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Arrow et al. (1993) issued guidelines for contingent valuation, one of which was
the recommendation that valuation questions include a ‘no-answer’ option such as ‘I
prefer not to vote (PNV)’ in addition to the typical ‘yes’ and ‘no’ options. However, they
did not give further guidelines on what to do with such responses, and there are various
opinions in the literature. The objective of this thesis was to identify factors that affect
the probability of a respondent choosing the PNV option in stated preference surveys.
This thesis identified a positive relationship between offered bid for the proposed
environmental project and the probability of respondents choosing PNV and a negative
relationship between perceived consequentiality of the survey and the probability of
respondents choosing PNV. From the findings, this thesis suggests possible solutions to
reduce the frequency of such responses in order to increase accuracy of welfare estimates
and cost efficiency.
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CHAPTER I
INTRODUCTION

General Problem
Surveys are used by economists to gather data regarding preferences for a variety
of market goods and services as well as non-market goods, services, and public programs.
As their name implies, non-market goods and services do not have markets that yield
prices to signal value. Consequently, other approaches not dependent on market data are
needed to estimate values of these goods. For this reason, surveys play an important role
especially in valuing public goods and programs where nonuse values may comprise a
significant fraction of total value. Furthermore, the value of a public program estimated
from a survey gives policymakers some idea about the value of the benefits of the
program when it is implemented. Then, policymakers can conduct a cost-benefit analysis
that compares the cost of implementing the program with the benefit of the program in
order to determine a program’s efficiency.
Stated Preference (SP) methods are collection of survey methods used for
valuation of public goods or programs. In SP surveys, a researcher creates a hypothetical
situation in which good(s) or program(s) are proposed that purports to deliver some
specified set of benefits, and respondents are asked to state their preference for or against
the proposed program, or they are asked to state their preference among several
alternatives. There are different types of survey questions that can obtain respondents’
1

preferences. Respondents can be directly asked to state how much they are willing to pay
for the program, or they can be presented with a “payment card” that lists several
amounts of money and asked to pick the one that they are willing to pay. The most
common and preferred format is the referendum style question. In the referendum style
question, respondents are asked to answer if they are willing to pay $X for the program
when the value of X is randomly given, and they have two options, ‘yes’ and ‘no’ to state
their preferences. Based on the distribution of responses over the range of bids, estimated
willingness to pay (WTP) for the proposed program can be obtained.
In the Report of the NOAA Panel on Contingent Valuation, Arrow et al. (1993)
state that in order to design an ideal SP survey, in addition to the ‘yes’ and ‘no’ vote
options, an uncertain option that allows respondents to reveal their uncertainty such as
‘don’t know’, ‘would not vote’, or ‘prefer not to vote’ should be explicitly provided in
the referendum question. In this thesis, all uncertain options are referred to as “PNV
(prefer not to vote)”. Although the NOAA report recommends including a PNV option in
the referendum question, it does not give any further guidelines for the handling and
interpretation of such responses. Consequently, there are a number of interpretations and
different treatments for PNV in the literature. There are studies that interpret PNV as
consequences of respondents finding an easy way out that allows them to avoid valuing
each alternative (Krosnick et al. 2002, Oppenheim 1992). According to this
interpretation, PNV does not represent any specific preference. On the other hand, there
are other studies that view PNVs in different perspectives. Carson et al. (1998) find that
the inclusion of PNV option does not significantly change the proportion of ‘yes’ votes,
which implies that if there were no PNV option available, respondents who chose PNV
2

option would have chosen a ‘no’ and therefore conclude that they can be recoded as ‘no’s.
Haener and Adamowicz (1998), however, argue that recoding all of PNV responses as
‘no’s as Carson et al. (1988) is inappropriate, and they use a follow-up question to
determine how to recode. Groothuis and Whitehead (2002) also find that PNV is similar
to ‘no’ in WTP studies but similar to ‘yes’ in WTA studies. Wang (1997) states that
PNV is a middle point between ‘yes’ and ‘no’ wherein people choose PNV option when
the offered bid is very close to their true WTP distribution and it becomes difficult to
determine which response is optimal. Ready, Whitehead, and Blomquist (1995)
hypothesize that such responses are a function of respondent uncertainty and develop a
polychotomous choice format that incorporates levels of uncertainty directly into the
choices: ‘definitely yes’, ‘probably yes’, ‘maybe yes’, ‘maybe no’, ‘probably no’, and
‘definitely no’. Alberini et al. (2003) expand the previous set of choices by including an
‘unsure’ option and conclude that ‘unsure’ responses should be interpreted independently.
They use the random-valuation model developed by Wang (1997) that treats PNV as the
middle point between ‘yes’ and ‘no’.
Several studies attempt to relate demographic indicators to the probability of a
respondent choosing a PNV option, and Krosnick (2002) and Feick (1989) provide good
summaries of findings. Respondents who are least likely to choose PNV option tend to
have higher education (Bishop, Oldendick, and Tuchfarber, 1980; Schuman and Presser,
1981), higher cognitive skills (Colsher and Wallace, 1989; Sigelmam, Winer, and
Schoenrock, 1982), are more knowledgeable on the topic (Converse, 1976; Faulkenbeny
and Mason, 1978; Rapoport 1981, 1982), are more interested in the topic (Krosnick and
Milbum, 1990; Rapoport, 1982; Wright and Niemi, 1983), are more exposed to
3

information on the topic (Krosnick and Milburn, 1990; Wright and Niemi, 1983), have
more behavioral experience relevant to the topic (Durand and Lambert, 1988; Krosnick
and Milburn, 1990), have confidence in their ability and understanding to make an
opinion on the topic (Krosnick and Milburn, 1990), feel that other people are interested in
knowing their opinions on the topic (Francis and Busch, 1975; Krosnick and Milburn,
1990), and are younger, male, white, and in higher income level (Converse, 1976; Francis
and Busch, 1975; Rapoport, 1982).
Contributions of This Thesis
The objective of this thesis was to identify factors that affect the probability of a
respondent giving a “prefer not to vote (PNV)” response to binary-choice and
multinomial-choice SP surveys.
Impact of Bid and Consequentiality on PNV
Although there are many studies that identify factors that affect the probability of
respondents choosing PNV, there is very little work in the literature that tests if PNV is a
function of two key economic factors in valuation surveys: the offered bid and
consequentiality. Thus, we focused on perceived survey consequentiality and offered
bid, and how these factors affect welfare estimates for changes in environmental goods
and services. According to economics theory, when there are two alternatives ‘yes’ and
‘no’, proportion of ‘yes’ decreases, and proportion of ‘no’ increases as bid level increases.
However, there is no theory that tells how the proportions change as bid level increases
when there is opt-out option included. Thus, this thesis tested if the decrease in
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proportion of ‘yes’ responses is met by an increasing proportion of ‘no’ or PNV, or if it is
met by an equal proportion increase in ‘no’ and PNV as bid level increases.
Also, there is no study that tests the effect of perceived consequentiality of a
survey on PNV. Consequentiality is a measure of the degree to which respondents believe
that the survey will affect policy, and Carson and Groves (2007, 2011) argue that
consequentiality is a necessary condition for obtaining meaningful welfare estimates from
SP studies. Hidano, Kato, and Izumi (2005) find that respondents who believe the survey
is consequential spend more time taking the survey. Considering the time spent by
respondents as the indicator of the effort, they conclude that consequentiality of the
survey makes respondents take the survey more seriously or make an effort to answer
questions. They also find that even though consequentiality influences respondents to put
more effort and to take the survey more seriously, it does not influence the probability of
a respondent choosing a ‘yes’ option. In contrast, Interis and Petrolia (2012) find that
respondents who believe that it is at least somewhat likely that results of a survey will
affect future policy are more likely to be sensitive to attribute levels of proposed
programs and more likely to vote for a program with medium or high attribute levels than
a program with low attribute levels. Vossler and Watson (2012) find that respondents
who perceive the survey to be consequential are more likely to choose ‘yes’, respondents
who perceive the survey to be inconsequential are more likely to choose ‘no’. Even
though there are studies that identify the impact of consequentiality on respondents’ votes,
there is no study that identifies the influence of consequentiality on the probability of a
respondent choosing PNV option. In this thesis, it was tested if there was a relationship
between perceived consequentiality of the survey and PNV.
5

Reasons of Choosing PNV
We also tested the impact of consequentiality more closely on reasons of choosing
PNV so that we could identify if respondents who did not perceive the survey was
consequential were more likely to choose PNV because they lost interests to take it
seriously.
‘No’ Versus ‘I Can’t Afford It’
In our data, there were respondents who chose PNV because they were not willing
to pay the bid. If they were not willing to pay, they should have chosen ‘no’. However,
they chose PNV instead for some reason. In this thesis, factors that affected respondents
to choose PNV even if they were supposed to choose ‘no’ was identified.
Solutions to Reduce PNV
Since WTP estimation is based on relative proportion of ‘yes’ compared to ‘no’, a
large proportion of PNV responses can affect welfare estimates. Thus, in terms of
efficiency and accuracy of valuation, PNV responses should be minimized. By testing
the impact of the consequentiality on PNV responses, it can be confirmed that a survey
with more consequentiality will reduce the proportion of PNV responses, and such
responses can be reduced in future research by putting more effort on designing more
consequential survey. Also, this thesis proposes possible solutions to reduce PNV
responses.
Survey Context and Data
Data were collected from a nationwide survey in 2011 for the purpose of
obtaining welfare estimates of coastal wetlands restoration programs in Louisiana.
6

Wetlands in coastal Louisiana protect an infrastructure that supplies 90% of the nation’s
outer continental oil and gas, provide 20% of annual waterborne commerce of the nation,
26% (by weight) of commercial fisheries of the continental U.S., and a winter habitat for
five million migratory birds (Couvillion et al. 2011). However, coastal Louisiana has lost
20% of its wetlands in the past 100 years that represents 80% of the coastal wetland loss
in the entire continental United States (Desmond, 2005).
The survey had two different versions: binomial-choice and multinomial-choice.
The binary-choice survey is referred to be as a contingent valuation, and the multinomialchoice survey is referred to be as a choice experiment in the literature. In the binarychoice version, respondents were asked if they were willing to pay $X for wetlands
restoration project in Louisiana, and they were given with three options, ‘with project
(yes)’, ‘without project (no)’, and ‘prefer not to vote (PNV)’. The PNV option was
chosen by 27 percent of respondents. In the multinomial-choice version, there were two
projects A and B proposed for wetlands restoration in Louisiana, and respondents were
asked to choose among four options, ‘project A’, ‘project B’, ‘no action (no)’, and PNV.
The PNV option was chosen by 23 percent of respondents.

7

CHAPTER II
BACKGROUND ON NON-MARKET VALUATION METHODS

This chapter summarizes the most common terms and methods for non-market
valuation. This chapter may not be directly related to the methods used in this thesis.
However, it may help you to have better understanding about non-market valuation
methods.
Measure of Welfare (Kolstad, 2000)
Ordinary demand (a.k.a. Marshallian demand) gives the quantity of a good a
consumer purchases considering his income and price of the good. An ordinary demand
curve keeps income constant as price of the good changes rather than utility. In other
words, it is a function of price and income. There is another way to generate a demand
curve that keeps utility constant as price of the good changes by adjusting income so that
the consumer stays on the same indifference curve, and it is compensated demand (a.k.a.
Hicksian demand). In other words, it is a function of price and utility. There are two
aspects of demand, substitution effect and income effect. Substitution effect is that as
price of the good increases, the consumer purchases the good less and substitutes with
other good. Income effect is that as price of the good increases, the consumer becomes
relatively poorer compared to the situation before the price change so he consumes the
good less. Compensated demand only captures the substitution effect, and ordinary
8

demand captures both income effect and substitution effect. If an economist wants to
value a policy that affects relative prices, he should use the compensated demand since he
wants to identify the impact of price change only, not income effect. If he wants to value
the environmental status change, he should determine the amount of money that has same
effect on utility of a person as the action that changes the environmental status does. The
compensating surplus (CS) is the amount of money that allows the person to stay at the
same utility level with the environmental change, and the equivalent surplus (ES) is the
amount of money that allows the person to move to the new utility level without the
environmental change. Figure 1 shows CS and ES graphically where Y on the vertical
axis represents income, q on the horizontal axis represents quantity of the environmental
good. IU0 is an initial indifference curve with initial utility of u0, and IU1 is a new
indifference curve with new utility level, u1. If the quantity of the environmental good
increases from q0 to q1, it moves the consumption of the good from point A to point B.
Since CS is the monetary value of q needed for the individual to move back to u0 with
the quantity change, it is the difference between Y0 and Y1. In this case, CS represents the
individual’s willingness to pay (WTP) to obtain the quantity change from q0 to q1 where
C is the final point of consumption. On the other hand, ES is difference between income
levels Y0 and Y2 because it is the monetary value of q needed for the individuals to move
to u1 without the quantity change where D is the final consumption point, and it
represents willingness to accept (WTA).

