johnson and Adams (1989) state, 

"Many investments in fishery enhancement in the Pacific Northwest are judicially or 

legislatively mandated to compensate for damages caused by Columbia River hydroelectric 

projects. Consumers will ultimately pay for these improvements through higher utility 

bills."(pg. 50) The electric bill payment vehicle specifically states that the increase is in 

household electric bill payments so as not to be confused with personal expenditures. 

Additionally, the payment vehicle is expressed as both a monthly and an annual amount. 

This is because electric bills are generally paid monthly, while the magnitude of the annual 

amount should be considered by respondents when making their value decision. 

4.4.11 Volunteer Time 

Environmental goods and services often benefit from volunteerism. According to 

a recent poll conducted by the Gallup organization, the value of volunteer time 

contributed to environmental causes in the U.S. in 1993 is estimated to be approximately 

$11.6 billion at the U.S. average hourly wage of $12.3 and $4.5 billion for a minimum 

wage of $4.75 an hour3 (Hodgkinson and Weitzman, 1994).4 

3 Annual hours volunteered (19,481.3 million) * 4.9% (for environment) * 1993 U.S. average hourly wage 
of $12.3 or a minimum wage of $4.75. The May 1989 Current Population Survey (CPS), conducted by 
the Bureau of Census for the Bureau of Labor Statistics, contained a question about volunteerism. The 
CPS found significantly less total volunteer time than the Gallup survey. The discrepancy is due to the 
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Volunteer time is considered in this study because some respondents may not make 

a monetary payment when they would make a commitment of time or vice versa. Due to 

budget constraints, particular skills, ethical reasons, or a perceived higher marginal 

effectiveness of payment, respondents may prefer to volunteer time instead of, or inclusive 

of, a monetary payment. By not considering volunteer time, total economic value may be 

underestimated. Cory (1985) and Bockstael and Strand (1985) argue that the 

measurement of willingness to pay using money payments only can lead to inequitable 

redistribution of income and significant underestimation of social value since low income 

respondents may be more likely to agree to a payment of time rather than a monetary 

payment. As Cory states, "On the efficiency side, the introduction of leisure-time 

payments tends to increase the estimates for aggregate site benefits. On the distributive 

equity side, benefit estimates based on income-time endowments may have considerable 

"fairness" advantages over estimates based on income endowments alone." (pg. 183) 

4.5 Survey Procedure 

Because it is difficult to describe policy information adequately over the telephone, 

and personal interviews are costly relative to their advantages (Hagen et al., 1992), a mail 

survey based on Dillman's (1978) total survey design was employed. 

more detailed description of what constitutes volunteering in the Gallup survey and the use of a household 
member as a "proxy respondent" that was allowed to answer for the household in the CPS (Hayghe, 1991) 

It should be pointed out that other studies valuing volunteer time do not use a market wage rate. 
Heckman's (1974) model treats volunteer time as a consumption good in a utility function. Ferber and 
Greene (1985) document a sizable difference between the self reported available wage and the estimated 
market wage. 
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The sample consisted of 638 surveys sent to faculty and staff at Oregon State 

University (OSU). This sample is somewhat different from the general population of the 

Pacific Northwest in a number of ways. For instance, the mean income for the faculty 

and staff found staff directory at OSU in September 1994 was $32,436.345 in current 

dollars while the 1994 current dollar mean income for employed persons in Oregon was 

$25,137.6 Also, educational attainment for the OSU sample shows 86% have some 

education beyond a high school diploma while the 1990 Oregon percentage was 52.5. 

Finally, since the sample comes from the staff directory, everyone is employed in the OSU 

sample while the 1994 unemployment rate for Oregon was 5.4%. Even though these 

differences exist between the sample and the general population, I felt that incomes and 

experiences were varied enough to test the DC-RR format and determine if people hold 

significant volunteer time as a payment. 

The issues surrounding Snake River salmon recovery are very complex. Therefore 

a great deal of time and effort was spent developing an information section (see section 3 

of this paper). To this, a payment question and basic demographic questions were added. 

The resulting preliminary survey was then presented to a Development Economics class of 

23 individuals who were asked to read the survey, make their value decision, and 

comment about anything that was unclear or how they felt about the survey in general. 

Most of the comments concerned the as yet incomplete graphics although a number of 

international students made comments about unconcern for the subject because it did not 

affect them directly. This caused me to add a demographic question about nationality. 

5 Calculated from the OSU Employment Report, September 1994 as the mean salary of academic, 
miscellaneous, and classified employees for the month of September multiplied by 12 months in a year. 
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The preliminary version of the survey was also put on two resource economics Internet 

mail lists (RESECON and AERE-L) for comment. Of the 11 responses received, 

concerns about getting people to do the randomization process were expressed. Also, the 

original intent was to test two other payment vehicles, an increase in income taxes and a 

contribution to an environmental fund. It was suggested that obtaining a large enough 

sample would be difficult and costly. The additional payment vehicles were later dropped 

for just that reason. 

Comments were also elicited from Bruce Rettig (a fisheries expert at OSU), Laura 

Connolly (an Economics professor at OSU), Brian Garber-Younts (also researching Snake 

River salmon recovery at OSU) and Jay Shogren (an environmental economist at the 

University of Wyoming). The resulting comments were used to add demographic 

questions and make the good being valued more specific with the probability of recovery 

exercise described earlier. Also, this feedback was used to improve the accuracy of the 

information section, graphics and survey design. The use of these "focus groups" is 

considered a critical component in CVM protocol (Mitchell and Carson, 1986). 

4.5.1 Pretesting 

To determine the range of values to be used as bids in the payment portion of the 

survey, an open ended version of the survey was sent to 40 faculty and staff at OSU. The 

21 returned surveys were then used to calculate a straight average WTP of $18.60 

annually. This was used as the center of a bid distribution which covered two standard 

6 From the 1995 Oregon Unemployment Insurance Tax Report, this is the 1995 income for employed 
persons in 1994 dollars. 
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deviations and ranged from $6 to $120 annually. The volunteer time payment vehicle used 

a bid distribution of 24, 48, 72 and 96 hours annually. 

