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Abstract

Knoxville, TN is a major urban center in east Tennessee. Knoxville’s urban planners recognized
the need for green space and have installed free greenways and parks within the downtown area
over several decades. These attractions are immensely popular and promote urban ecotourism.
There is an opportunity to begin or expand guided tour services. This research will analyze the
demand and willingness to pay for guided river activities — kayaking and pontoon boating — on
the Tennessee River in downtown Knoxville. Primary data were collected by 1000 on site flyers
connected to an online survey platform. These data were uploaded into statistical software to
create logit and tobit models to predict what features these tours should or should not have,
demographics affected, and prices. Chi square comparisons were implemented to assess the
relationship between interest in the activities and residency. Results concluded there are
relationships between residency and the activity interest. Several variables had large effects on
the logit and tobit model predictions with income being the most prevalent. Overall interest in a
kayak tour was 83% and 65% for a pontoon boat tour. The accepted price per person for a kayak
tour was $32.68 and $25.21 for a pontoon boat tour. The results of this research may provide an
outline for future or current outdoor business to promote new river activities geared towards

local history, industry, and conservation.
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Chapter 1: Introduction

Outdoor recreation participation in the U.S. increased substantially between from 2017 and
early 2020 (Outdoor Foundation 2021). In both years, the Outdoor Foundation conducted a
survey of 18,000 American households who participated in at least one outdoor activity each
calendar year. The survey extrapolated that participation in outdoor recreation increased from
49% to 52.9% over the three-year period. It was an increase of 14.6 million people from 146.1 M
to 160.7 M (Outdoor Foundation 2021). This is the most dramatic change in outdoor recreation
participation since the survey commenced in 2000. Following the onset of the Covid-19
Pandemic, outdoor recreation became an unheralded essential activity. Outdoor recreation in
2021 grew again by 2.2%, involving 164.2 million participants who conducted at least one
outdoor activity (Outdoor Foundation 2022).

According to the Outdoor Foundation (2018), the most popular outdoor activities people try
for the first time are running, bicycling, and watersports (2018). For beginners, some of these can
require expensive equipment and training. It is common for first timers or infrequent users to
borrow or rent equipment and learn from someone they know (Outdoor Foundation 2019). There
is nothing wrong with this, but is the quality of instruction verified? Was the method given
appropriate for the user? How well did the instructor know the environment? A possible solution
is for people to opt for a guided tour. Guided tours not only offer a lesson on mechanics but
allow for an inclusive and interpretive experience of the surrounding environment. With a guided
tour, the visitor can learn about a variety of topics of interest, for instance: the cultural history
and the ecological and geological characteristics of the area while becoming familiar with the

recreational equipment being used.



There is potential to create outdoor experiences with professional instruction to bring in sales
revenue, provide new job opportunities, and create a lattice of activities available to residents and
tourists for a natural connection to the area. Knoxville, Tennessee is in a positive position to
implement and market outdoor natural and cultural activities by offering guided tours in
downtown Knoxville by pontoon boat and kayak. Current marinas and parks on the Tennessee
River waterfront provide a framework and platform to host these educational tours. Of particular
significance, just upstream from downtown Knoxville, is the confluence of the French Broad and
Holston rivers which form the 652-mile-long Tennessee River. An interpretive program could
present educational tour topics concerning the significance of the Tennessee River to Knoxuville.
Potential topics include discussions on animals and plants, river geology, conservation efforts,
Native American history, pioneer history, Civil War effects, industrial significance, the 1982
World’s Fair, and the Tennessee Valley Authority.

Research Objectives
The research questions of this study are as follows:
1. Are there significant differences in demand between Knox County residents and Knox
County visitors for guided kayak and pontoon boat tours on the TN River?
2. What demographic and personal characteristics predict the demand for these services?
3. What educational content/theme are valuable among potential users of such services?
The research objectives of the study are:
1) Determine if there is statistical difference in demand for guided tours between Knox County
residents and Knox County visitors.
2) Evaluate the influence of demographics and personal characteristics on demand for and

willingness to pay for those services



Hypotheses
1. Demand for guided tours will not vary based on demographics.
2. Demand will be higher among visitors to Knox County than Knox County residents.

3. The demand for tours will be affected by the educational topic offered.



Chapter 2: Literature Review

Urban Ecotourism

Ecotourism is nature-based tourism that supports conservation of natural areas and
benefits local economies (Higham and Luck 2002). Ecotourism is best described as a visitation
to pristine environments. Its close relative, Urban Ecotourism, is ecotourism that occurs in areas
that offer a sense of naturalness or cultural significance that are or have been substantially
modified by human activity (Jegdic and Gradinac 2016). Urban ecotourism is rising in
popularity because it “is perceived as one of the sustainable ways of travelling to urban areas.”
Besides its sustainable perceptions, it is also gaining traction under the assumption that it is
easier to reach cities versus remote locations. It is considered a “local” option for immediate area
income and jobs (Joppe and Dodds 1998).