9

Figure 1

Compensating Surplus and Equivalent Surplus

Willingness to Pay and Willingness to Accept
WTP and WTA are the two economic definition of value. WTP is the maximum
amount of money that an individual wants to pay to get an improvement or to avoid a
disadvantage in his or her circumstances (Haab and McConnell, 2002). For example,
suppose an individual who would like to have a park around her neighborhood, and she
just heard that if she made some donation, she could have a park in her neighborhood. In
this case, the maximum amount that she wants to pay is the WTP to have the park in her
neighborhood. Also, suppose she heard that there would be waste disposal sites in her
neighborhood, but if she paid some amount of money, the waste disposal sites would be
placed somewhere else. In this case, the maximum amount of money that she wants to
pay to avoid the waste disposal sites is the WTP.
WTA is the minimum amount of money that an individual will take for giving up
an advantage or getting a disadvantage (Haab and McConnell, 2002). For example,
10

suppose there is an individual who has a private park in his neighborhood, and the city
wants to build a hotel where the park currently is located. In this case, the minimum
amount that he would take for giving up the private park is the WTA. Also, suppose he
heard that the city would build waste disposal sites in his neighborhood that might
decrease the value of his house. In this case, the minimum amount of money that he
would take and let the city build the waste disposal sites in his neighborhood is the WTA.
WTP and WTA measure the increment in wealth that allows an individual to stay at same
utility level with a change in either price, quality, or public good.
Market Value vs. Non-market Value
Market value is a price of a good or a service that can be trade in a market. For
example, vehicles, houses, books, clothes have markets, and consumers can purchase
them by paying prices for goods. These are market goods, and each of their prices is
market value of the good. On the other hand, there are goods that they do not have
markets so they cannot be traded. Usually, these goods are environmental goods such as
clean air, clean water, view, endangered species, non-endangered species, and absence of
litter. The characteristics of environmental goods are; 1) nobody owns it, (2) no market
exists, (3) no price exists, (4) if a price did exist, people could consume it without paying,
(5) If I consume it, you must also consume it (noise, pollution), and (6) quantity available
does not depend on the quantity consumed by someone else. The value of the goods that
have these characteristics is non-market value. Nonmarket valuation is used to infer
values for environmental goods. Generally people are not charged for swimming in a
public river or for cleaner air. When a project is proposed that affects such activities,
nonmarket valuation is employed to estimate project benefits (Loomis 2005).
11

Use Value
Use value is the value associated with the consumption of an environmental good
including current use, expected use, and possible use. I.e., if you are at a park, it is a
current use, if you are planning to visit the park sometime next month, it is an expected
use, and if you might visit the park sometime in future, it is a possible use (Kolstad
2010). Also, suppose there is a person who drives by a natural park on his work every
day, and there is another person who lives close to the habitat of endangered species and
get to see them. In both cases, they might be willing to pay some amount of money to
preserve the environment, and these are also use value (Maler and Vincent, 2005).
Nonuse Value
Nonuse value is the value not associated with the consumption of an
environmental good but somehow it increases an individual’s utility (Kolstad 2010). For
example, an individual who lives somewhere in Africa may be interested in restoration of
wetlands and barrier islands in Louisiana in the U.S. even though he or she has no
intention to visit there. There are three types of nonuse value: existence value, altruistic
value, and bequest value. Existence value is that people value some environmental good
because the reason of the existence of the environmental good itself. Altruistic value is
that people increase their utility even though they never get to use an environmental good
by increasing someone else’s utility from using the environmental good (Kolstad 2010).
For example, the individual in Africa wants the wetlands and the barrier islands to be
restored because he or she believes that someone else in the U.S. will get benefits from it
and by believing so, the individual gets benefits indirectly. Bequest value is similar to

12

altruistic value but the difference is that people value an environmental good because of
benefits that is for the future generation (Kolstad 2010).
Revealed Preference
Revealed preference (RP) measures allow us to derive a demand curve for
environmental goods by inferring trade-offs between market goods and environmental
goods based on actual choices people make (Kolstad 2010), and we can get estimates of
Marshalian surplus (Freeman 1993). By observing changes in people’s actual choice as
the level and the price change, we can see people’s preference change for the change in
the attribute. There are four methods for RP valuation methods: travel cost, hedonics,
defensive behavior, and replacement cost. Travel cost models focus on an individual’s
decision to visit recreation sites where cost and quality vary (Champ et al., 2004). Using
hedonics, we can see how the price of a conventional good such as a house varies as an
environmental good which is closely related to the conventional good such as air quality
around the house changes (Kolstad 2010). Using Defensive behavior models, we can
observe the expenditure that people pay to avoid an environmental disamenity, and cost
of illness models are simply a summation of direct costs such as doctor’s appointments
and medicine, and indirect costs such as time loss for an environmentally-induced illness
(Champ et al., 2004).
Stated Preference
Davis (1963) conducted a study of the U.S. Maine woods’ value to recreators, and
it is considered as the very first stated preference (SP) method. Kolstad (2010) describes
the stated preference as a valuation method that estimates WTP of an individual for an
13

environmental good by giving the individual a set of questions regarding to preferences,
and according to Champ et al. (2004), it relies on carefully worded survey questions.
However, Carson and Louviere (2011) define stated preference in broader perspective not
just in an economic sense; “a long-standing, widely used term that encompasses many
different methods that can be used in several different contests”. Thus, according to the
definition of Carson and Louviere (2011), SP methods have more use than just a welfare
valuation. Stated preference depends on data from a survey asking the choice of
respondents when they are given alternative levels of an environmental good (Champ et
al., 2004), and it gives an estimation of compensating surplus (Freeman 1993).
A certain type of value cannot be valued through revealed preference methods,
and it is called nonuse value. The reason why nonuse value cannot be valued through
revealed preference methods is that by its definition, it does not motivate behavior and
thus there are no underlying demand curves for these types of goods or services (Haab
and McConnell, 2002). Stated preference method is not based on actual choices of
people but based on choices of them to a hypothetical question. Thus, stated preference
is the only method to capture nonuse values.
In SP surveys, a researcher creates a hypothetical situation in which good(s) or
program(s) are proposed that purports to deliver some specified set of benefits, and
respondents are asked to state their preference for or against the proposed program, or
they are asked to state their preference among several alternatives. There are different
types of survey questions that can obtain respondents’ preferences. Respondents can be
directly asked to state how much they are willing to pay for the program, or they can be
presented with a “payment card” that lists several amounts of money and asked to pick
14

the one that they are willing to pay. The most common and preferred format is the
referendum style question. In the referendum style question, respondents are asked to
answer if they are willing to pay $X for the program when the value of X is randomly
given, and they have two options, ‘yes’ and ‘no’ to state their preferences. Based on the
distribution of responses over the range of bids, estimated WTP for the proposed project
can be obtained. In the literature, an SP survey with one project proposed is referred to
as contingent valuation, and an SP survey with more than one project proposed is referred
to as choice experiment. Since the only difference between the two is the number of
project proposed, and the contingent valuation is a subset of, or a specific case of the
choice experiment, Carson and Louviere (2011) propose that the term choice experiment
should be modified to “discrete choice experiment” (DCE) because the term “choice
experiment” is commonly used not only in economics but also in different sciences such
as biology and physics, and the use of this term in different sciences has nothing to do
with what economists or psychologists do, and “discrete” emphasizes that one is dealing
with a certain class of elicitation methods. The definition of DCE that they propose is “a
general preference elicitation approach that asks agents to make choice(s) between two or
more discrete alternatives where at least one attribute of the alternative is systematically
varied across respondents in such a way that information related to preference parameters
of an indirect utility function can be inferred” (p. 543). There are two elements of DCE:
(1) respondents are asked to make a discrete choice between two or more alternatives in a
choice set, and (2) the alternatives are constructed by means of an experimental design
that varies at least one attribute, and/or respondents to be able to estimate economic
quantities tied to preference parameters.
15

CHAPTER III
LITERATURE REVIEW

This chapter summarizes previous studies in the literature about how to interpret
PNV, and how to deal with it in welfare estimation. It also summarizes previous studies
about consequentiality which is one of the major concepts in this thesis so it may help
you to understand this thesis better.
Interpretations of PNV in the Survey Literature
There are several interpretations of PNV in the survey literature. Krosnick et al.
(2002) argue that if people have consolidated opinions about the topic already, reporting
the opinions is quick and easy but if they do not have consolidated opinions, they are
likely to choose a PNV option when they do not have the ability to evaluate relevant
considerations available in their memory, they do not have motivations to do the
evaluation process, and the cognitive effort demanded by the question is substantial.
Thus, respondents choose PNV option because they can minimize their effort, and the
inclusion of PNV option gives respondents the opportunity to avoid the evaluation
process. Oppenheim (1992) also notes that people choose PNV option to avoid thinking
or committing themselves. Krosnick (1991) also argues that respondents choose ‘yes’
option not because they are willing to pay for the referendum question, because they do
not want to choose ‘no’. They may not want to choose ‘no’ because they may not want
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to make an interviewer feel bad or they may not want to feel guilty. Thus, including a
PNV option may cause a decrease in the proportion of ‘yes’ responses
Krosnick (2002) and Feick (1989) have a good summary of the factors of
respondents who are least likely to choose PNV option. PNV option is least likely
chosen from respondents with higher education (Bishop, Oldendick, and Tuchfarber,
1980; Schuman and Presser, 1981), higher cognitive skills (Colsher and Wallace, 1989;
Sigelman et al., 1982), more knowledge on the topic (Converse, 1976; Faulkenbeny and
Mason, 1978; Rapoport 1981, 1982), more interests in the topic (Krosnick and Milbum,
1990; Rapoport, 1982; Wright and Niemi, 1983), more exposure to the information on the
topic (Krosnick and Milburn, 1990; Wright and Niemi, 1983), more behavioral
experience relevant to the topic (Durand and Lambert, 1988; Krosnick and Milburn,
1990), confidence in their ability and understanding to make an opinion on the topic
(Krosnick and Milburn, 1990), and feeling that other people are interested in knowing
their opinions on the topic (Francis and Busch, 1975; Krosnick and Milburn, 1990). Also,
PNV are more likely from respondents who are older, women, nonwhite, less educated,
and in lower income level (Converse, 1976; Francis and Busch, 1975; Rapoport, 1982).
Gilljam and Granberg (1993) find that respondents who answer PNV to a question
are more likely to be not revealing their attitudes rather than having no attitude towards
the issue. They give respondents three questions on the same issue, and they find that
respondents who do not express their attitudes in the first question tend to reveal their
attitudes in the follow-up questions.
Dodd and Svalastoga (1952) argue that the proportion of PNV responses can be
seen as an indicator of strength of public opinion on the topic such that a topic with a
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high proportion of PNV responses has a relatively weak standing in public opinion.
Dodd and Svalastoga (1952) state that a questionnaire can have a high ratio of PNV when
the public does not have enough information about the topic so many people are not
willing to reveal their opinions, and people do not have confidence in their opinions.
Interpretations of PNV in the Economics Literature
So far, different interpretations of PNV in general survey studies that ask opinions
of respondents have been discussed and from this point, interpretations of PNV in stated
preference studies will be discussed. Wang (1997, p. 221) states that there are four
categories of people who choose PNV option;
1. those who were not willing to accept the setting with which the CV
questions were posted, and thus they did not make any efforts to figure out
their preferences and to give yes / no answers;
2. those who knew their preferences and were able to give decisive answers,
but gave PNV responses for whatever reasons;
3. those who made an effort and essentially told the truth;
4. those who did not make sufficient effort to examine their preferences, but
nevertheless were truthful in the sense that they simply did not know at the
time how they would vote.
Wang (1997, p. 221) also summarizes four reasons for the PNV responses;
1. rough indifference between a yes or a no vote;
2. inability to make a decision in that moment;
3. preference for some other mechanism for making this decision;
4. bored by the survey and anxious to end it as quickly as possible.
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Wang (1997) states that there are two practices to deal with the PNV responses.
One practice is to drop the PNV responses from the estimation procedure but there are
potential cost of lost information, significant sample size reduction, and sample selection
bias if the respondents who chose the PNV option are systematically different from the
rest of the sample. The other practice is to recode the PNV responses as ‘no’, as
suggested by Carson et al. (1988). Carson et al. (1998) conduct a study to see if the
offered PNV reduces the proportion of ‘yes’ votes for an environmental commodity
because this PNV option gives respondents a more socially acceptable way to avoid
supporting the environmental commodity by choosing this option. The survey instrument
that is used for this study was designed with features that the NOAA panel recommended.
Three hundred respondents were given the original questionnaire which had ‘yes’ and ‘no’
options, and the other 322 respondents were given the very same questionnaire but it had
the explicit PNV option. In order to see the effect of the PNV option, they recode the
PNV responses as ‘no’. The result of WTP estimates shows that the recoded PNV option
did not significantly reduce the proportion of ‘yes’ votes (Carson et al., 1998).
Balcombe and Fraser (2009) find that respondents who choose PNV option
behave statistically more similar to respondents who choose ‘yes’ than ‘no’. They also
argue that even though PNV responses are closer to ‘yes’s, they still cannot be pooled
with ‘yes’s since they find PNV responses are not a function of the expected utility level
of respondents.
Haener and Adamowicz (1998) state that PNV responses should be either dropped
or recoded. The main determinants of PNV responses are demographic variables but the
most significant determinant of ‘yes’ and ‘no’ responses is the tax level using the data
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which were collected as part of the survey, “Ecosystems Alberta”. Also, the coefficients
on PNV and ‘no’ are significantly different which contradicts the result of Carson et al.’s
finding. They recode some of PNV responses as ‘yes’, and some of the PNVs as ‘no’,
and they eliminate the rest of the PNV responses according to the follow-up question
after the referendum questions in the survey.
Caudill and Groothuis (2005) find that PNV responses cannot be pooled with
either ‘yes’s or ‘no’s according to the pooling test of Cramer and Ridder (1991).
However, they construct profile likelihood confidence intervals for the intercepts and find
that a statistically significant number of PNV responses are ‘no’s. Thus, they conclude
that not all of PNV responses are ‘no’s but some of them are ‘no’ responses.
Wang (1997) argues that both treating PNV responses as ‘no’ responses and
eliminating them from the model underestimate the mean WTP and suggests the
threshold approach. It is assumed that a respondent has a valuation distribution which is
known to the individual but not to the researcher. A respondent is assumed to choose
‘yes’ when the true value in his mind is higher than the referendum price offered, ‘no’
when the true value is lower than the referendum price offered, and PNV when they are
indifferent. Thus, there are two thresholds; one between ‘yes’ and PNV in the valuation
distribution, and another between PNV and ‘no’. He defines the two threshods are
functions of variables that affect variances of individuals’ valuation distributions and
decision-making rules. This insight leads to construct a maximum likelihood procedure
including PNV responses to estimate WTP. However, there is an irony with the logic
that the two thresholds restrict the domain of probability of PNV response. Researchers
can get better information from unclearer answer (PNV) than from clearer answers such
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as ‘yes’ and ‘no’. For example, when a price P is given to a respondent, and he chooses
‘yes’, then the domain of WTP that the researcher can define from the response is
-  < WTP < P. However, according to his logic, using the thresholds approach, the
researcher can have better information about WTP with PNV response by restricting the
domain of WTP as

a < WTP < b , where a and b are the two thresholds.