4.5.2 Final Survey 

Examples of the final survey are contained in the Appendices. The final version 

has a cover letter on OSU Department of Economics letterhead that explains the reason 

for the survey, that the potential respondent is under no obligation to respond, and asks 

the respondent if he would like a copy of the results. There are four versions of the final 

survey. There are two sets each of DC-DQ and DC-RR. Each has a version in which the 

valuation using electric bills as a payment vehicle comes first and one in which the 

valuation using volunteer time as a payment vehicle comes first. Of the 638 surveys sent 

out 392 were DC-RR and 246 were DC-DQ. More DC-RR surveys were sent out 

because the added effort of the randomization process may cause a lower response rate. 

Distribution was done through campus mail. After a two-week waiting period, 

reminder calls were made to those respondents who had not returned their survey. A total 

of 399 surveys were returned for an overall response rate of 63%. Of these, 239 DC-RR 

surveys were returned for a response rate of 61% and 160 DC-DQ surveys were returned 

for a response rate of 65%. 



34 

5. MODELS USED FOR ESTIMATION 

For the purposes of this study, three models were estimated for each payment 

vehicle and a combined payment vehicle "bivariate" model. First there is a full model. 

Secondly there is a model that is the full model but includes a variable to test for ordering 

bias. Finally there is a "stripped" model that uses only the quantity and the bid as 

variables. The models were further divided by RR and DQ data. 

Following Cameron (1988), I assume that willingness to pay (WTP) = f3'Xi where 

Xi is a vector of explanatory variables and 13' is a vector of unknown parameters. Using a 

probit representation such that Prob(underlying yes) = 4)((3'X, ) and Prob(underlying no) 

= [1-0((3'Xi ) ] where 1(.) is the normal cumulative distribution function, the full model 

for the monetary models, (3'Xi is specified as: 

13'Xi = 130 + 131 *DUM1i + 132*DUM2; + 03*ELC; + 134*PROB, + 05*MON; + 136*PFR; + 

137*PF0 + 138*CONE; + 139*SCON; 

For the volunteer time models, 133*ELC; is replaced with 133*VOL and 135*MONi with 

135*HRSi. 

Several other variables such as age, education, number of years living in the Pacific 

Northwest, and citizenship were tested but did not seem to be significant factors in the 

probability of accepting a bid. They were therefore left out to facilitate the mathematical 

computation of the likelihood function in its bivariate form. 

DUM1 and DUM2 are variables representing the lowest income ($0 to $50,000) 

and middle income ($50,001 to $90,000) levels respectively. These are dummy variables, 

whose coefficients represent the changed probability of accepting a bid relative to the 



35 

highest income level. If salmon survival is a normal good, the coefficients for both of 

these variables will be negative in the monetary bid models. In sharp contrast, the 

coefficients are expected to be positive in the volunteer time bid models since those with 

lower income should be more likely to pay with volunteer time than those with higher 

income, assuming that income and wage rate are positively correlated. 

The ELC variable is the respondent's monthly electric bill payment. It was 

included to remind respondents of their current bill before making a decision about 

committing to a bid that would hypothetically increase their bill. This reminder of the 

respondent's budget constraint is expected to negatively influence the probability of 

accepting the bid. It is not included in the volunteer time bid models since it is a monetary 

budget constraint. Exclusion also helps to facilitate calculation of the model . 

VOL is the respondent's amount of total volunteer time given to all causes during 

the previous year. It is included to remind respondents of the time currently given to 

volunteer projects before they make a decision about committing to a bid that would 

hypothetically increase their annual volunteer time. In the volunteer time bid models this 

variable may be considered a reminder of a time budget constraint and is therefore 

expected to have a negative coefficient. It is not included in the monetary bid models. 

The belief that Snake River salmon have a high probability of recovery under 

current conditions should decrease the perceived effectiveness of either a monetary or a 

volunteer time payment since the payment is for an increase to a 100 percent probability of 

recovery. The PROB variable then becomes a measure of what the respondent is buying 

the increased likelihood of salmon recovery. Therefore, I expect that the PROB 
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variable will be inversely related to the probability of accepting any bid, whether in dollars 

or hours. 

MON is the bid level for the monetary payment vehicle and FIRS is the bid level 

for the volunteer time payment vehicle. Since this is the price of the good being 

purchased, it is expected that the coefficient for these variables will be negative. 

It is hypothesized that people who fish hold use values for Snake River salmon 

restoration projects beyond those of non-fisherman. Therefore I expect the coefficients 

for PFR (those who have fished in the Columbia Basin in the past two years) and PFO 

(those who have fished in the Pacific Ocean in the past two years) to be positive for both 

payment vehicles. 

CONE is a binary response (1 = yes, 0 = no) variable that asks respondents if they 

contribute to environmental organizations. I hypothesize that those who make such 

contributions hold an "environmental ethic" and that the coefficient for this variable will be 

positive and significant for both payment vehicles. 

SCON places the species conservation question in a political, budgetary context. 

It is a scale from one to four that indicates increasing support for endangered species with 

consideration to societal cost. I expect those in favor of greater expenditures for species 

conservation will be more likely to support Snake River salmon recovery projects. 

Therefore the coefficient is expected to be positive. 

Model 2 is the full model with the inclusion of the HFIRST variable. This is a 

variable that is one if the hours payment vehicle bid is asked first and zero if not (if asked 

second). Since the order of type of payment vehicle is varied, this variable is added to the 
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full model as a test of ordering bias. The sign and significance of this variable indicate 

what effect the order of bid presentation has on the probability of answering yes to a bid. 

Following McFadden (1994), I also test a "stripped model" (Model 3) that 

includes only the bid and the quantity being considered. In this case the quantity is the 

probability of recovery variable, PROB. 