Ecotourism and Urban Ecotourism have an expansive range of prices, from free
experiences to resorts and services that cater to the wealthy. Toronto, Ontario capitalized on this
concept in the 1990s. Toronto urban planners heavily advertised its free green spaces — parks,
greenways, walkways — as viable attractions alongside its tourist attractions. Toronto was
promoted as a “green” city that cares about the wildlife refuge seen from the sidewalk as much
as the hockey team. The promotion was quite successful, not only for tourists but for the local
communities. They recorded increased walking, bicycling, and running at these sites from both
locals and visitors following implementation (Joppe and Dodds 1998).

Urban ecotourism is not a new phenomenon. The public is increasingly seeking out wild
places to visit and green sites in urban environments. However, the phrase “green sites” is
conflicting. Cities seldom have original green spaces or pristine rivers; therefore, urban

ecotourism is sometimes referred to as “gray tourism” due to its uncertain nature (Majumdar et



al 2011). There is a big push across cities to “rewild” cityscapes to bring back nature to the city
(Kaae 2009). New York City, for example, converted an elevated old train track to a park with a
walking path, Highline. This park hosts nature programs and promotes sustainable practices
(thehighline.org 2022). Whether this is a legitimate green space or manmade attraction is
debatable. There are conflicts among researchers on whether industrial parks renovated into
parks are “natural” areas and should be considered ecotourism. Others suggest an urban feature
is part of urban tourism because the surroundings are not natural (Higham and Luck 2002).
Finally, there is a suggestion that it is up to the visitors and residents to determine if a green
space is “natural” and aesthetic enough to be advertised as an ecotourist site (Chirgwin and
Hughes 1997).
Demand

Demand is an umbrella term encompassing the many differing factors influencing why and
willingness of a consumer to purchase a good. Price is considered the most important factor, but
demand is also affected by the number of consumers in the market for the good, consumer
wealth, consumer tastes, and prices of other goods (Goolsbee 2015). Other goods do not have to
be the exact same good as the one offered. Other goods can also be substitutes or complements.
An assumption when studying demand is demand is solely based on price and assumes perfect
markets. It would be difficult to account for factors such as consumer taste because that is an
unobservable factor and is more a function of the participant’s utility.

Recreation demand focuses on the estimated number of people projected to participate in a
particular recreation opportunity at a predetermined future time and location. Recreation demand

is expressed as a numeric value of individuals or groups. The estimation can also describe an



attribute of the visitors, such as visitors who need equipment, overnight versus day-use groups,
or local versus travel groups (Haas et al 2007).

In prior studies, recreation demand focused on the participant’s primary recreational activity.
However, there is a shift to recognize that asking only the primary activity or location may be too
vague to create accurate results (Hass et al 2007). Often there is a combination or cluster of
activities engaged in on a trip or during a recreational experience. Also, not all hiking, boating,
or fishing is the same everywhere because of the variety of outdoor settings used to engage in
those activities. The updates to recreation demand studies describe not only the recreation type
and place but the setting, the experience, and subsequent opportunities and benefits. Note that
setting does not just involve physical attributes, it can also involve emotional social attributes
(Hass et al 2007).

Recreation demand assessment involves multiple steps including the study objectives, type of
recreation offered, the population sample, and the geographic scale (Lupi et al 2020). However,
these are still too narrow. Information from the private, non-profit, and public sectors at the
local, regional, and national levels provide crucial information on whether a location will benefit
economically from recreation (Hass et al 2007).

No demand plan or model is 100% correct. Recreation planning is becoming more complex as
recreation grows in popularity, technology advances, and new ways to participate in activities
emerge (Hass et al 2007). Despite this complexity, industries catering to outdoor recreation use
demand models to project how much of the service to offer. There are many ways to predict the
demand to plan for the supply of a service. One common method involves surveys to gauge the
level of interest in an activity prior to or during implementation. Likewise, already established

organizations and groups host events or promote special perks for activities.



Willingness to Pay

Placing a value on a market good is traditionally based on consumer behaviors observed in
the marketplace. A consumer purchasing a product involves three of the factors of demand:
consumer’s Wealth, consumer preference, and the seller’s price (Goolsbee 2015). However, for
natural resources and environmental goods, these traditional methods are difficult to implement
because they are non-market goods (goods that do not have a market price) (Chen 2012).