Ready, Whitehead, and Blomquist (1995) develop a polychotomous choice (PC)
question format instead of dichotomous choice questions arguing that with dichotomous
choice (DC) question, respondents are not allowed to express their ambivalence. In their
survey, half of the sample receives the DC format, and the rest half receives the PC
format. There are six alfternatives in the PC: ‘definitely yes’, ‘probably yes’, ‘mabe yes’,
‘maybe no’, ‘probably no’, and ‘definitely no’. Comparing the results of the DC and PC
questions, the PC format gets more usable responses, higher rates of ‘yes’ that leads to
get higher estimated WTP.
Welsh and Poe’s (1998) findings contradict those of Carson et al. (1998). They
conclude that if a repondent is not sure about his decision, he tends to say ‘yes’. Alberini
et al. (2003) interpret the respondents who choose the PNV option as people who are not
in the market for the good being valued at the particular bid amount or people who have
not made up their minds yet. Instead of DC, they provide PC format with ‘definitely yes’,
‘probably yes’, ‘unsure’, ‘probably no’, and ‘definitely no’ in the referendum, and
conclude that ‘unsure’ responses should be interpreted independently from ‘probably yes’
and ‘probably no’ responses. They use the random-valuation model developed by Wang
(1997) that treats PNV as the middle point between ‘yes’ and ‘no’.
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Groothuis and Whitehead (2002) state that including a PNV option in the question
if a researcher is interested in nonuse values allow a researcher to avoid a substantial
amount of protest responses or nonresponses since respondents who are not familiar with
the subject may not have a consolidated WTP or WTA value. They also point out that if
a researcher is interested in use values, PNV option is not necessary since respondents
may have already constructed a value. However, if a researcher is interested in nonuse
values, respondents who are not familiar with the topic may not have previously
constructed economic value, by offering a PNV option, he can avoid substantial protest
responses. They also find that PNV is similar to ‘no’ in a WTP study, and PNV is similar
to ‘yes’ in WTA study. Also, they find that in a WTA study, PNV is a middle point
response rather than a protest, which is similar to Wang’s approach.
Consequentiality
The validity of SP studies has been controversial for long time because of their
hypothetical circumstance. Carson and Groves (2007, 2011) argue that a major reason of
survey-based valuation that are frequently used by businesses and governments to elicit
information about the public’s preferences is that a body of empirical results seems
inconsistent with economic intuition, and state that survey questions should meet certain
conditions: (i) the agent answering a preference survey question must view their
responses as potentially influencing the agency’s actions and (ii) the agent needs to care
about what the outcomes of those actions might be. Carson and Groves (2007, 2011) term
the survey questions that meet these conditions as consequential, and the questions that
do not meet these conditions as inconsequential. Thus, they argue that as long as a survey
is consequential, we can get valid estimates of economic values.
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Cameron and DeShazo (2011) state that if a survey is not considered
consequential, it would lower the optimal level of attention for making a choice. Carson
and Groves (2007, 2011) argue that the optimal response of a respondent whose WTP is
greater than the bid depends on the belief about how the agency will use the stated WTP.
It is assumed that a respondent maximizes the product of the probability of the good will
be provided times the net benefit from the good, and the probability of the good will be
provided can be seen as consequentiality of the survey. Thus, the consequentiality of a
survey leads to the incentive compatible that increases the amount of the optimal
responses (Carson and Groves 2007, 2011). Carson and Groves (2007, 2011) also argue
that respondents who perceive the survey to be at least a little bit consequential, they face
same incentive structure as respondents who perceive the survey to be fully consequential
so a slight amount of consequentiality is sufficient to be considered as consequential.
Herriges et al. (2010) find that respondents who believe the survey is minimally at least
consequential have an equal WTP distribution as respondents who believe the survey is
consequential, and respondents who believe the survey is inconsequential have
statistically different WTP distribution. However, Vossler, Doyon, and Rondeau (2012)
find different results that WTP decreases as degree of consequentiality decreases
indicating that respondents who perceive the survey to be very consequential and
respondents who perceive it to be a little bit consequential statistically behave differently.
Hidano, Kato, and Izumi (2005) find that the consequentiality of the contingent
valuation study makes respondents take the survey more seriously or make an effort to
answer questions when the time spent on the survey by respondents is measured as an
indicator of the effort, and they also find that the proportion of ‘yes’ responses is not
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affected by the consequentiality. In contrast, Interis and Petrolia (2012) find that
respondents who believe a survey is inconsequential are less likely to vote in favor of the
program proposed in the survey.
Vossler and Watson (2012) find that Mean WTP of respondents who perceive the
survey to be inconsequential is statistically lower (statistically not different from zero)
than WTP of respondents who perceive the survey to be consequential. They also find a
positive relationship between WTP and consequentiality. These results imply that
respondents who perceive the survey to be consequential are more likely to choose ‘yes’,
respondents who perceive the survey to be inconsequential are more likely to choose ‘no’.
They also find that respondents who have a college degree, who and who are uncertain
about their vote are less likely to perceive the survey to be consequential. They also find
that compared to mail survey, online survey is more likely to be perceived to be
consequential.
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CHAPTER IV
EXPERIMENTAL DESIGN AND DATA

Survey Design
The survey was designed to estimate non-market values (i.e., welfare measures)
for changes in ecosystem services associated with coastal wetland and barrier island
restoration in Louisiana’s Barataria-Terrebonne National Estuary. The survey proposed
to respondents one or more wetland and barrier island restoration programs and asked
respondents if they would hypothetically be willing to pay a specified amount to
implement one of the proposed restoration programs.
The survey explained to respondents that wetlands and barrier islands in the
estuary were being lost due to “natural erosion, sea-level rise, sinking of land, winds,
tides, currents, and major storms”, as well as human development such as the
construction of river channels and levees. Respondents were asked to consider, evaluate,
and indicate their preference for a set of proposed projects that would restore roughly
50% of land lost since 1956. The year 1956 was chosen because this was the year when
diligent measurement of land loss began, according to experts at the BaratariaTerrebonne National Estuary Program center in Thibodaux, Louisiana.
The projects under consideration were large-scale land restoration projects which
included “wetland building, barrier island restoration, freshwater and sediment
diversions, and the movement of large amounts of soil on barges and via pipelines.” The
25

survey focused on three main benefits of restoration: improved wildlife habitat, measured
as the percentage of created land generally suitable for wildlife habitat; storm surge
protection, measured as the percentage of residents in the area that would have improved
storm surge protection; and improved commercial fish harvest, measured as the
percentage improvement in harvest levels of major commercial (Gulf of Mexico) fish
such as oysters and shrimp. The specific levels of changes to these ecosystem services
depended on the version of the survey each respondent received, as detailed in the next
paragraphs.
Two versions of the survey were constructed: binomial-choice and multinomialchoice. In the binomial-choice version, respondents were presented with a single
restoration project and were asked whether they were willing to pay a stated amount to
implement the project. The project in the binary-choice version proposed to restore 50%
of land lost since 1956, 50% of which would be suitable for wildlife habitat, which would
increase storm surge protection for 30% of residents in the estuary, and increase fish
harvest levels by 15%. The price, or bid to respondents for the project took on one of
nine randomly-assigned dollar values {$25, 90, 155, 285, 545, 925, 1305, 2065, 2825}.
Respondents were given with three alternatives: “With Project (yes)”, “Without Project
(no)”, and “I prefer not to vote (PNV)”. If they were willing to pay the bid, they were
supposed to choose “yes”, if not, “no”, and if they wanted to opt out, they were supposed
to choose PNV. Figure 2 shows an example of choice question for the binary-choice
version. Figure 3 shows an example of choice question for the multinomial-choice
version. In the multinomial-choice version, there were two projects proposed. Each
project differed according to how much habitat would be restored (25%, 50%, 75%), how
26

many people would receive increased storm protection (5%, 30%, 50%), and by how
much fish harvest levels would increase (maintains current, 15%, 30%). Table 1 shows
how the levels were used. Respondents were given with four alternatives (Project A,
Project B, no, and PNV) and were asked to choose one that is most preferred. The
specific attribute levels actually shown to each respondent depended on the choice set to
which the respondent was randomly assigned. Note that the attribute levels in the binarychoice version corresponded to the “medium” levels used in the multinomial-choice
version (see table 1). The twelve possible choice sets are shown in Table 2. In all cases,
the third alternative was the no-cost, no-action (status-quo) alternative.
The survey was subject to a fairly extensive vetting process. First, the researchers
met with staff at the Barataria-Terrebonne National Estuary Program center in
Thibodaux, Louisiana, to discuss the feasibility and believability of projects like the one
proposed in the survey, the relevant project attributes that people would most likely care
about, etc. Then in early 2011, two focus groups were held, using staff from various
departments at Mississippi State University, the first of which was used only to narrow
down the appropriate attributes for the survey, and the second of which focused on a
more complete version of the survey to check for clarity, bias, etc. These participants
were deliberately chosen not to be “experts” in anything related to the study since our
target population was the general U.S. population. The multinomial-choice version of the
survey instrument was then pre-tested through Knowledge Networks, who administered
the survey to approximately 30 respondents, the main focus being on honing the prices
used in the survey. A second pilot study was administered to roughly 100 respondents,
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three quarters of whom received the multinomial-choice version of the survey and the
remainder receiving the binary-choice version.

Figure 2

Example of the binary-choice valuation question
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Figure 3

Example of multinomial choice set

(corresponds to Choice Set 1 from Table 2)
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Table 1

Attribute levels and descriptions

Action Alternatives:
50% of lost land restored

Wildlife Habitat: x% of
restored land suitable as
habitat
Storm surge protection:
improved protection for
x% of residents

Low

Medium

High

25%

50%

75%

5%

30%

50%

Maintains
current
15%
30%
harvest
levels
$25, $90, $155, $285, $545, $925,
Price: $x one-time tax
$1305*, $2065*, $2825*
* These prices were used in the binary-choice version only
Commercial fisheries
harvest: x% higher
harvest levels
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No action alternative
(SQ): Land loss
expected to continue at
4,500 to 7,100 acres
per year
No additional habitat
and current habitat
expected to decline
No improvement and
current habitat expected
to decline
No improvement and
current harvest levels
expected to decline
$0

Table 2

Attribute levels for multinomial-choice survey choice sets

Choice Alternative
Set

1
2
3
4
5
6
7
8
9
10
11
12

A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B

Wildlife
Storm surge
Habitat:
protection:
x% of restored
improved
land suitable as protection for x%
habitat
of residents
25%
30%
50%
50%
50%
50%
25%
5%
75%
5%
50%
30%
50%
30%
25%
5%
25%
30%
75%
5%
75%
30%
25%
50%
25%
5%
75%
30%
75%
30%
50%
5%
25%
50%
75%
5%
75%
50%
50%
30%
50%
5%
75%
30%
50%
5%
25%
30%

Commercial
Price:
fisheries harvest: $x one-time
x% higher harvest
tax
levels
Maintains current
15%
15%
30%
Maintains current
30%
Maintains current
15%
15%
Maintains current
15%
30%
30%
15%
30%
15%
Maintains current
30%
Maintains current
30%
Maintains current
30%
Maintains current
15%

$155
$285
$545
$155
$285
$90
$545
$90
$25
$90
$545
$925
$90
$155
$925
$285
$155
$285
$155
$25
$25
$285
$25
$90

Questions were included to collect data on other relevant opinions. Respondents
were asked how closely (0 = not at all, 1 = somewhat closely, 2 = very closely) they
followed news about the Deepwater Horizon oil spill in the Gulf of Mexico in April,
2010; whether they had ever lived in or visited the Barataria-Terrebonne Estuary (=1 if
yes, 0 otherwise), whether they had made changes in their lifestyle within the past five
years to help protect the environment (= -1 if no changes, 0 if minor changes, 1 if major
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changes); their perceived consequentiality of the survey (i.e., the degree to which they
perceived their own vote would influence the outcome of the survey and the degree to
which the outcome of the survey would influence actual policy); their confidence in
federal agencies and Louisiana state government to implement the project proposed in the
survey (“a lot of confidence”, “some confidence”, “little confidence”, “no confidence”
and “I don’t know); whether the survey provided enough information for them to “make
an informed choice”. Demographic data, including a measure of respondent political
ideology (rated on a seven-point scale (1 = extremely liberal, 7 = extremely
conservative), were pre-collected by Knowledge Networks.
Survey Administration
Knowledge Networks was contracted on behalf of the principal investigators
(Mississippi State University) to administer the survey. The target population consisted
of the following: non-institutionalized adults age 18 and over, residing in the United
States. Knowledge Networks sampled households from its KnowledgePanel, a
probability-based web panel designed to be representative of the United States. The data
collection field periods were as follows:
Table 3