For the bivariate models the cumulative distribution function is represented as: 

fx2 rxl 
Prob(Xi < xl, X2 < x2) = 02(Z1, Z2, dz1 dz2, where x2 and xl are the time bid and 

dollar bid respectively. The bivariate models use the same coefficients as the univariate 

models but include the variable RHO to allow for correlation between the two willingness 

to pay functions. As mentioned above several variables had to be excluded to get reliable 

estimates for the bivariate model. To keep the models consistent these variables were 

excluded from the univariate models also. 
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6. EMPIRICAL RESULTS
 

6.1 The DQ Monetary Results 

Turning first to the results using the DQ format and the monetary bid data, I 

present estimates from the three models in Table 1. The significance and signs are 

generally stable across models. As expected the coefficient for the bid variable, MON, is 

negative and significant in all models.' 

The hypothesis that a positive income effect should cause the coefficients of 

DUM1 and DUM2 to be negative receives some support from the results. Although the 

coefficient for DUM1 is negative, it is significant only at a = .10 in the $DQ models. The 

coefficient for DUM2 is negative but not significant in the $DQ models. This may indicate 

that Snake River Salmon projects are not a normal good or that the our sample has more 

homogeneous incomes than the general population mitigating the income effect. 

The expectation that reminding respondents of their monetary budget constraint in 

the form of their monthly electric bill (ELC) will cause them to be less likely to accept a 

monetary bid receives no support from the two DQ monetary models (1$DQ and 2$DQ) 

in which it is included since it is both positive and statistically insignificant. 

For the PROB variable, the "perceived effectiveness of payment" hypothesis 

receives support from the monetary DQ results. The estimated coefficients for PROB are 

both negative and significant (a = .01) in the $DQ models. 

It should be mentioned here that for a probit estimation, the coefficients are interpreted as relative, not 
marginal as in an ordinary least squares estimation. 
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The expectation that fishermen will be more likely to agree to a monetary bid is not 

supported by the $DQ model results. The coefficients for PFR are positive but 

insignificant in the $DQ models in which it is included. Surprisingly, PFO is negative and 

significant (a = .01). This may be indicative of a fear that salmon restoration projects will 

limit harvests for ocean salmon fishermen. 

Table 1 

Monetary Payment Vehicle Coefficient Estimates 

1SDQ 1$RR 2SDQ 2$RR 3$DQ 3$RR 

Variable Coef. t-stat Coef. t-stat Coef. t-stat 

CONST 0.11 0.12 0.45 0.43 0.92 3.82 

DUM1 1.06 1.63 1.20 1.92 

DUM2 0.21 0.49 0.29 0.66 

ELC -0.27 -1.79 -0.22 -1.52 

PROB -0.01 -0.02 0.21 0.29 -0.55 -0.98 

MON -0.01 -1.43 -0.01 -1.47 -0.01 -1.60 

PFR 0.12 0.75 0.23 1.16 

PFO -0.04 -0.14 -0.08 -0.30 

CONE 0.14 0.41 0.26 0.73 

SCON 0.44 2.21 0.32 1.66 

HFIRST -0.96 -2.83 

LLF -123.27 -122.07 -131.60 

X2(null coef. = 0) 19.82 

* Sample size is 120 for DQ and 198 for RR 
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As mentioned previously, it is expected that the respondent's "environmental 

ethic" as represented by the CONE variable will be positively related to accepting a bid. 

The $DQ results give some support for this hypothesis. The coefficient is positive but is 

statistically significant only at a = .10 in the $DQ models in which it is included. 

As expected, the importance of species conservation (SCON) is found to be 

positively related to and has a significant effect on the respondent's probability of 

accepting a bid (a = .01). This suggests that a general support for species conservation 

would lead to support of Snake River salmon recovery projects. 

The HFIRST variable is negative and insignificant. This indicates no presence of 

ordering bias for the $DQ results. 

6.2 The RR Monetary Results 

Turning next to the $RR results, I present estimates for the three models in Table 

1. The significance and sign are generally stable across models. As in the $DQ models, 

the bid variable MON is negative and significant (a = .10) as expected. 

DUM1, the lowest level of income, changes sign from negative to positive and the 

t-statistic increases somewhat compared to the $DQ models. DUM2 becomes positive 

and is statistically insignificant. Somewhat counter-intuitively, this may indicate that under 

the anonymity of the RR format, people at lower income levels are more likely to say yes 

to a monetary bid. Conversely, and more plausibly, it may indicate that higher income 

levels are less likely to say yes to a monetary bid when confronted with the anonymity of 
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the RR format. Those in the highest income level may feel social pressure or guilt and say 

yes to a monetary bid in the DQ format because they should be able to afford it. But when 

confronted with anonymity provided by the RR format the social pressure to say yes is 

relieved. 

The monetary budget constraint variable ELC becomes negative and more 

significant than in the $DQ model. There may be some indication here that yea-saying is 

reduced by the anonymity of the RR format and more respondents take their electric bill 

into account or are indicating that they would rather pay in some other way than an 

increase in their electric bill. 

In contrast to the DQ models, PROB is highly insignificant here. This may be an 

indication of a reduction in yea-saying in the form of the "warm glow" effect. The socially 

correct thing to do would be to help a species that has a low probability of survival under 

current conditions. However, when there is anonymity provided by the RR format, more 

respondents indicate that the prospects of this species without their help is unimportant or 

that their contribution to a species with a low probability of recovery will make little 

difference. I assume that the RR format does not affect the estimate of the probability of 

recovery since that is done before the randomization process in the survey. 

The PFR variable remains positive and insignificant in the RR models although its 

statistical significance increases somewhat, while PFO becomes insignificant compared to 

the $DQ models. This suggests that those who do not hold use values (non-fishers) for 

Snake River salmon projects in the form of fishing are less likely to pay when confronted 

with the anonymity (reduced social pressure) of the RR format. 
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CONE, the "environmental ethic" variable, becomes statistically insignificant 

compared to the DQ models. This may indicate that with less social pressure provided by 

the RR format those who give to environmental causes indicate they would rather pay for 

causes of their own choosing or in another way besides electric bills. 

SCON is again positive in the $RR models but slightly less significant (a = .05). 

The use of the RR format does not seem to affect this variable very much. 