Data collection field periods
Stage

Start Date

End Date

Pretest

4/28/2011

5/2/2011

Pilot

5/7/2011

5/23/2011

Main

6/10/2011

7/5/2011
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Participants completed the main survey in 10 minutes (median). Out of 5,185
people sampled, 3,464 (67%) responded. Of the 3,464 respondents, 1,397 took the
binary-choice version and 2,067 took the multinomial-choice version. Besides the
standard measures taken by KN to enhance survey cooperation, the following steps were
also taken: email reminders to non-responders were sent on day three of the field period;
additional email reminders to non-responders were sent on June 24, June 27, and June 30,
2011; and participants were eligible to win an in-kind prize through a monthly KN
sweepstakes.
Knowledge Networks Methodology
Knowledge Networks (KN) has recruited the first online research panel that is
representative of the entire U.S. population. Panel members are randomly recruited
through probability-based sampling, and households are provided with access to the
Internet and hardware if needed.
Knowledge Networks selects households by using address-based sampling
methods; formerly, KN relied on random-digit dialing (RDD). Once households are
recruited for the panel, they are contacted by e-mail for survey taking or panelists visit
their online member page for survey taking (instead of being contacted by phone or
postal mail). This allows surveys to be fielded very quickly and economically. In
addition, this approach reduces the burden placed on respondents, since e-mail
notification is less intrusive than telephone calls, and most respondents find answering
Web questionnaires more interesting and engaging than being questioned by a telephone
interviewer. Furthermore, respondents have the freedom to choose what time of day to
participate in research.
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Unlike Internet convenience panels, also known as “opt-in” panels, that include
only individuals with Internet access who volunteer themselves for research,
KnowledgePanel recruitment uses dual sampling frames that includes both listed and
unlisted telephone numbers, telephone and non-telephone households, and cell-phoneonly households, as well as households with and without Internet access. Only persons
sampled through these probability-based techniques are eligible to participate on
KnowledgePanel. Unless invited to do so as part of these national samples, no one on
their own can volunteer to be on the panel.
Data
This section reports the responses to the survey. Table 4 shows the comparison
between our sample and population (U.S.).
Table 4

Comparison of the Sample and Population (U.S.)
Sample
(N=3,464)
%
(48.9)

Population
(U.S.)
%
(36.8)

Age (years)*
Education:
High school or higher*
0.91
0.85
bachelor's degree or higher*
0.33
0.28
Ethnicity:
White, non-Hispanic*
0.75
0.64
Black, non-Hispanic*
0.09
0.13
Other, non-Hispanic*
0.03
0.05
Hispanic*
0.10
0.16
2+races, non-Hispanic
0.03
0.03
Gender: Male
0.49
0.49
Household Income (median)*
(67,500)
(51,914)
* indicates that the sample and the population are statistically different based on t-test
(for age and income) and proportions test (for all other categories)
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Table 5 shows the offered bid level and choices of respondents in the binarychoice version. Forty three percent of respondents voted for the project, 30 percent voted
against the project, and PNV was chosen by 27 percent of total respondents. A pattern
that as the offered bid level increases, the percentage of PNV also increases can be found,
and Chi2 test was performed to test this statistically.
Table 5

Bid level and votes of respondents in the binary-choice version

Bid
PNV
$25
33 (0.19)
$90
49 (0.25)
$155
44 (0.25)
$285
42 (0.23)
$545
45 (0.26)
$925
51 (0.34)
$1,305
44 (0.33)
$2,065
43 (0.30)
$2,825
19 (0.31)
Total
369 (0.27)
Notes: Proportions are in parentheses

Project (Yes)
117 (0.67)
102 (0.52)
75 (0.42)
94 (0.52)
65 (0.39)
45 (0.30)
38 (0.28)
44 (0.31)
21 (0.34)
601 (0.43)

No Action(No)
25 (0.14)
45 (0.23)
58 (0.33)
46 (0.25)
59 (0.35)
53 (0.36)
53 (0.39)
57 (0.40)
22 (0.35)
418 (0.30)

Table 6 shows attribute levels and how respondents voted. It shows that between
two projects, respondents are more likely to choose one with lower bid level. There are
two exceptions of choice set 1 and 7 in which respondents are more likely choose one
with higher bid. In the two choice sets, the difference between two bids are relatively
close so other attribute levels might have more influences on votes of the respondents
than the bid.
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A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B

1

12

11

10

9

8

7

6

5

4

3

2

Alt.

25%
50%
50%
25%
75%
50%
50%
25%
25%
75%
75%
25%
25%
75%
75%
50%
25%
75%
75%
50%
50%
75%
50%
25%

30%
50%
50%
5%
5%
30%
30%
5%
30%
5%
30%
50%
5%
30%
30%
5%
50%
5%
50%
30%
5%
30%
5%
30%

Maintains
15%
15%
30%
Maintains
30%
Maintains
15%
15%
Maintains
15%
30%
30%
15%
30%
15%
Maintains
30%
Maintains
30%
Maintains
30%
Maintains
15%

Wildlife Habitat:
Storm surge
Commercial
x% of restored land protection: improved fisheries harvest:
suitable as habitat protection for x% of x% higher harvest
residents
levels

Attribute levels and votes for multinomial-choice version

Choice Set

Table 6

$155
$285
$545
$155
$285
$90
$545
$90
$25
$90
$545
$925
$90
$155
$925
$285
$155
$285
$155
$25
$25
$285
$25
$90

Price:
$x onetime tax
38
(0.23)
28
(0.18)
19
(0.11)
25
(0.14)
92
(0.51)
77
(0.42)
36
(0.21)
38
(0.21)
49
(0.28)
44
(0.27)
61
(0.38)
57
(0.36)

Project A
49
(0.30)
55
(0.34)
98
(0.56)
84
(0.46)
28
(0.16)
21
(0.12)
70
(0.41)
64
(0.36)
41
(0.24)
83
(0.50)
42
(0.26)
51
(0.32)

Project B
39
(0.24)
35
(0.22)
29
(0.17)
27
(0.15)
26
(0.15)
36
(0.20)
31
(0.18)
31
(0.17)
43
(0.25)
18
(0.11)
19
(0.12)
15
(0.09)

No Action
(No)

Votes of Respondents

37
(0.23)
42
(0.26)
29
(0.17 )
45
(0.25)
33
(0.18)
48
(0.26)
33
(0.19)
45
(0.25)
41
(0.24)
20
(0.12)
40
(0.25)
37
(0.23)

PNV

163
(1.00)
160
(1.00)
175
(1.00)
181
(1.00)
179
(1.00)
182
(1.00)
170
(1.00)
178
(1.00)
174
(1.00)
165
(1.00)
162
(1.00)
160
(1.00)

Total

Perceived consequentiality of the survey was measured through a question in the
survey. Table 7 and table 8 show the relationship between votes of respondents and
consequentiality of the survey.
Table 7

Survey Question (Binary-Choice): “How likely do you think it is that the
results of this survey will shape the direction of future policy in the Lower
Barataria-Terrebonne Estuary?”

Very Likely
PNV
14 (0.15)
Project (Yes)
66 (0.72)
No Action (No)
12 (0.13)
Total
621 (1.00)
Notes: Proportions are in parentheses
Table 8

Somewhat likely
90 (0.17)
301 (0.57)
138 (0.26)
529 (1.00)

Unlikely
112 (0.25)
142 (0.32)
195 (0.43)
449 (1.00)

I don’t know
148 (0.48)
89 (0.29)
71 (0.23)
308 (1.00)

Survey Question (Multinomial-Choice): “How likely do you think it is that
the results of this survey will shape the direction of future policy in the
Lower Barataria-Terrebonne Estuary?”

Very likely
PNV
15 (0.14)
Project A
42 (0.40)
Project B
37 (0.36)
No Action (No)
10 (0.10)
Total
104 (1.00)
Notes: Proportions are in parentheses

Somewhat likely
102 (0.13)
274 (0.34)
345 (0.42)
91 (0.11)
812 (1.00)

Unlikely
116 (0.18)
163 (0.26)
190 (0.30)
165 (0.26)
634 (1.00)

I don’t know
207 (0.43)
82 (0.17)
111 (0.23)
82 (0.17)
482 (1.00)

When respondents believe the survey is inconsequential (Unlikely), the
proportion of PNV increases, and the proportion of PNV is maximized when respondents
do not have clear idea about the consequentiality of the survey (I don’t know). These
results show that among the respondents who chose PNV, there was least proportion of
respondents who believed the survey was consequential. PNV was chosen the most by ‘I
don’t know’ group who were uncertain about consequentiality (almost 50 percent of
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respondents who chose ‘I don’t know’ chose the PNV option in both binary-choice and
multinomial-choice versions).
In the survey, respondents who chose PNV were asked why they chose it, and
there were five alternatives from which to choose: “I don’t really have a specific why”,
“I’m not interested”, “I don’t feel that my opinion should influence policy in the area”,
“The options seemed equally desirable so I could not decide which I preferred”, “The
survey did not give me enough information to make a proper choice”, and “Other”.
Table 9 shows how respondents answered to this question.
Table 9

Survey Question: "You chose not to vote. Would you mind telling us why?"

Frequency
I don’t really have a specific reason why.
136
I’m not interested.
144
I don’t feel that my opinion should influence policy in 200
the area.
The options seemed equally desirable so I could not
82
decide which I preferred.
The survey did not give me enough information to
96
make a proper choice.
Other
146
refused
15
Total
819

Proportion
0.17
0.18
0.24
0.10
0.12
0.18
0.02

Respondents who chose “Other” were asked to state their own reasons. When the
reasons were reviewed, it was noticed that the majority of the “other reasons” could be
pooled with original reason categories. Also, there were about 40 respondents who said
they chose PNV because they did not want to pay the bid. These respondents should
have chosen “No Action (No)” in the referendum question. Thus, they may be recoded
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as ‘no’. However, the objective of this thesis is identifying factors for PNV, not the WTP
estimation, and if these responses were recoded as ‘no’, we lose some of effect of bid
level on PNV responses anymore. Thus, we decided not to recode these responses as
‘no’. Instead, a new category was created as “I can’t afford it” for analysis. Table 10
shows the results after the recoding process.
Table 10

Survey Question: "You chose not to vote. Would you mind telling us why?"

I don’t really have a specific reason why.
I’m not interested.
I don’t feel that my opinion should influence policy
in the area.
The options seemed equally desirable so I could not
decide which I preferred.
The survey did not give me enough information to
make a proper choice.
I can’t afford it.
Other
refused
Total
(After recoding)

Frequency
139
147
226

Proportion
0.17
0.18
0.28

82

0.10

107

0.13

41
62
15
819

0.05
0.08
0.02

The results show that only 10 percent of respondents chose PNV because they
were indifferent between alternatives. About 30 percent of respondents chose PNV
because they did not feel that their opinion should affect the policy in the study area.
Twelve percent chose PNV because they thought they did not have enough information
to make their choice. Thus, by giving more detailed information about the study area and
the project(s) proposed to respondents in future surveys, we can reduce PNV responses.
Seventeen percent of the respondents chose PNV without any reason, and 18 percent
chose PNV because they were not interested.
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Table 11 shows the reasons of PNV and how the respondents answered to the
consequentiality question. “The options seemed equally desirable so I could not decide
which I preferred” category is for respondents who at least compared the alternatives, did
the valuation process in their mind, and concluded that each alternative gives equal utility
to them. Thus, these respondents can be considered to put their efforts and took the
survey seriously. As expected, relatively a large proportion of these respondents (40%)
believed the survey was consequential.
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41

26 (0.19)
76 (0.55)
138 (1.00)

Unlikely

I don’t know

Total

145 (1.00)

108 (0.74)

23 (0.16)

3 (0.02)
11 (0.08)

Notes: Proportions are in parentheses

8 (0.06)
28 (0.20)

225 (1.00)

77 (0.34)

88 (0.39)

7 (0.03)
53 (0.24)

82 (1.00)

29 (0.35)

20 (0.24)

2 (0.02)
31 (0.38)

104 (1.00)

32 (0.31)

35 (0.34)

3 (0.03)
34 (0.33)

41 (1.00)

10 (0.24)

13 (0.32)

4 (0.10)
14 (0.34)

I don’t really
I don’t feel that my
The options seemed equally The survey did not give
have a specific I’m not interested opinion should influence desirable so I could not
me enough information I can’t afford it
reason why
policy in the area
decide which I preferred to make a proper choice

Perceived Consequentiality and Reasons of PNV

Consequentiality
Very likely
Somewhat likely

Table 11

62 (1.00)

17 (0.27)

23 (0.37)

1 (0.02)
21 (0.34)

Other

797 (1.00)

349 (0.44)

192 (0.24)
228 (0.29)

28 (0.04)