The HFIRST variable is negative and significant (a = .005) in this model. This 

suggests that when responding to a monetary RR survey, respondents are more likely to 

say no to the monetary bid when the volunteer time bid is presented first. This may be due 

to a cognitive burden problem with the RR format. After calculating their probability of 

recovery and doing the randomization process, respondents are faced with the unfamiliar 

or seemingly unrealistic volunteer time question and show their frustration by answering 

no to both. It may also indicate that after saying yes to the volunteer time payment 

respondents feel they have paid enough. 

6.3 The DQ Volunteer Time Payment Vehicle Results 

Moving next to the DQ volunteer payment vehicle models, I present the results in 

Table 2. Since there are relatively few "yes" responses to a volunteer time payment the 

reliability of the results may be somewhat reduced. Significance and sign are generally 

stable across all three models except that PROB increases in significance in the "stripped 

model" (3VTDQ). As expected, the coefficient for the bid variable FIRS is negative and 

significant in all models although the coefficient is small. 
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Table 2 

Volunteer Time Payment Vehicle Coefficient Estimates 

1VTDQ IVTRR 2VTDQ 2VTRR 3VTDQ 3VTRR 

Variable Coef. t-stat Coef. t-stat Coef. t-stat 

CONST -1.41 -1.93 -1.40 -1.91 0.06 0.23 

DUM1 0.21 0.48 0.21 0.49 

DUM2 0.14 0.36 0.14 0.37 

VOL 0.03 0.55 0.03 0.54 

PROB -0.14 -0.26 -0.13 -0.25 -0.40 -0.80 

HRS -0.01 -1.65 -0.01 -1.65 -0.01 -1.43 

PFR 0.005 0.04 0.004 0.04 

PFO 0.19 0.87 0.19 0.87 

CONE 0.19 0.79 0.19 0.80 

SCON 0.29 1.86 0.29 1.85 

HFIRST -0.01 -0.14 

LLF -117.49 -117.48 -120.83 

X2(null coef. = 0) 9.57 

*Sample size is 120 for DQ and 198 for RR 

DUM1 and DUM2, are expected to be positive in this model since those with 

lower income should be more likely to pay with volunteer time than those with higher 

income. As expected the coefficients are positive although they are not significant. 
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In the volunteer payment vehicle models the VOL variable may be considered a 

budget constraint. Therefore, I would expect the coefficient to be negative. Although the 

coefficient is negative, in this case it is not statistically significant. 

For the volunteer time payment vehicle the probability of salmon recovery under 

current conditions (PROB) should again be a measure of what the respondent is buying. 

A perceived high probability of recovery under current conditions should decrease the 

perceived effectiveness of a payment that brings that probability to 100 percent. 

Therefore, I would again expect the PROB variable to be inversely related to the 

probability of accepting any bid amount. In contrast to the $DQ bid models, PROB is not 

statistically significant in models 1VTDQ and 2VTDQ although the coefficient is still 

negative. It becomes statistically significant (a = .10) in the "stripped model," 3VTDQ. 

This may be an indication that the environmental ethic originally captured in CONE and 

SCON is now reflected in PROB. 

PFR is again positive but statistically insignificant. In sharp contrast to the $DQ 

models, PFO is now positive and significant but only at the a = .10 level. This may 

indicate that those who fish either commercially or for sport in the ocean find volunteerism 

a more effective form of payment, possibly due to training or experience. 

Again, as in the monetary payment vehicle models, CONE as a measure of an 

environmental ethic is expected to be positive. As in the $DQ models, the statistical 

evidence supports this hypothesis somewhat since the coefficient is positive although not 

quite significant at a = .10. 

SCON is the variable that measures the importance of species conservation in a 

political, budgetary sense and is expected to be positively correlated to WTP. Again, as in 
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the monetary payment vehicle models, the statistical evidence supports this contention 

since SCON is both positive and statistically significant. 

Again, as in the $DQ results, HFIRST is statistically insignificant. This is an 

indication that for the DQ surveys ordering bias is not a problem. 

6.4 The RR Volunteer Payment Vehicle Results 

I turn now to the RR volunteer time results, presented in Table 2. As with the DQ 

volunteer time results, there are relatively few who would agree to paying with volunteer 

time so there may be a lack of variation and a reduction of reliability. Signs and 

significance levels are generally stable across models. As in all previous models the bid 

variable, in this case HRS, is negative and significant. 

For the relative income variables, DUM1 remains positive relative to the highest 

income level although it is not statistically significant. DUM2 becomes negative although 

it too remains insignificant. Income does not seem important in any volunteer time model. 

The volunteer time budget constraint variable, VOL, is again statistically 

insignificant as it was in the VTDQ models. This budget constraint does not seem to 

matter in any of the volunteer time models. 

CONE, as in the monetary payment vehicle models, loses statistical significance 

and the coefficient becomes smaller in the RR models compared to the DQ models. This 

may indicate a reduction of yea-saying from the anonymity provided by the RR surveys. 

The perceived socially correct thing to do would be to say yes to a bid in support of Snake 

River salmon projects, but with the anonymity of the RR survey, many respondents 
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concede that they are already spending enough time and money on environmental causes 

of their own choosing. 

The SCON variable is once again positive and significant as it is in all models. The 

significance level drops somewhat from the DQ to the RR models for the volunteer 

payment vehicle. This is similar to what happens in the monetary models. 

In contrast to the $RR model, HFIRST is insignificant indicating that order of bid 

type has no effect on the probability of accepting a time payment bid. This would argue 

against the cognizance problem suggested previously for the $RR model. 

6.5 The DQ Bivariate Payment Vehicle Results 

I next turn to the bivariate payment vehicle models presented in Table 3. As with 

the previous models, the sign, magnitude, and statistical significance of the coefficients are 

generally stable across models except that the PROB coefficient increases in sign and 

significance in model 3BVDQ. 