Total

The results also show that ‘I’m not interested’ group chose the least proportion
(only 10%) of ‘Very likely’ and ‘Somewhat likely’ which are the options for respondents
who thought the survey was consequential. Interestingly, they gave the smallest
proportion of ‘Unlikely’ which means that respondents who chose PNV because they
were not interested were the least likely to believe the survey was consequential.
However, these respondents gave the largest proportion of ‘I don’t know’ which means
that respondents who chose PNV because they were not interested are less likely to have
a clear perception about consequentiality of the survey. From these findings, it needs to
be noted that a respondent believing a survey is inconsequential and a respondent not
believing a survey is consequential are different because the latter includes a respondent
believing a survey is inconsequential and a respondent not having a perception of
consequentiality. Our results show that a lot more of respondents who did not have a
perception of consequentiality of the survey were not interested than respondents who
believed the survey was inconsequential.
At the end of the survey, respondents were allowed to change their votes from the
referendum question, and the impact of this on PNV will be discussed. Table 12 and
table 13 show how respondents changed their votes when they were allowed to do so.
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Table 12

Changes of the votes when respondents had a chance to change their mind
in the binary-choice version
Initial Vote
PNV
Project (Yes)
No Action (No)
Total

Table 13

PNV
.
22
5
27

Final Vote
Project (Yes)
No Action (No)
30
7
.
4
19
.
49
11

Total
37
26
24
87

Changes of the votes when respondents had a chance to change their mind
in the multinomial-choice version

Initial Vote
PNV
Project A
Project B
No Action (No)
Total

PNV
.
6
13
6
25

Project A
38
.
14
20
72

Final Vote
Project B
No Action (No)
31
2
8
1
.
2
20
.
59
5

Total
71
15
29
46
161

Total of 87 respondents changed their votes in the binary-choice version, and 37
of them are the ones who initially chose PNV. Twenty six respondents from “Project”,
and 24 respondents from “No Action” changed their votes. It shows that the respondents
who initially chose PNV are more likely to change their votes compared to other
respondents. It also can be found in the multinomial-choice version. Total 161
respondents changed their votes, and 71 of them are the ones who initially chose PNV.
These results show that more of the respondents who initially chose PNV change their
votes. However, majority of changes of votes is not PNV which means that respondents
who made a legitimate ‘yes’ or ‘no’ choice (Project or No Action and Project A, Project
B, or No Action) initially were more likely to change their votes into other legitimate
choices but not PNV. One possible explanation can be that when they saw the question
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at the end that if they wanted to change their answer for the question earlier, they might
think that it was very important and who chose PNV earlier reconsidered their answer.
Thus, it can be concluded that by allowing respondents to change their votes at the end of
the survey, researchers can reduce the number of PNV responses in the data and get more
of “valuable” ‘yes’ and ‘no’ responses.
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CHAPTER V
CONCEPTUAL FRAMEWORK

Binary Random Utility Model (Haab and McConnell, 2002)
McFadden (1974) constructed the random utility framework, and Hanemann
(1984) utilized it by putting responses of referendum question in SP surveys in the
framework so that we can estimate and interpret parameters and constructed the basic
model of the random utility model (RUM) which is used to analyze SP studies. There are
two options in the referendum question, ‘yes’ and ‘no’ so that the respondent j ’s indirect
utility can be written as
uij  ui ( y j , z j ,  ij )

(1)

where i  1 is the final state, that is, the program that the CV method proposes is
implemented, and i  0 for the status quo. There are three determinants in the indirect
utility function, y j , z j , and  ij . y j is the income of the respondent j , z j is a multidimensional vector of household characteristics and attributes of the choice, and  ij is a
component of preferences that is not observed by the researcher. If the required payment
for the program of the CV study for the respondent j is t j , the respondent j will choose
‘yes’ option when
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u1 ( y j  t j , z j , 1 j )  u0 ( y j , z j ,  0 j ).

(2)

Since researchers do not know the  ij , only probability statements about yes or no
can be made. The probability of the respondent j will say yes is the probability of that
he thinks that he will be better off with the proposed program even though he has to pay
the certain amount of money, that is, u1  u0 . This can be written as
Pr( yes j )  Pr(u1 ( y j  t j , z j , 1 j )  u0 ( y j , z j ,  0 j )).

(3)

This probability statement is too general to be used for parametric estimation.
The functional form of u( y j , z j ,  ij ) must be chosen, and the distribution of  ij must be
specified. First, the functional form of u( y j , z j ,  ij ) can be separated in deterministic and
stochastic preferences:
ui ( y j , z j ,  ij ) vi ( y j , z j )  ij
=
+

(4)

The probability statement with the separation of deterministic and stochastic
preferences can be rewritten as
Pr( yes j )  Pr[v1 ( y j  t j , z j ) + 1 j  v0 ( y j , z j ) +  0 j )].

(5)

The random term can be rewritten as a single random term, j  1 j   0 j. Then let
F (a) be the probability that is less than a. Thus, the probability of the respondent j
saying yes is
Pr( yes j )  1  F (v
 1 ( y j  t j , z j )  v0 ( y j , z j ))
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From this point, specifying a parametric version of the preference function is
needed, and the linear utility function is the simplest and the most commonly used. The
linear utility function results when the deterministic part of the preference function is
linear in income and covariates
vij ( y j )  αi z j  i ( y j )

(7)

where α i is a multi-dimensional vector of parameters, so that αi z j   k 1ik z jk .
m

The deterministic utility by saying yes to the proposed CV scenario is
v1 j ( y j  t j )  α1z j  1 ( y j  t j ) .

(8)

The utility for the status quo is
v0 j ( y j )  α0 z j  0 y j .

(9)

The change in deterministic utility is
v1 j  v0 j  (α1  α0 )z j  1 ( y j  t j )  0 y j .

Assuming the price,

(10)

is a small portion compared to income, it can be assumed

that the marginal utility of income is constant between saying yes and status quo. Thus,

0  1 , and the utility difference is v1 j  v0 j  (α1  α0 )z j   t j . Finally, the probability
of saying yes is
Pr( yes j )  Pr(αz j   t j   j  0)

where α = α1  α 0 and  j  1 j   0 j.
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(11)

If we relax the assumption 0  1 , the constant marginal utility of income, we
can consider a utility function of the form
vi (y j , z j )   ij   ln(y j )  αi z j   ij .

(12)

Differentiating with respect to income yields

vi


,
 yj yj

(13)

which is decreasing in income assuming  > 0 . If we substitute the log-linear in income
utility function into
Pr( yes j )  Pr[v1 ( y j  t j , z j ) + 1 j  v0 ( y j , z j ) +  0 j )], it yields

Pr( yes j )  Pr[  ln(y j  t j )  α1z j  1 j   ln(y j )  α 0 z j   0 j ]
  (ln(y j  t j )  ln(y j ))

 Pr 
 (α  α )z  (   )  0 
0
j
1j
0j
 1



 yjtj 
=Pr   ln 
 αz j   j  .

 y 


j





.

(14)

where α  α1  α 0 , and  j  1 j   0 j . Assuming  j is normally distributed with mean
zero and variance  2 results in the standard normal probability of the individual
choosing ‘yes’:


 yjtj
  ln 

 yj
Pr( yes j )   
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  αz j 


   ( X jβ*)




(15)


 y t

where X j  z j , ln  j j
 y
j






  
  , and β*   ,  . β * , the parameter vector can be
  



estimated by running a probit on X j . Assuming  j is logistically distributed, then the
probability of the individual choosing ‘yes’ becomes

Pr( yes j ) 

1
,
 X β*
1 e j

(16)

and β * can be estimated with a logit model on the ‘yes’ and ‘no’ responses with


 yjtj

X j  z j , ln 
 y
j






  .



(17)

This, so far, is the random utility model with two options, ‘yes’ and ‘no’.
However, the survey that is used in this study has more than two options. The
respondents with the binary-choice survey have three choices: ‘vote for’, ‘status quo’,
and PNV. The respondents with the multinomial-choice survey have four options: ‘vote
for the project A’, ‘vote for the project B’, ‘status quo’, and PNV. Thus, the dichotomous
random utility model is not suitable for our case, and we need more general version of the
model that can deal with more than two options.
Multinomial-Choice Random Utility Model
An individual makes a choice among j alternatives ( j =1, … , J ). The
individual n chooses the alternative that gives the greatest utility to him, and the utility
of the individual by choosing the alternative i is U ni . The behavioral model is that an
individual chooses alternative i if and only if U ni  U nj i  j .
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Suppose there is a researcher who does not observe the individual’s utility but he
observes attributes of the alternatives, xnj and attributes of the individual, sn . The
researcher can specify a function which is often called representative utility that relates
the observed factors to the individual n ’s utility. The function is denoted
Vnj  V ( xnj , sn ) . Since the researcher cannot observe every aspect of the individual’s

utility, Vnj  U nj , and U nj = Vnj +  nj . The researcher does not know  nj so treats these as
random. The probability that the individual n chooses the alternative i is
Pni  Prob(U ni  U nj )
 Prob(Vni   ni  Vnj + nj )
 Prob( nj   ni  Vni  Vnj )

(18)

This probability is a cumulative distribution that each random term  nj   ni is
below the observed quantity Vni  Vnj (Train 2003).
According to Hensher et al. (2005), the probability of an individual choosing the
alternative i is equal to the probability that the difference in the unobserved aspect of
utility of choosing alternative j , compared to utility of choosing alternative i is less than
the difference in the observed aspects of utility associated with alternative i compared to
alternative j after evaluating each and every alternative in the choice set of j =1, … , J
alternatives. Note that the component of a utility expression associated with an
individual and an alternative that is unobserved is treated as random.
To proceed furthermore, we must impose some structure on it by introducing
assumptions that are maintained and testable. The extreme value type 1 (EV1)
distribution is a popular distribution in discrete choice analysis.
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Prob( nj   ni  Vni  Vnj )  exp[ exp ( ni  Vni  Vnj )]

(19)

From the EV1, we can derive the multinomial logit model.

Prob ni 

exp Vni
J

 expV

nj

j 1

(20)

The probability of an individual n choosing the alternative i among J
alternatives is equal to the ratio of the (exponential of the) observed utility index for
alternative i to the sum of the exponentials of the indices of the observed utility for all J
alternatives, including the alternative i (Hensher et al, 2005).
In our case (binary-choice version for convenience), there are three alternatives:
yes, no, and PNV, and if we apply our case to RUM,
Let:
πy : probability of the project is implemented, given the respondents answers yes
π : probability that the project is implemented, given the respondent opting out
πn : probability that the project is implemented, given the respondent answers no

u I : the person’s utility level if the project is implemented and he has to pay
u NI : the person’s utility level if the project is not implemented

Assuming πy > π > πn, then, a respondent votes yes if:

πy

uI

+ (1- πy)

u NI

≥π

uI

+ (1- π)

u NI

and πy

uI

+ (1- πy)

u NI

≥ πn

uI

+ (1- πn)

u NI

(21)

+ (1- π)

u NI

(22)

Respondent votes no if:

πn

uI

+ (1- πn)

u NI

≥ πy

uI

+ (1- πy)

u NI

and πn
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uI

+ (1- πn)

u NI

≥π

uI

Respondent opts out if:
π u I + (1- π) u NI ≥ πy u I + (1- πy) u NI and π u I + (1- π) u NI ≥ πy u I + (1- πy) u NI

(23)

If u I ≥ u NI , then, by inspection of the above, respondent should vote yes. If u NI ≥

u I , respondent should vote no. Therefore, there are three possible cases for a respondent
choosing PNV. First is when the assumption πy > π > πn does not hold. We will discuss
this later in this chapter. The second is when a respondent is unsure of the relationship
between u NI and u I . If this is due to uncertainty of his own preferences, then the RUM is
inappropriate because it assumes person knows his own preferences with certainty. If
this is due to uncertainty about what will actually happen in the cases where the project is
implemented and the project is not implemented (i.e. he’s uncertain about some aspect of
the scenario), then, again, u NI and u I are not well defined. The third is if a respondent is
indifferent. In this case, u I = u NI , and if does not matter which alternative he chooses.
Thus, theoretically, he is supposed to choose randomly. For these reasons, there are
many studies in the literature that try to explain choosing PNV over other alternatives
with behavioral, psychological, and demographical reasons.
Hypotheses Tested
Impact of Offered Bid Level on PNV
According to economic theory, when there are two alternatives ‘yes’ and ‘no’, the
proportion of ‘yes’ decreases, and the proportion of ‘no’ should increase as price (offered
bid) increases. There are also many empirical findings that confirm the impact of bid
level on the decrease in ‘yes’ (Banzhaf et al., 2006; Vossler et al., 2004; Johnston and
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Joglekar, 2005; Scheufele and Bennett, 2010). However, there is no theory that predicts
how the proportions change as bid level increases when there is PNV option included.
Empirically, there is only one study that we aware of that tests whether bid level has any
impact on PNV responses. Alberini, Boyle, and Welsh (2003) find that the probability of
respondents choosing PNV option decreases when offered bid is either the lowest or the
highest. Since there is very little work in the literature that tests if the decrease in ‘yes’
goes more to ‘no’, goes more to PNV, or goes to both ‘no’ and PNV equally as bid level
increases, this thesis tested a hypothesis;
H1: as the bid level increases, the proportion of ‘yes’ decreases, the proportion of
‘no’ and the proportion of PNV increase equally.
Impact of Consequentiality on PNV
There are studies in the literature that identify how consequentiality affects votes
of respondents and WTP estimation. Vossler, Doyon, and Rondeau (2012) find that WTP
decreases as the degree of consequentiality decreases indicating that respondents who
perceive the survey to be very consequential and respondents who perceive it to be at
least somewhat consequential behave statistically differently. However, Carson and
Groves (2007) argue that a slight degree of consequentiality is sufficient to be considered
as consequential, and Herriges et al. (2010) empirically confirm it and also find that
respondents who believe the survey is inconsequential have statistically different WTP
distribution. Interis and Petrolia (2012) find that respondents who believe a survey is
inconsequential are less likely to vote in favor of the project proposed in the survey.
Hidano, Kato, and Izumi (2005) find that respondents put more effort taking the survey
when they believe the survey is consequential, and Krosnick et al. (2002) and Oppenheim
53

(1992) argue that respondents choose PNV to minimize their effort. Vossler and Watson
(2012) find that respondents who perceive the survey to be consequential are more likely
to choose ‘yes’, respondents who perceive the survey to be inconsequential are more
likely to choose ‘no’. This thesis tested a hypothesis that;
H2: there is a relationship between perceived consequentiality and votes of
respondents.
Also, there was a follow-up question that was given to the respondents who chose
PNV, and it asked why they chose PNV. There were five categories to choose: ‘I don’t
really have a specific why’, ‘I’m not interested’, ‘I don’t feel that my opinion should
influence policy in the area’, ‘The options seemed equally desirable so I could not decide
which I preferred’, ‘The survey did not give me enough information to make a proper
choice’, and ‘Other’. This thesis tested a hypothesis that;
H3: perceived consequentiality has an impact on reasons of choosing PNV option.
“I Can’t Afford It” and ‘No’
In the referendum question, respondents are asked to compare each alternative
with different attribute levels and choose one. If the value of the benefits from the
project proposed is greater than the offered bid, respondents are supposed to vote for the
project, and if the value of the benefits is not greater than the offered bid, they are
supposed to vote against the project (no). In our survey, there were 41 respondents who
chose PNV and stated the reason was that they did not want to pay. In other words,
although they chose PNV, their reason appears to indicate that they had preferences
against the project since the bid was beyond their WTP. Theoretically, these respondents
should have chosen ‘no’. This thesis tests a hypothesis that;
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H4: respondents who chose PNV because they did not want to pay statistically
behave same as respondents who chose ‘no’.
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CHAPTER VI
ECONOMETRIC MODEL

This chapter explains the econometric models estimated in this thesis. In our data,
there were two different survey versions (binary-choice and multinomial-choice), and
each version was treated separately for model 1 and model 2. In model 3 and model 4,
both survey versions were pooled together. All econometric models were estimated by
Stata. Table 14 specifies the econometric models estimated.
Table 14

Econometric Models Estimated

Model Data Type
Model Type
1
Binary-Choice
Multinomial Logit
2
Multinomial-Choice Alternative-Specific
Conditional Logit

Dependent Variable
BC Vote {Yes, No, PNV}
MC Vote{Project A, Project B,
No, PNV}

3
4

Reason (for choosing PNV)
ExpensiveNo {“I can’t afford
it” and No}

Combined
Combined

Multinomial Logit
Logit

In the survey, the referendum question asked respondents if they were willing to
pay $X for coastal restoration project in Louisiana, and the respondents were required to
choose one that was most preferred among the alternatives provided. In the binarychoice version, the alternatives were ‘Project (yes)’, ‘No Action (no)’, and ‘I prefer not to
vote (PNV)’. In the multinomial-choice version, the alternatives were ‘Project A’,
‘Project B’, ‘no’, and PNV. The multinomial-choice version had different attribute levels,
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and they are very important variables that influence respondents’ choices because the
respondents compare the attribute levels of each alternative and choose one that
maximizes their utility. Thus, the attribute levels must be included in the regression, and
the data was reshaped for an alternative-specific conditional logit regression analysis
(ASC logit, see StataCorp, 2009) that is almost identical to a multinomial logit but allows
for attribute levels to be taken into account. BCBid is the offered bid for a restoration
project as one-time tax per household in the binary-choice version: $25, $90, $155, $285,
$545, $925, $1305, $2065, and $2825. AllBid is a combination of BCBid and average of
two bids randomly assigned from $25, $90, $155, $285, $545, and $925 in the
multinomial-choice version.
Based on the RUM, a respondent i chooses PNV if
UiPNV  Uiproject

and

UiPNV  UiSQ

.

(24)

We can represent the utility of a respondent as
Uij  0 j  α1ti  β j zi  γci   ij

(25)

where j includes {project (A and B), no, PNV}. α1 is a vector of coefficients for the
multinomial-choice version on choice-specific attribute and offered bid levels ti , and it is
just coefficients on choice-specific attribute and offered bid levels for the binomialchoice version. ti includes “Bid (offered bids for each project in dollars)”, “Storm
(improved storm surge protection; =1 for project A (5%, 30%, 50%), = 2 for project B
(5%, 30%, 50%), =0 for no, =-1 for PNV)”, “Wildlife (improved wildlife habitat; =1 for
project A (25%, 50%, 75%), = 2 for project B (25%, 50%, 75%), =0 for No, =-1 for
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PNV)”, “Fish (improved wildlife habitat; =1 for project A (maintain current harvest level,
15%, 30%), = 2 for project B (maintain current harvest level, 15%, 30%), =0 for no, =-1
for PNV)”. β j is a vector of coefficients on individual-specific characteristics zi for
option j, and zi includes “Not familiar (=1 if not at all familiar with wetland and barrier
island loss in coastal Louisiana, =0 otherwise)”, “New Orleans (=1 if visited New
Orleans or another part of coastal Louisiana)”, “Oil Spill (=1 if very closely / somewhat
closely followed the BP oil spill accident, =0 otherwise)”, “Green (=1 if made major
changes / minor changes to help protect the environment over last five years, =0
otherwise)”, “Tax return (=1 if filed 2010 Federal tax return, =0 otherwise)”, “Education
(=1 if has bachelor’s degree or higher, =0 otherwise)”, “Gulf Resident (=1 if lives in MS,
AL, FL, TX, and LA, =0 otherwise)”, “Age”, “White (=1 if race is white, =0 otherwise)”,
“Male (=1 if male, =0 if female)”, “Income”, and “Married (=1 if married, =0 otherwise)”.
γ is a vector of coefficients on the perceived consequentiality of the survey ci , and ci

includes each level of perceived consequentiality modeled as individual dummy; “Very
likely (=1 if thought the survey will very likely shape the direction of future policy, =0
otherwise)”, “Somewhat likely (=1 if thought the survey will somewhat likely shape the
direction of future policy, =0 otherwise, the reference category)”, “Don’t know (=1 if
don’t know how likely the survey will shape the direction of future policy, =0
otherwise)”, and “Unlikely (=1 if thought the survey is unlikely to shape the direction of
future policy, =0 otherwise)”.  ij is an error term.
In order to test what affects respondents’ decision to choose PNV, a multinomial
logit regression (Stata command: mlogit) was estimated for the binary-choice version
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with the dependent variable BC that has three alternatives: yes, no, and PNV. An ASC
logit regression (Stata command: asclogit) was estimated for the multinomial-choice
version with the dependent variable MC that has four alternatives: project A, project B,
no, and PNV.
Another multinomial logit was estimated for pure empirical purpose with the
dependent variable “Reason” that had seven categories; ‘I don’t really have a specific
why’, ‘I’m not interested’, ‘I don’t feel that my opinion should influence policy in the
area’, ‘The options seemed equally desirable so I could not decide which I preferred’,
‘The survey did not give me enough information to make a proper choice’, ‘I can’t afford
it’and ‘Other’. ‘I’m not interested’ was set as the baseline.
Also, another logit regression will be estimated (Stata command: logit) to test if ‘I
can’t afford it’ group statistically behaves same as ‘no’ group. The dependent variable is
“ExpensiveNo”, a dummy variable; =1 if a respondent belonged in ‘I can’t afford it’
category, =0 if a respondent chose ‘no’.
Multinomial Logit Model
The multinomial logit model is discussed in Greene (2012). The model for
choices is

Prob(Yi  j | w i ) 



exp(w i' α j )
J
j 0

exp(w i' α k )

,

j  0,1,..., J .

(26)

A set of probabilities for the J  1 choices for an individual with characteristics
w i is provided in the estimated equations. If α*j  α j  q , then recomputing the

probabilities using α *j instead of α j , the identical set of probabilities is produced because
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every terms involving q drops out. Thus, the indeterminacy in the model must be
eliminated by setting α 0  0 since the probabilities sum to 1, and only J parameter
vectors are needed to determine the J  1 probabilities. Therefore, the probabilities are

Prob(Yi  j | w i )  Pij 

exp(w i' α j )

1   kJ 1 exp(w i' α k )

,

j  0,1,..., J .
(27)

Table 15 specifies the variables in the regression analyses in this thesis.
Table 15

Descriptions of Variables

Variable Name
BC Vote (Dept. Variable)

Type
Categorical

MC Vote (Dept. Variable)

Categorical

Reason (Dept. Variable)

Categorical

ExpensiveNo (Dept. Variable)

Binary

AllBid

Ordered Cat.

BCdummy

Dummy

BCdummyxAllBid
BCBid

Interaction
Ordered Cat.

Bid

Ordered Cat.

Storm

Ordered Cat.

Wildlife

Ordered Cat.

Description
Binary-choice referendum; =1 for preferred vote
(yes, no, PNV), =0 otherwise
Multinomial-choice referendum; =1 for preferred
vote (project A, Project B, no, PNV), =0 otherwise
A survey question: “You chose not to vote. Would
you mind telling us why?” to respondents who chose
PNV in the binary-choice referendum; =1 if ‘I don’t
really have a specific why’, =2 if ‘I’m not interested’,
=3 if ‘I don’t feel that my opinion should influence
policy in the area’, =4 if ‘The options seemed equally
desirable so I could not decide which I preferred’, =5
if ‘The survey did not give me enough information to
make a proper choice’, =6 if ‘I can’t afford it’, =7 if
‘Other’
=1 if chose PNV because could not afford it, =0 if
chose ‘no’ in the referendum
Combination of BCBid and average of two bids
offered in the multinomial-choice version, in dollars
=1 if binomial-choice version,=0 if multinomialchoice version
Interaction term of BCdummy and AllBid
Offered bid for the project in binary-choice version,
in dollars
Offered bids for the project A and B in multinomialchoice version, in dollars
Improved storm surge protection; =1 for project A
(5%, 30%, 50%), = 2 for project B (5%, 30%, 50%),
=0 for ‘no’, =-1 for PNV
Improved wildlife habitat; =1 for project A (25%,
50%, 75%), = 2 for project B (25%, 50%, 75%), =0
for ‘no’, =-1 for PNV
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Table 15 (continued)
Fish

Ordered Cat.

Not familiar

Binary

New Orleans

Binary

Very likely

Dummy

Somewhat likely

Dummy

Don’t know

Dummy

Oil Spill

Binary

Green Preference

Binary

Tax return
Age
Education
White
Male
Income

Binary
Continuous
Binary
Binary
Binary
Ordered Cat.

Married
Gulf Resident

Binary
Binary

Improved wildlife habitat; =1 for project A (maintain
current harvest level, 15%, 30%), = 2 for project B
(maintain current harvest level, 15%, 30%), =0 for
‘no’, =-1 for PNV
=1 if not at all familiar with wetland and barrier
island loss in coastal Louisiana, =0 otherwise
=1 if visited New Orleans or another part of coastal
Louisiana
=1 if thought the survey will very likely shape the
direction of future policy, =0 otherwise
=1 if thought the survey will somewhat likely shape
the direction of future policy, =0 otherwise
=1 if don’t know how likely the survey will shape the
direction of future policy, =0 otherwise
=1 if very closely / somewhat closely followed the
BP oil spill accident, =0 otherwise
=1 if made major changes / minor changes to help
protect the environment over last five years, =0
otherwise
=1 if filed 2010 Federal tax return, =0 otherwise
respondent’s age in years
=1 if has bachelor’s degree or higher, =0 otherwise
=1 if white, =0 otherwise
=1 if male, =0 if female
Household income; 19 categories, ranging from = 1
(Less than $5,000) to 19 ($175,000 or more)
=1 if married, =0 otherwise
=1 if lives in MS, AL, FL, TX, and LA, =0 otherwise
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CHAPTER VII
RESULTS

This chapter discusses the results of regression analyses for identifying factors
affecting the probability of a respondent choosing PNV. There are three sections in this
chapter. Section 1 discusses the results from regression analyses of model 1 and model 2,
section 2 discusses the results from regression analysis of model 3, and section 3
discusses regression results of model 4 (see table 14 in page 56).
Regression Analysis of Multinomial Logit for Binomial-Choice
This section discusses the results of the model 1; a multinomial logit regression
for the binary-choice in order to identify factors that affect the probability of a respondent
choosing PNV especially focused on bid and consequentiality. Table 16 shows the
results of a multinomial logit regression analysis for the binary-choice version with the
dependent variable “BC” with three categories: yes, no, and PNV. A multinomial logit
regression only allows us to get comparative estimates to the baseline category. In our
model, PNV was set as the baseline. Thus, estimates of ‘yes’ and ‘no’ are comparative to
PNV.
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Table 16