There is no significant difference in sign, magnitude of coefficient, or statistical 

significance between the univariate coefficients and the bivariate coefficients for their 

respective DQ models. HFIRST is negative and insignificant indicating no ordering bias 

for either DQ model. 
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Table 3
 

Bivariate Coefficient Estimates
 

1BVDQ 1BVRR 2BVDQ 2BVRR 3BVDQ 3BVRR
 

Variable Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat Coef. t-stat 

CONSTVT -4.19 -3.33 -1.40 -1.93 -4.17 -3.31 -1.39 -1.91 0.18 0.55 0.19 0.71 

DUM I VT 0.09 0.14 0.12 0.28 0.09 0.15 0.12 0.28 

DUM2VT 0.50 0.92 0.18 0.47 0.50 0.92 0.18 0.46 

VOLVT -0.02 -0.29 0.07 1.10 -0.03 -0.30 0.07 1.10 

PROBVT -0.33 -0.40 -0.29 -0.55 -0.33 -0.33 -0.30 -0.56 -1.05 -1.55 -0.53 -1.07 

HRSVT -0.01 -2.25 -0.93 -2.27 -0.01 -2.24 -0.01 -2.27 -0.01 -2.31 -0.70 -1.84 

PFRVT 0.09 0.54 0.07 0.65 0.09 0.54 0.07 0.65 

PFOVT 0.45 1.32 0.14 0.67 0.45 1.30 0.14 0.67 

CONEVT 0.37 1.21 0.17 0.73 0.38 1.21 0.18 0.73 

SCONVT 0.97 3.14 0.30 1.95 0.97 3.12 0.30 1.95 

CONST$ 1.58 1.04 -0.25 -0.26 1.57 1.04 -0.22 -0.23 2.04 6.74 0.96 3.88 

DUM1$ -1.62 -1.34 0.75 1.47 -1.60 -1.34 0.74 1.46 

DUM2$ -0.94 -0.81 0.27 0.68 -0.92 -0.80 0.28 0.69 

ELCS -0.004 -0.02 -0.19 -1.52 0.01 0.06 -0.19 -1.53 

PROBS -2.21 -2.37 -0.37 -0.61 -2.20 -2.36 -0.38 -0.62 -2.96 -4.16 -0.68 -1.23 

MONS -0.02 -3.21 -0.004 -1.02 -0.02 -3.17 -0.42 -1.05 -0.01 -3.09 -0.01 -1.50 

PFR$ 0.13 0.62 0.23 1.37 0.14 0.66 0.23 1.37 

PFO$ -1.43 -2.70 -0.02 -0.08 -1.44 -2.61 -0.03 -0.09 

CONES 0.72 1.43 0.04 0.13 0.73 1.43 0.05 0.16 

SCON$ 1.00 2.37 0.39 2.32 0.98 2.31 0.40 2.31 

HFIRST -0.09 -0.20 -0.02 -0.27 

RHO 0.18 0.50 -0.22 -1.21 0.19 0.51 -0.23 -1.23 0.38 2.27 -0.12 -0.72 

LLF -82.20 -240.10 -82.19 -106.52 -250.50 

x-, (null coef. = 0) 49.57 78.82 

*Sample size is 120 for DQ and 198 for RR. 
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RHO, the correlation coefficient, is not statistically significant in the full model 

but is in the reduced model, 3BVDQ. It is apparently picking up the effect of the omitted 

variables. For instance, those who place a high priority on species conservation may 

agree to both a monetary and a volunteer time payment. With SCON omitted, this effect 

will be picked up by RHO. There may be some strategic behavior reflected here also. 

Since the order of the payment vehicle and the bid level are varied, there may be an 

indication that some are saying yes or no to both as an expression of support or non

support without considering the type of payment or bid level. 

6.6 The RR Bivariate Payment Vehicle Results 

Like all other models, the sign and magnitude of the coefficients for the RR 

bivariate models (Table 3) are generally stable across models. 

The coefficients are generally the same in the bivariate model as in the respective 

univariate models except that the volunteer time budget constraint VOLVT and the 

volunteer time bid HRSVT increase somewhat in the coefficient's magnitude and 

significance in the bivariate model. 

In contrast to the univariate RR monetary payment model, HFIRST is both 

negative and insignificant in the bivariate RR model, indicating no strong ordering bias in 

the RR models. Since there is only one indication of ordering bias out of the six models 

and it is not conclusive enough to affect the overall bivariate RR results, I think it can 

generally be said that ordering bias is not a factor. 
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RHO is negative and not very significant (a > .10) in the full model (1BVRR) and 

in contrast to the DQ bivariate model becomes even less significant in the "stripped" 

model (3BVDQ). This is an indication that there is no significant correlation between 

payment vehicles in the RR models and that any strategic behavior or yea-saying by those 

who say they have contributed to environmental causes is reduced by the anonymity 

provided with the RR format. This is indicated by the drop in significance of CONE in 

all RR models and that RHO is not significant in the RR bivariate models. 

6.7 Willingness to Pay Estimates 

The WTP estimates are presented in Table 4. In general, for the monetary 

payment WTP is substantial with a maximum of $206.06 annually and a minimum of 

$128.73 annually. Contrary to previous studies, the RR estimates are somewhat higher 

although similar to the DQ results. This suggests that yea-saying may have been reduced 

for the CONE variable and the highest income group for a monetary payment but overall 

this was not enough to reduce WTP. Previous studies were done in classroom settings 

where there is less privacy and therefore less reason to believe your responses are 

anonymous. This survey is a mail survey which provides a certain amount of privacy. 

Even though the surveys came with identification numbers (many of which were torn 

off), there is somewhat more security with a mail survey as opposed to a classroom 

setting. This suggests that the RR format is most effective in personal interview or group 

setting type surveys. 
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Table 4
 

Average Willingness to Pay
 

1DQ 3DQ 1RR 3RR 1BVDQ 3BVDQ 1BVRR 3BVRR 

WTP$ $133.82 $128.73 $162.57 $140.27 $134.26 $133.27 $206.06 $150.31 

WTPVT -6 hrs 2 hrs 5 hrs -4 hrs -8 hrs 0 hrs 21 hrs 12 hrs 

The volunteer time WTP estimates are not substantial with a maximum of 21 

hours annually and a minimum of -8 hours annually.8 Again, the RR estimates tend to be 

a little higher. An exception to this is that 3VTDQ is 2 hours and 3VTRR is -4 hours. 