Multinomial logit regression results of the binary-choice version

Dependent Variable: BC
Baseline Category: PNV
Project (Yes)
No Action (No)
Coef.
Std. Marginal Coef.
Std. Marginal
Err. Effect
Err. Effect
BCBid
0.000
-0.0004*** 0.000 -0.0001 0.000
0.000
Very likely
0.143 -0.308
-0.119
0.528
0.341
0.430
Unlikely
-0.193 0.076
0.120
-0.910*** 0.185
0.188
Don’t know
-0.161 -0.874*** 0.212
-0.016
-1.293*** 0.196
Not familiar
-0.069 -0.249
0.009
-0.481*** 0.171
0.180
New Orleans
0.087 0.167
-0.029
0.522*** 0.179
0.190
Oil Spill
0.080 0.779*** 0.208
0.050
0.838*** 0.208
Green
0.144 -0.105
-0.095
0.652*** 0.186
0.178
Tax return
0.008
**
0.070
0.263
0.222
0.530
0.244
Age
-0.002
-0.014*** 0.005 -0.0004 -0.020*** 0.005
Education
0.035 0.438** 0.190
0.034
0.423** 0.184
White
0.094
0.432** 0.171 0.0004 0.762*** 0.186
Male
0.014 0.250
0.023
0.213
0.152
0.157
Income
0.006 0.036*
0.001
0.049** 0.020
0.021
Married
-0.083 0.230
-0.076
-0.277*
0.165
0.173
Gulf
-0.033 -0.245
-0.011
-0.305
0.206
0.217
Constant
-0.060
0.421
-0.910** 0.442
N
1388
Pseudo R-sq
0.138
Notes: *, **, and *** denote significance at the 10%, 5%, and 1% levels
The results showed that the bid variable was highly significant when PNV was
compared to ‘yes’. It means that as the level of the offered bid increased, respondents
were more likely to choose PNV than to vote for the project. However, the bid variable
was not significant when PNV was compared to ‘no’. With these findings, we can
conclude that as the offered bid level increases, the proportion of respondents who vote
for the project decreases as economic theory predicts, and proportions of PNV and ‘no’
increase equally. Thus, for the offered bid, ‘no’ and PNV statistically behave same that is
similar to the findings of Carson et al. (1998) that PNV behaves same as ‘no’.
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When ‘yes’ was compared to the baseline category PNV, “Very likely” was not
significantly different from “Somewhat likely”. Thus, we can conclude that respondents
who believed the survey was very consequential and respondents who believed the
survey was somewhat consequential behaved statistically same. This result confirms the
argument of Carson and Groves (2007, 2011) that a slight amount of consequentiality is
sufficient to be considered as consequential. “Unlikely” was significant with a negative
sign when ‘yes’ was compared to PNV. It means that compared PNV, respondents who
believed the survey was inconsequential were less likely to choose ‘yes’ and more likely
to choose PNV than respondents who believed the survey was consequential. In the
binomial-choice version, “Unlikely” was not significant. It means that respondents who
believed the survey was inconsequential were more likely to choose PNV and to choose
‘no’ equally when ‘yes’ was compared to PNV. The sign of “Don’t know” was negative,
and it was significant in every case. It means that when respondents were uncertain about
consequentiality of the survey, they were more likely to choose PNV rather than to
choose ‘yes’ or ‘no’. If we rank how respondent vote based on perception of
consequentiality compared to respondents who believe the survey is consequential and
who are desired by researchers, respondents who believe the survey is inconsequential
are more likely to choose PNV or to choose ‘no’ equally than choose ‘yes’. Respondents
who are uncertain about consequentiality of the survey are most likely to choose PNV,
then to choose ‘no’, and least likely to choose ‘yes’.
We also identified other factors that affect the probability of respondents choosing
PNV. We found that compared to respondents who chose ‘yes’, PNV option was more
likely to be chosen by respondents who were older, married, less educated, nonwhite, in
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lower income level, who were not “environmentally-minded”, who did not follow 2010
Deepwater Horizon oil spill, and who never visited or were not familiar with the study
area. Compared to the respondents who chose ‘no’, we found that PNV option was more
likely to be chosen by respondents who were in lower income level, nonwhite, less
educated, older, and who did not follow 2010 Deepwater Horizon oil spill, who did not
file 2010 federal tax return.
Regression Analysis of Alternative-Specific Conditional Logit for MultinomialChoice
This section discusses the results of the model 2; an alternative-specific
conditional (ASC) logit for the multinomial-choice version. Table 17 shows results of
ASC logit regression analysis of the multinomial-choice version in which the dependent
variable is “MC” with four categories: project A, project B, no, and PNV. Four
attributes (commercial fisheries, wildlife habitat, storm surge protection, and bid) were
estimated separately from other regressors, and they are shown on the top of the table.
Since bid is estimated separately, we lose control on bid so we cannot identify the impact
of bid specifically on PNV from these results.
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Attributes

Alternative-specific conditional logit regression results of the multinomial-choice version

Fish
Wildlife
Storm
Bid
Coef.
Std. Err.
Coef.
Std. Err. Coef. Std. Err. Coef.
Std. Err.
0.324*** 0.053
0.154*** 0.048 0.235*** 0.051 -0.002*** 0.000
Dependent variable: MC
Baseline Category: PNV
Project A
Project B
No Action (No)
Coef.
Std. Marginal
Coef.
Std. Marginal
Coef.
Std. Marginal
Err.
Effect
Err.
Effect
Err. Effect
Very likely
0.083 -0.061
-0.048 -0.042
0.340
0.343
0.347
0.443 -0.021
Unlikely
***
-0.084
***
-0.136
*
0.144
-0.705
0.180
-0.810
0.174
0.332
0.194
Don’t know
-0.136 -1.494 *** 0.177
-0.158 -0.633 *** 0.202
0.063
-1.535 *** 0.188
Not familiar
-0.069 -0.656 *** 0.161
-0.044 -0.397 **
0.023
-0.766 *** 0.166
0.183
New Orleans
0.013 0.376 ** 0.168
0.036 0.274
0.322 *
0.174
0.188 -0.001
Oil Spill
0.068 0.816 *** 0.190
0.077 0.494 **
0.839 *** 0.202
0.198 -0.015
Green
0.068 0.667 *** 0.171
0.107 -0.206
0.591 *** 0.179
0.170 -0.110
Tax return
0.026 0.267
0.010 0.302
0.011
0.333
0.214
0.202
0.227
Age
0.0001 -0.008 ** 0.004
0.0002 -0.014 *** 0.005 -0.001
-0.008 *
0.005
Education
***
0.087
***
0.037 0.420 **
0.873
0.180
0.683
0.176
0.193 -0.027
White
0.046 0.674 *** 0.159
0.058 0.507 *** 0.176
0.001
0.672 *** 0.166
Male
-0.031 0.104
-0.002 0.410 *** 0.154
0.053
-0.001
0.145
0.139
Income
0.005 0.066 *** 0.019
0.006 0.038 *
0.069 *** 0.019
0.021 -0.002
Married
-0.045 -0.090
-0.013 0.233
0.049
-0.206
0.157
0.151
0.169
Gulf
0.005 -0.418 ** 0.180
-0.041 -0.453 **
-0.281
0.186
0.206 -0.025
Constant
-2.349 *** 0.470
-2.525 *** 0.483
-1.614 *** 0.415
N
2,049
Notes: *, **, and *** denote significance at the 10%, 5%, and 1% levels

Table 17

First, project A and project B were mostly consistent with each other. Thus, when
we interpreted the results, we treated them together as ‘yes’. The results from the
multinomial-choice version were mostly consistent with the binomial-choice version.
When ‘yes’ was compared to the baseline category PNV, “Very likely” was not
significantly different from “Somewhat likely”. Thus, we can conclude that respondents
who believed the survey was very consequential and respondents who believed the
survey was somewhat consequential behaved statistically same. “Unlikely” was
significant with a negative sign when ‘yes’ was compared to PNV. It means that
compared PNV, respondents who believed the survey was inconsequential were less
likely to choose ‘yes’ and more likely to choose PNV than respondents who believed the
survey was consequential. “Unlikely” was not significant but it was in the multinomialchoice version. It means that respondents in the binomial-choice who believed the survey
was inconsequential were more likely to choose PNV and to choose ‘no’ equally when
‘yes’ was compared to PNV. However, respondents in the multinomial-choice version
were more likely to choose ‘no’ than to choose PNV compared to respondents who
believed the survey was consequential when ‘no’ was compared to PNV. The sign of
“Don’t know” was negative, and it was significant in every case. It means that when
respondents were uncertain about consequentiality of the survey, they were more likely to
choose PNV rather than to choose ‘yes’ or ‘no’. If we rank how respondent vote based
on perception of consequentiality compared to respondents who believe the survey is
consequential and who are desired by researchers, respondents who believe the survey is
inconsequential are most likely to choose ‘no’, then to choose PNV, and least likely to
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choose ‘yes’. Respondents who are uncertain about consequentiality of the survey are
most likely to choose PNV, then to choose ‘no’, and least likely to choose ‘yes’.
We also identified other factors that affect the probability of respondents choosing
PNV. We found that compared to respondents who chose ‘yes’, PNV option was more
likely to be chosen by respondents who were older, less educated, nonwhite, in lower
income level, who were not “environmentally-minded”, who did not follow 2010
Deepwater Horizon oil spill, and who never visited or are not familiar with the study area.
Compared to the respondents who chose ‘no’, we found that PNV option was more likely
to be chosen by respondents who were in lower income level, female, not familiar with
the study area, nonwhite, less educated, older, who did not follow 2010 Deepwater
Horizon oil spill, and who resided in states near Gulf (MS, AL, FL, TX, and LA).
Regression Analysis of Multinomial Logit for Reasons for Choosing PNV
In the survey, respondents who chose PNV were asked why they chose it, and
there were five alternatives to choose: “I don’t really have a specific why”, “I’m not
interested”, “I don’t feel that my opinion should influence policy in the area”, “The
options seemed equally desirable so I could not decide which I preferred”, “The survey
did not give me enough information to make a proper choice”, and “Other”. As
discussed earlier, some responses in “Other” category were reassigned into original
choice sets, and a new category of “I can’t afford it” was created. Table 18 shows
multinomial logit regression results. “Reason” (choices for reason of choosing PNV) is
the dependent variable, and the baseline category is ‘I’m not interested’ which is
hypothesized to be chosen by respondents who did not take the survey seriously or tried
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to minimize their effort. By setting it as the base, it can be tested how differently they
behave from the other groups statistically.
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Tax return

Green

Oil Spill

New Orleans

Not familiar

Don’t know

Unlikely

Very likely

BCdummyxAll
Bid

AllBid

BCdummy

(0.001)

(0.001)
-0.043
(0.795)
-0.544
(0.458)
-0.876**
(0.392)
-0.558
(0.408)
-0.580*
(0.350)
0.702**
(0.281)
0.143
(0.269)
-0.478
(0.308)
-0.669
(0.789)
-0.004
(0.408)
-1.346***
(0.367)
-0.477
(0.383)
-0.781**
(0.326)
1.067***
(0.267)
0.796***
(0.256)
0.105
(0.307)

0.001*
0.000
(0.001)
-1.604
(1.007)
-0.695
(0.475)
-1.605***
(0.423)
-1.218***
(0.426)
-0.639
(0.393)
0.585*
(0.349)
1.115***
(0.349)
-0.295
(0.388)

0.002**
(0.001)
-1.150
(0.918)
-0.555
(0.444)
-1.933***
(0.412)
-1.027**
(0.414)
-0.771**
(0.371)
0.441
(0.320)
0.458
(0.310)
-0.288
(0.371)

0.000
(0.001)
0.049
(0.911)
-0.424
(0.552)
-1.997***
(0.548)
-0.427
(0.553)
-0.807
(0.514)
0.732
(0.462)
1.800***
(0.584)
-0.183
(0.498)

I don’t feel that my
The options seemed
The survey did not give
opinion should equally desirable so I
me enough information I can’t afford it
influence policy incould not decide which I
to make a proper choice
the area
preferred
-0.245
-0.198
-0.483
-0.384
(0.362)
(0.478)
(0.428)
(0.611)
-0.001
0.000
-0.002**
0.000
(0.001)
(0.001)
(0.001)
(0.001)

0.001

-0.260
(0.389)
-0.001
(0.001)

I don’t really
have a specific
reason why

Baseline Category: I’m not interested

(0.408)
0.999***
(0.389)
-0.567
(0.423

0.002
(0.001)
-1.805
(1.239)
-0.324
(0.484)
-1.784***
(0.469)
-0.881*
(0.459)
-0.487
(0.418)
0.930**

-0.115
(0.497)
-0.001
(0.001)

Other

Multinomial logit regression results with the dependent variable “Reason” and ‘I’m not interested’ as the base

Dependent variable: Reason

Table 18
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0.1079

0.019**
(0.008)
-0.260
(0.451)
0.595**
(0.269)
-0.606**
(0.258)
-0.043
(0.033)
0.149
(0.277)
0.503
(0.321)
0.478
(0.745)
804
0.018**
(0.008)
0.451
(0.359)
0.421*
(0.252)
-0.369
(0.241)
-0.025
(0.032)
0.141
(0.258)
-0.342
(0.327)
0.015
(0.708)

0.034***
(0.010)
0.672
(0.438)
0.071
(0.320)
-0.457
(0.307)
-0.028
(0.041)
-0.007
(0.330)
0.004
(0.390)
-0.632
(0.860)

0.032***
(0.009)
1.268***
(0.389)
0.532*
(0.304)
-0.560*
(0.287)
0.026
(0.039)
0.143
(0.305)
0.269
(0.362)
-0.219
(0.822)

0.035***
(0.012)
0.765
(0.557)
0.545
(0.429)
-1.207***
(0.443)
-0.035
(0.054)
-0.813*
(0.430)
-0.561
(0.568)
-2.240*
(1.151)

0.022**
(0.010)
0.611
(0.463)
0.804**
(0.371)
-0.441
(0.334)
0.004
(0.045)
0.067
(0.357)
0.301
(0.414)
-1.055
(0.945)

Notes: Standard errors are in parentheses. *, **, and *** denote significance at the 10%, 5%, and 1% levels

Pseudo R-sq

N

Constant

Gulf

Married

Income

Male

White

Education

Age

Table 18 (continued)

When ‘I don’t feel that my opinion should influence policy in the area’ was
compared to ‘I’m not interested’, the dummy “New Orleans” which was 1 if one ever
visited the study area and 0 if not was significant, and its sign was negative. It means that
compared to respondents who were not interested in the survey, respondents who have
never been to the study area were more likely to think his opinion should not affect policy
in the area. Another dummy “Green” which was 1 if one has made changes to help
environment and 0 if not was also significant, and its sign was positive. If it was
interpreted with the result of “New Orleans” together, it means that respondents were
more likely to choose ‘I don’t feel that my opinion should influence policy in the area’
when they cared about environment but have never been to the study area compared to
respondents who were not interested. Thus, it can be concluded that although these
respondents cared about environment, they were not willing to pay for the project that
had lower chance for them to get benefits. Thus, although these respondents cared about
environment, it was limited to use value.
If a respondent chose PNV because he was indifferent between alternatives, it
means that he was at least able to do the valuation process in his mind. If he was more
familiar with the study area, he would have an advantage understanding how the project
will affect the area, and it would make it easier for him to compare each alternative and to
decide which was optimal. The result showed that respondents who were familiar with
the study area were more likely to be indifferent between alternatives than respondents
who were not interested. Also, if a respondent did not care about environment and voted
for the project, it was just a waste of money not getting any utility from helping
environment. Thus, this respondent was always better off by voting against the project
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keeping his money. In order for him to be indifferent between alternatives, the utility that
he gets by voting for the project must be equal to the bid which means that he must care
about environment. The result shows that respondents who were indifferent between
alternatives were more likely to care about environment than respondents who were not
interested.
It is expected that if the bid is high, respondents would be more careful about their
decision. The results also showed that respondents were more likely to need more
information to make a decision when bid level increases. Interestingly, respondents who
were not familiar with the study area are less likely to need more information to make a
decision. It means that they were more likely to lose interest than to want to know better
about the area to make a decision. Also, respondents who have been to New Orleans
were less likely to feel that they had not enough information.
The results showed that signs of “Don’t know” were negative, and they were
significant everywhere except for ‘I don’t really have a specific reason why’. It means
that respondents who were uncertain about consequentiality of the survey were more
likely to be not interested but respondents who did not have a specific reason behave
same as respondents who were not interested when they were uncertain about
consequentiality of the survey compared to respondents who believed the survey was
consequential.
Regression Analysis of Logit on “I Can’t Afford It” Responses and ‘No’ Responses
As discussed earlier, in the referendum question, respondents were supposed to
compare benefits and the costs of the project proposed then to choose one of the
alternatives that gives the highest utility. If the offered bid was too high such that one
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was not willing to pay the bid, he was supposed to choose ‘no’. However, in our data,
there were 41 respondents who chose PNV and answered that they chose PNV because
they were not willing to pay the bid. It is a typical practice to recode these responses as
‘no’. However, although they should have chosen ‘no’, they chose PNV instead for some
reason. Thus, we have identified factors that affected these respondents to choose PNV.
Table 19 shows the logit regression results. The dependent variable was “ExpensiveNo”
which was a dummy with 1 if a respondent chose “I can’t afford it” and 0 if a respondent
chose ‘no’. Most of the variables in the regression model were not statistically
significant, and out of 18 variables excluding the constant, only five variables were
statistically significant. It means that “I can’t afford it” and ‘no’ statistically behaved
same mostly like economists treat “I can’t afford it” as ‘no’.
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Table 19

Logit regression results of “I can’t afford it” and ‘No’
Baseline Category: No

I can’t afford it
Coef.
Std. Err.
BCdummy
-0.317
0.561
TotalBid
0.001
0.001
BCdummyTotalBid
-0.001
0.001
Very likely
1.205 *
0.691
Unlikely
-0.204
0.423
Don’t know
-0.053
0.467
Not familiar
0.565
0.434
New Orleans
-0.334
0.436
Oil Spill
-0.141
0.447
Green
1.244 **
0.555
Tax return
-0.454
0.480
Age
0.031 ***
0.011
Education
-0.259
0.456
White
-0.397
0.397
Male
-1.255 ***
0.413
Income
-0.016
0.048
Married
-0.963 **
0.380
Gulf
-0.253
0.543
Constant
***
-3.827
1.042
N
808
Pseudo R-sq
0.189
Notes: *, **, and *** denote significance at the 10%, 5%, and 1% levels
The bid variable was not significant as expected. The results showed that
respondents who chose PNV because they were not willing to pay the bid were older,
female, and not married than respondents who chose ‘no’. Importantly, “Green” which
was a dummy variable that is 1 if cared about environment and 0 if not was significant,
and its sign was positive. It means that respondents who chose PNV because they were
not willing to pay the bid were more likely to care about environment than respondents
who chose ‘no’. Also, “Very likely” was significant, and its sign was positive. It means
that respondents who did not want to pay did not choose ‘no’ and chose PNV because
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they believed the survey was very consequential and did not want to vote against the
project since they cared about environment, and they believed their votes would be very
likely to affect the policy. Thus, it can be concluded that respondents who believed the
survey was very consequential and cared about environment were more likely to choose
PNV even if they should have chosen ‘no’.
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CHAPTER VIII
CONCLUSION

In the literature, there is no clear interpretation about what “prefer not to vote
(PNV)” responses represent nor is there any clear consensus on what to do with them. In
SP surveys, PNV option is chosen by 20 to 25 percent of respondents (Carson et al. 1998),
and PNVs do not contain any clear preference information that can be used in welfare
estimates. Even if a respondent has a preference about the project proposed in the survey,
if he chooses PNV in the referendum simply in order to avoid thinking and to minimize
their effort, the entire answers that he provided in the survey cannot be used. It results in
a waste of his time and effort and the researcher’s time and budget. For this reason, some
researchers argue that they should not provide the PNV option at all. Although this may
increase the cost-efficiency of the survey, it may lead to less than accurate welfare
estimates by forcing respondents to choose between ‘yes’ and ‘no’ when they do not
have any real preferences. Thus, I argue that PNV option should be provided as Arrow et
al. (1992) recommended. If PNV should be included in the options, then it is necessary
to develop methods to discourage respondents from choosing PNV when they do have
preferences over the proposed goods or services. In order to do so, first thing is to better
understand why respondents choose PNV. Thus, in this thesis, we have identified the
factors that affect the probability of a respondent choosing PNV especially more focused
on two key factors in SP surveys: offered bid and consequentiality of the survey.
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For the bid, we have found that as the offered bid level increases, the proportion
of respondents who vote for the project decreases as economic theory predicts, and
proportions of PNV and ‘no’ increase not statistically differently. Thus, for the offered
bid, ‘no’ and PNV statistically behave same.
For the consequentiality, we identified that compared to respondents who believe
the survey is consequential, when respondents who believe the survey is inconsequential
are most likely to choose ‘no’, then to choose PNV, and least likely to vote for the project
in the multinomial-choice and more likely to choose PNV or to choose ‘no’ equally than
vote for the project in binomial-choice. Respondents who are uncertain about
consequentiality of the survey are most likely to choose PNV, then to choose ‘no’, and
least likely to vote for the project. Again, Carson and Groves (2007, 2011) argue that
consequentiality is necessary condition for obtaining meaningful welfare estimates, and a
slight amount of consequentiality is sufficient to be considered as consequential. If
consequentiality is a measure of degree, uncertainty may be in between consequential and
inconsequential (maybe consequential). We have found that the majority of PNV
responses were from these respondents. Ironically, if respondents answered to the
referendum question even if they perceived the survey to be inconsequential, their
responses are included, and PNV responses that majority of them come from “uncertain”
responses which can be perceived as more consequential than inconsequential are thrown
out from estimation. We found that respondents who perceive the survey to be
inconsequential are most likely to choose ‘no’, and since these responses are included in
welfare estimation, it affects welfare estimates to be underestimated. Thus, responses
from respondents who perceive the survey to be inconsequential should be excluded from
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welfare estimation in order to get more precise estimation. However, PNV responses
also have to be excluded since they do not contain any preference, and throwing out both
“inconsequential” and PNV responses costs a lot of data loss. Thus, we have to find a
way to minimize PNV responses. We have found that respondents who do not believe
survey is consequential (inconsequential and uncertain) are more likely to choose PNV.
How to Reduce PNVs? - Suggestions for Future Surveys
The purpose of SP surveys is to obtain ‘yes’ and ‘no’ responses in order to get
WTP estimation, and PNV does not contain any preference towards the project(s)
proposed in the survey. Also, if respondents use PNV option as a ‘way out’ from making
an effort to answer even though they do have preferences, researchers cannot identify
them, and the welfare estimates can be affected from that. Thus, in terms of efficiency
and accuracy of valuation, PNV responses should be minimized. Although we found
some individual-specific factors that affect the probability of a respondent choosing PNV
such as age, gender, education, and income, we do not have any control about it in order
to reduce the number of PNV responses because if we excluded respondents who were
more likely to give PNVs based on their demographic factors, it would be the sample bias.
We also found that PNV was a function of the offered bid indicating that respondents
were more likely to choose PNV as the bid increases. PNV was also found to be a
function of income indicating that as income level increases, respondents were less likely
to choose PNV. Assuming disposable income decreases as income level decreases,
respondents who have relatively small income and face high level of bid are less likely to
be able to afford the bid, or to choose ‘yes’ even if he is in favor of the proposed
environmental project. But they still do not want to choose ‘no’ because they may feel
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bad voting against it so they may end up choosing PNV. However, if the payment
method for the high bid levels such as $545, $925, $1,305, $2,065, $2,825 was not the
one-time federal tax but the federal tax that could be divided by multiple years, this might
have increased respondents’ relative disposable income (similar to income effect) so that
they might be more likely to be able to afford the bid and choose ‘yes’. Thus, future
research is needed in order to test if allowing the multiple-year payment option reduces
the probability of respondents choosing PNV option.
We also found that respondents who did not believe survey was consequential
(inconsequential and uncertain) were more likely to choose PNV, and it guides us to a
possible solution to reduce the probability of respondents choosing PNV that when
designing future surveys, researchers should put more effort on informing or emphasizing
enough the fact in the survey that results of the survey will affect the policy so that
respondents will know. Herriges et al. (2010) give good methods to design an SP survey
to be consequential. They included an introductory letter from the director of the state’s
Department of Natural Resources with his real name in it that stresses how important
results from the survey were on the project’s implementation decision. Also, associated
article was attached indicating that the state’s Department of Natural Resources was
already using results from previous surveys in their policy decisions and planned to
continue to do so. They also intended that the very first paragraph that respondents
would read to be ‘‘director agrees that your input is important in prioritizing restoration
projects’’ in bold red so that respondents perceive the survey to be consequential. Other
than these methods that Herriges et al. (2010) used, by listing names or logos of
supporting organizations, we can make the survey be perceived to be consequential by
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more respondents. Also, informing that results from the survey can affect respondents’
federal tax can be helpful for the survey to be perceived to be consequential. By setting
the payment method as the federal tax, respondents believe that they have to pay the bid
when the project is implemented. If the payment method is not tax, then respondents are
not obligated to actually pay (they can say that they will pay, but there is no way to make
them actually pay).
If reducing PNV responses by putting more effort on designing future surveys to
be more consequential is the primary solution, there is a secondary solution to reduce or
utilize PNV responses. It is about what we do with PNV responses already. Among the
respondents who choose PNV option, there are respondents who do have a preference
about the environmental project proposed but choose PNV. In order to identify who
choose PNV even if they actually had a preference, the follow-up question that asked the
reason of choosing PNV can be used. Figure 3 shows the follow-up question in our
survey.

Figure 4

Follow-up question for respondents who chose PNV
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Although our survey had this follow-up question, not much of “meaningful”
information could be obtained from it, and it did not play any significant role in welfare
estimation. Figure 4 shows the suggested a new choice set for follow-up question for
future surveys.

Figure 5

Suggested Follow-up question for respondents who chose PNV

In order to separate respondents who do have a preference even if they choose
PNV from respondents who try to minimize their effort, ‘I’m not interested’ option is
separated into three: ‘I’m not interested in the problem in the study area’, ‘I’m interested
in the study area but I don’t like the project proposed’, and ‘I’m not interested in this
survey’. ‘I’m not interested in this survey’ is the option for the respondents who do not
reveal any preference about the environmental project since they are just not interested in
taking the survey and trying to minimize their effort. ‘I’m not interested in the problem
in the study area’ and ‘I’m interested in the study area but I don’t like the project
proposed’ are for respondents who should have chosen PNV. Respondents who choose ‘I
don’t want to pay for the project’ also should have chosen ‘no’ if they were not willing to
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pay the bid offered for the project. Thus, with these follow-up question choice sets, ‘I
don’t want to pay for the project’, ‘I’m not interested in the problem in the study area’,
and ‘I’m interested in the study area but I don’t like the project proposed’ can be recoded
as ‘no’, and they allow researchers to be able to use PNV responses from three choices in
the welfare estimation.
Factors that affect the probability of a respondent choosing PNV in SP surveys
have been identified in this thesis. Especially, by focusing on the impact of
consequentiality of the survey on the probability of respondents choosing PNV, we
suggests solutions to reduce such responses; 1) putting more efforts on designing future
surveys to be perceived as consequential by more respondents, 2) using follow-up
question choice sets in order to filter responses that contain any preferences over
proposed services or goods among respondents who chose PNV. By reducing the
proportion of PNV responses, researchers will be able to get more efficient and more
precise welfare estimates from SP surveys.
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