Since it has been shown that people make significant volunteer time payments to 

environmental causes, there should be specific reasons for such low estimates. One 

reason may be that the sample is fully employed since it came from the OSU staff 

directory, so time has a greater value to this sample than the general public. Another 

reason may be that the Columbia and Snake Rivers are geographically distant making 

direct, physical time payments seem unrealistic. 

8 People may find it difficult to pay in negative volunteer time. These values are predicted from the 
likelihood function and are not actual expected payments. 
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7. CONCLUSIONS 

7.1 Summary 

For all models the bid coefficients, MON and IIRS, remain statistically significant 

indicating that the sample is taking the bid amounts seriously and creating a downward 

sloping demand curve. Also, SCON is always statistically significant showing that those 

who support species conservation in a political budgetary sense would include a Snake 

River salmon restoration project as one that should be funded. 

There is an indication that the RR format relieves some of the social pressure 

involved in endangered species willingness to pay for the CONE variable. In all models, 

those who say they have contributed to environmental causes are more likely to agree to a 

payment when surveyed using the DQ format than the RR format. This may indicate a 

preference for other environmental causes or a preference for different forms of payment 

other than an increase in electric bills or volunteer time when presented with the 

anonymity provided by the RR format. 

Respondents also seem to consider their electric bill budget constraint when 

confronted with the RR format. There may also be a reduction in the "warm glow" effect 

as indicated by the reduction of significance of the PROB variable in the monetary results. 

Income does not seem to consistently matter, although for the monetary payment 

models those in the lowest income bracket become more likely to pay relative to those in 

the upper income bracket in the RR models. This may indicate a reduced willingness to 
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pay by people in the upper income bracket when presented with the anonymity (less social 

pressure) from the RR format. 

Those who fish in the ocean for salmon may fear a reduction of harvests from 

Snake River salmon projects as indicated by the negative coefficients for PFO in the 

monetary payment vehicle models. Those who fish in the ocean seem to prefer to pay in 

volunteer time as indicated by the positive coefficients for PFO in the volunteer time 

payment vehicle models. 

Although HFIRST is very significant in the 2$RR model, it is not in any of the five 

other models in which it is included. Generally it can be said that there is no ordering bias 

from these results. 

RHO becomes more significant in the stripped DQ bivariate model, indicating that 

it is variable dependent. This may suggest strategic behavior by some respondents with 

characteristics omitted in the stripped model. The RR format may reduce this strategic 

behavior since RHO is never significant in the bivariate RR models. 

Since there is substantial monetary willingness to pay and not substantial volunteer 

time willingness to pay, there is an indication that the sample took the type of payment 

vehicle they were presented with seriously. I feel the volunteer time WTP would be 

higher with a different sample. Since this sample is completely employed, the value of 

time is at a premium. 

Although some yea-saying may be reduced by the RR format for respondents 

with certain characteristics, it is not enough to reduce the overall mean willingness to pay. 

This may be due to the fact that the survey was done by mail which provides a certain 
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amount of anonymity and privacy over the previous studies using RR in a classroom 

setting. 

7.2 Recommendations for Future Research 

The RR method does not seem to affect the WTP results when using a mail survey 

although it has been shown to reduce social compliance bias and WTP in the classroom. 

This indicates that the RR method may be more appropriate for group surveys or personal 

interview surveys. Future research should be done with CVM group and personal 

interview surveys comparing the DC-RR method to the DC-DQ method to confirm or 

refute this hypothesis. 

I feel the lack of support in the form of volunteer time was due to a sample that 

was fully employed. Also, the Columbia Basin and Snake River are not geographically 

proximate to the sample, possibly making this form of payment seem unrealistic. Future 

research should be done to test volunteer time as a payment vehicle for an environmental 

good on the general population and for a good that is more proximate to the sample. 
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Appendix A Survey Cover Letter 

Hello 

As a resident of the Pacific Northwest you are aware that in recent months there has been 
a great deal of discussion about plans to increase salmon populations in the Columbia 
River and its tributaries. Most recently, in March of this year the National Marine 
Fisheries Service announced a plan for Salmon Recovery that will cost an estimated $160 
million per year. 

Even with the Salmon Recovery Plan, many questions remain. Some are scientific 
questions about the effectiveness of various management practices on salmon populations. 
But important questions also remain about how much people support plans to increase 
salmon populations. 

Researchers at Oregon State University are interested in obtaining information on the level 
of support for plans affecting salmon. In particular we are interested in your support for 
plans to increase populations of wild Snake River salmon. 

You are one of a small group of people who are being asked to give their opinion on this 
matter. We hope you will complete and return the following questionnaire. It will only 
take a few minutes and your complete answers will improve the accuracy of the results. 

Please complete the enclosed questionnaire and return it via campus mail or shuttle in the 
enclosed self addressed envelope. Each questionnaire has an identification number for 
mailing purposes only. This is so that we may check it off the mailing list when the 
questionnaire is returned. Your specific answers will be kept strictly confidential, 
although statistical summaries may be published. Of course, you may choose not to 
participate. 

If you have any questions, please contact Professor Joe Kerkvliet at 737-1482 (Email: 
kerlcvlij@ucs.orst.edu) or Mr. Brian Rooney at 737-7717 (Email: rooneyb@ucs.orst.edu). 

Thank you. 

Joe Kerkvliet Brian Rooney 
Associate Professor Research Assistant 
Economics Economics 

P.S. If you would like a copy of the survey results check here 

mailto:rooneyb@ucs.orst.edu
mailto:kerlcvlij@ucs.orst.edu


62 

Appendix B Overview 

Section I. OVERVIEW 

In November 1991, the National Marine Fisheries Service listed the Snake River 

sockeye salmon as an endangered species under the Endangered Species Act. In April 

1991 the Snake River spring/summer and fall chinook salmon were listed as threatened 

and, in August 1994, these species too were listed as endangered. These listings require 

that public officials design and implement a Snake River Salmon Recovery Plan intended 

to reverse the decline in wild Snake River salmon populations. 

The listing of these salmon follows a long-term decline in the numbers of wild 

salmon returning to the Columbia River and its tributaries, including the Snake. Total 

Columbia and Snake River salmon populations, which are supported by hatchery 

programs, have not declined as rapidly in recent years. Estimates of the number of 

returning salmon each year are shown in the graphs below. 
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Snake River Salmon 
(wad chinook and sockeye) 
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Source: National Marine Fisheries Service 

Over the last 70 years, the construction of dams has transformed the Columbia and 

Snake Rivers from free flowing rivers to an intensively managed system. This system is 

shown in the map below. 

Source: Columbia River Inter-Tribal Fish Commission 
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The Columbia and Snake Rivers system produces many things that people value 

including hydroelectric power, commercial and sport fishing opportunities, water for 

irrigation, transportation and outdoor recreation. 

Still, many experts agree that the current operation of the Columbia and Snake 

River dams is partially to blame for dwindling wild salmon populations. Additional causes 

are broken or non-existent irrigation diversion screens, commercial and sports fishing, 

destruction of habitat by logging, mining, the introduction of non-native fish, and so on. 

Since wild Snake River salmon were listed as threatened or endangered there has 

been extensive discussion of how to reverse the decline in the wild Snake River salmon 

population. Any Wild Snake River Salmon Recovery Plan is likely to include some 

mixture of the following methods: 

Decreasing water levels at some dams to increase stream speed so juvenile salmon
 

move more quickly downstream to the ocean.
 

Barging juvenile salmon downstream.
 

Increasing efforts to control predators of juvenile salmon including squawfish and
 

other fish species and birds.
 

Increasing efforts to install and maintain irrigation diversion screens.
 

Decreasing commercial and sports harvests in some areas and at some times of the
 

year.
 

Increasing the enforcement of fisheries regulations.
 

Purchasing water rights so that water level and temperature is more suitable to
 

salmon survival during upstream and downstream migration.
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Increasing restrictions on logging, mining and grazing near streams where wild 

salmon spawn and live during early life stages. 

No matter which combination of methods is chosen, the Wild Snake River Salmon 

Recovery Plan will be costly. The proposed National Marine Fisheries Service plan is 

estimated to cost $160 million per year, though estimates for future plans range from $100 

million to $500 million per year. Generally, the more costly the plan, the greater the 

chance that wild Snake River salmon populations will increase in the future. 

Both costs and benefits will be realized from the plan. Some of these costs and 

benefits will be easily measured in monetary terms, while others will be less easily 

measured non-market values. Some believe these non-market values are important; others 

do not. 

The costs of the Wild Snake River Salmon Recovery Plan may include the 

following: 

Less water for some types of recreation such as boating, sailboarding, and fresh 

water fishing. 

Less water for barge transportation on the lower Snake River. 

Less water for irrigation. 

Higher electricity prices. 

Reduced employment in some industries. 

Conversely, the Snake River Salmon Recovery Plan is likely to produce some of 

the following benefits: 

Enhanced sport fishing opportunities in the Snake and Columbia Rivers. 
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Increased commercial fishing opportunities in the Columbia River.
 

Increased salmon harvests by Pacific Northwest Indian tribes for commercial,
 

subsistence, and ceremonial use.
 

Increases in the populations of other Columbia River salmon species.
 

Increased likelihood of salmon species preservation in the Pacific Northwest.
 

Please go to the next section 
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Appendix C Direct Question Bids 

Section II. SUPPORT FOR SNAKE RIVER SALMON RECOVERY 

In this section we wish to ask you about your willingness to pay for Wild Snake 
River Salmon Recovery Plans. So that you may consider some of your financial and time 
constraints before you make your value decision and so that we may obtain data to help 
determine the underlying elements of value decisions, this section contains questions 
which may be considered of a personal nature. Please remember, all your responses will 
be kept strictly confidential. 

What is your annual pre-tax household income?
 
Less than or equal to $10,000
 
Greater than $10,000 but less than or equal to $30,000
 
Greater than $30,000 but less than or equal to $50,000
 
Greater than $50,000 but less than or equal to $70,000
 
Greater than $70,000 but less than or equal to $90,000
 
Greater than $90,000 but less than or equal to $150,000
 
Greater than $150,000
 

What is your average monthly household payment for electricity?
 
less than or equal to $5
 
greater than $5 but less than or equal to $20
 
greater than $20 but less than or equal to $40
 
greater than $40 but less than or equal to $70
 
greater than $70 but less than or equal to $100
 
greater than $100 but less than or equal to $150
 
greater than $100
 

How many hours of volunteer work did you do last year?
 
less than or equal to 5
 
greater than 5 but less than or equal to 10
 
greater than 10 but less than or equal to 30
 
greater than 30 but less than or equal to 60
 
greater than 60 but less than or equal to 100
 
greater than 100
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The goal of the Salmon Recovery Plan is to remove wild Snake River salmon from 
the Endangered Species List. To do this, it is estimated that wild Snake River salmon 
populations must increase ten times over present levels during the next 40 years. Please 
circle the number below that best describes your view of the chance that wild Snake River 
salmon will be removed from the Endangered Species List under current conditions (0 is 
no chance, 100 is a 100% chance). 

0 10 20 30 40 50 60 70 80 90 100 

1 

If you circled 100 DO NOT go any further and please return the survey. If you circled 
less than 100 please continue. 

Suppose that some of the costs of the Wild Snake River Salmon Recovery Plan are 
paid in the form of higher electric rates. These funds would be used to improve spawning 
habitat, enhance juvenile salmon survival, control salmon predators, and pay for research 
and other methods mentioned above. 

Also, suppose that volunteers could donate their time for work in research, 
counting and tagging fish, restoring spawning streams and other activities in accordance 
with the volunteers' skills. 

Would you be Willing to pay an increase of $ . to your: onthly ($
 
annual) household electric bill to increase the chance of removing wild Snake River
 
salmon from the.Endangered Species List to 100 on the above scale
 

ou d you donate 24 hours of tine each year to increase the chance ofremoving 
iihtd:SOOW River salon from the Endangered Species List to 100 on the above scale 

Please go on to the next section 
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Appendix D Randomized Response Bids 

Section II. SUPPORT FOR SNAKE RIVER SALMON RECOVERY 

In this section we wish to ask you about your willingness to pay for Wild Snake 
River Salmon Recovery Plans. So that you may consider some of your financial and time 
constraints before you make your valuation decision and so that we may obtain data to 
help determine the underlying elements of value decisions, this section contains questions 
which may be considered of a personal nature. Please remember all your responses will 
be kept strictly confidential. 

What is your annual pre-tax household income?
 
Less than or equal to $10,000
 
Greater than $10,000 but less than or equal to $30,000
 
Greater than $30,000 but less than or equal to $50,000
 
Greater than $50,000 but less than or equal to $70,000
 
Greater than $70,000 but less than or equal to $90,000
 
Greater than $90,000 but less than or equal to $150,000
 
Greater than $150,000
 

What is your average monthly household payment for electricity?
 
less than or equal to $5
 
greater than $5 but less than or equal to $20
 
greater than $20 but less than or equal to $40
 
greater than $40 but less than or equal to $70
 
greater than $70 but less than or equal to $100
 
greater than $100 but less than or equal to $150
 
greater than $100
 

How many hours of volunteer work did you do last year?
 
less than or equal to 5
 
greater than 5 but less than or equal to 10
 
greater than 10 but less than or equal to 30
 
greater than 30 but less than or equal to 60
 
greater than 60 but less than or equal to 100
 
greater than 100
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The goal of the Salmon Recovery Plan is to remove wild Snake River salmon from 
the Endangered Species List. To do this, it is estimated that wild Snake River salmon 
populations must increase ten times over present levels during the next 40 years. Please 
circle the number below that best describes your view of the chance that wild Snake River 
salmon will be removed from the Endangered Species List under current conditions (0 is 
no chance, 100 is a 100% chance). 

10 20 30 40 50 60 70 80 90 100 

1 

If you circled 100 DO NOT go any further and please return the survey. If you circled 
less than 100 please continue. 

Suppose that some of the costs of the Wild Snake River Salmon Recovery Plan are 
paid in the form of higher electric rates. These funds would be used to improve spawning 
habitat, enhance juvenile salmon survival, control salmon predators, and pay for research 
and other methods mentioned above. 

Also, suppose that volunteers could donate their time for work in research, 
counting and tagging fish, restoring spawning streams and other activities in accordance 
with the volunteers' skills. 

To guarantee the privacy of your answers to the questions below, it will first 
be necessary for you to calculate a random number. This random number is the 
sum of the number of the month and the date of the month in which you were born. 
For example, if your date of birth is March, 20 (3/20) then your random number is 3 
+ 20 = 23. 

Now calculate your random number. To ensure your privacy DO NOT write or 
speak this number but remember it for the next two questions. 

The following two questions require a yes or no response. Do not write your answers 
until you reach the bottom of the page. If your random number is between 15 and 20, 
answer the questions under A below. If your random number is between 0 and 14 or 
between 21 and 43, answer the questions under B. 
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A. 

1) Is your mother's birthday in Novembet? 

2) Is your father's birthday in June? 

B. 
1) Would you be willing to pay an increase of $ to your monthly 

($ . annual) household electric bin to increase the chance of removing wild Snake River 
salmon from the Endangered Species List to 100 on the above scale? 

2) Would you donate hours of time each year to increase the chance of removing wild 
Snake River salmon from the Endangered Species List to 100 on the above scale? 

1) Yes No 
2) Yes No 
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Appendix E Demographic Questions 

Section HI. OTHER QUESTIONS 

This section also contains questions which may be considered of a personal nature. 
Again, please remember, all your responses are strictly confidential. 

1. How long have you lived in the Pacific Northwest? Number of years 

2. What is your age in years? Age 

3. Are you a U.S. citizen? 

Yes No 

4. Gender: Male Female 

5. What is the highest level of education you have obtained? 

Less than high school degree High school degree or GED 

Some college Bachelor's degree 

Some graduate school Graduate degree 

6. In the past two years, how often have you fished (either commercially or for sport) in 
the waters of the Columbia River Basin, including the mainstem Columbia, Snake, 
Deschutes and Willamette Rivers? 

Never Once per year 

Twice per year Three times per year or more 

7. In the next two years do you plan to fish (either commercially or for sport) in the 
waters of the Columbia River Basin, including the mainstem Columbia, Snake, Deschutes 
and Willamette Rivers? 

Yes No 
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8. In the past two years, how often have you fished (either commercially or for sport) for 
salmon in the Pacific Ocean off the West coast of Canada or the U.S. 

Never Once per year 

Twice per year Three times per year or more 

9. In the next two years do you plan to fish (either commercially or for sport) for 
salmon in the Pacific Ocean off the West coast of Canada or the U.S. 

Yes No 

10. Please indicate your level of agreement with the following statement: 
"Agriculture is the most basic occupation in our society and most other 

occupations depend on it." 

Strongly Agree Agree 

Neutral Disagree
 

Strongly Disagree
 

11. Do you contribute to any private organizations whose purpose is to enhance or 
promote sport fishing? Examples of these organizations include Trout Unlimited, Oregon 
Trout, and the Northwest Steelheaders. 

Yes No 

12. Do you contribute to any private organizations whose purposes include the 
protection of natural environments or wildlife? Examples of these groups include the 
Sierra Club, National Wildlife Federation, Nature Conservancy, 1000 Friends of Oregon, 
and Environmental Defense Fund. 

Yes No 
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13. The following presents a number of statements concerning the importance of species 
conservation efforts in the Pacific Northwest. Please circle the statement that best 
expresses your opinion. 

a. Species conservation is so important that protective regulations and laws, such 
as the Endangered Species Act, cannot be too strict and continuing 
improvements must be made regardless of cost. 

b. Species conservation is important, but regulations and laws, such as the 
Endangered Species Act, should give consideration to the costs of protection. 

c. We have made some progress on protecting species and we should now 
concentrate on holding down the costs of additional species conservation efforts. 

d. Species conservation efforts have gone too far and they already cost more than 
they are worth. 

e. I don't know enough about the issue. 

End of survey. Thank you 