A popular means of assessing the cost of non-market goods is through welfare theory. Welfare
theory in economics is the measure of social gain or social loss due to a change in policy for a
specific purpose (Klocek 2004). If someone lives near a water body, the price of clean up and
maintenance may increase the local sales tax. The price is set by two basic measures of value
used to assess the benefit of maintaining the water body. The first measure is the amount of
income needed to be expended after the policy is implemented that would return utility to the
status quo utility level (Flores 2003). In simpler terms, it is the amount of money needed for a
price or an increase in price to make a consumer feel unaffected as they were before the price
was implemented. This is called Compensating Variation, or CV (Tietenberg & Lewis 2018).
The second measure is the amount of additional income needed to obtain the same utility after
the policy is implemented (Flores 2003). It is a measure of how much the consumer was “hurt”
by the price or price increase and is the amount of money needed to make the consumer
indifferent to the price or price increase implemented. This is called the Equivalent Variation, or
EV (Tietenberg & Lewis 2018). These two measures, CV and EV, can be translated as
Willingness to Pay (WTP) and Willingness to Accept (WTA) for a policy (Klocek 2004).

Which of the two, WTP or WTA, is better? In theory, both can be used for measuring

consumer welfare. WTP is used more because it presents fewer problems when describing a



hypothetical transaction. The respondent knows their income and can assess if the offered
payment is within means. WTA has the element of “selling” the public good in the form of
asking what it would take to make the respondent feel indifferent. This is no longer an income
problem because a respondent can choose overall there is no price at which they would sell the
good (Klocek 2004).

If the compensating variation is greater than zero, then it represents someone’s WTP for the
resource, in this example, maintenance of the water body. It is the numeric amount someone is
willing to pay and remain indifferent to the cost. The cost of maintenance is greater than $0, but
it does not affect other costs and can be afforded by the income.

However, the price reflects the value the consumer places on the resource. The total economic
value on a resource or environmental feature is divided into three parts:

e Use Value — when the consumer directly uses the resource. The consumer has use value
when fishing on the water body.

e Option Value — when the consumer plans to use the resource in the future. The consumer
has option value when planning next year’s fishing trip (Tietenberg & Lewis 2018).

e Passive Use Value (or Existence Value) — when the consumer values the resource either
for its current existence or its existence for future generations. A person may support
wilderness in Alaska, but never plan to visit. This is Existence Value (Klocek 2004).

These values do not have a monetary value. They are based on the utility to the consumer, or the
happiness/benefit derived from the product (Goolsbee 2019). Passive use has become
increasingly important in determining non-market prices (Carson 2012).

Klocek (2004) identified another facet to consumer value on a resource independent of

economic value, which is how familiar the respondent is to the resource. He studied how WTP



changed with distance and its effects on establishing a national wildlife refuge in rural West
Virginia. It was loosely understood that with distance from the site, WTP decreased. He found a
contradictory study in Loomis et al (1996), where residents of Washington state vs the rest of
United States were asked about programs to remove dams to protect salmon runs in Washington.
Unlike the other studies Klocek used, Loomis et al (1996) suggested that because salmon and its
habitat problems are fairly well known, familiarity with that resource may cause the lack of
distance effect in their WTP study. This study was not conclusive but does suggest that there is a
difference between “local public goods” and perceived “national public goods” (Loomis et al
1996). Familiarity may affect passive use value the most. When we think of places we must
protect and sometimes donate to do so, one might think of Yellowstone National Park, or similar
large well-known problems, such as the salmon runs. Immediately thinking of a rural destination
in West Virginia may not be realistic.
Non-Market Valuation of Future Recreation Sites

The two predominant methods of determining non-market valuation are Travel Cost Method
and Contingent Valuation Method. Travel Cost Method (TCM) is a revealed preference
technique, which means researchers use variations in travel costs already incurred by the visitors
originating from different locations to their destination. With the information coming from
different distances from the destination, a demand curve and WTP can be drawn and calculated.
(Parsons 2003).

There are two main assumptions needed to validate TCM data. The first assumption is the costs
associated with visiting a site must be from a single visit. The second assumption is there is no
utility, or enjoyment, from the travel time. All the costs and time are for visiting the site itself

(Loomis 2014). Besides these, there is an underlying assumption that everyone surveyed has



been to the site (Parsons 2003). Given these limitations, this is a challenging option for potential
but currently unopened attractions.

Contingent Valuation Method (CVM) differs from TCM by not assuming everyone has been
to the site. CVM s a direct approach to measuring benefit. A consumer is presented with a
hypothetical market and asked how much they are willing to pay. The answer does not depend
on the consumption of related goods (Klocek 2004). Its flexibility is ideal for determining
willingness to pay for present and future interests. The method was first proposed in 1947 but
was not applied to academic studies until 1963 when Davis used the method to estimate the value
of big game hunting in Maine (Zhang 2019). Later, Hammack and Brown applied CVM to
waterfowl hunting in 1974. Their study added validity to the new method because it showed that
using CVM data to determine WTP was similar in magnitude to data provided by rival methods,
including TCM (Boyle 2003). Despite criticism from academia, CVM became a dominant
revealed preference method that could be easily applied to many non-market goods involving
outdoor recreation, natural resources, cultural heritage, environmental risks, welfare, and
changes due to new technology. CVM can accommodate this variety of applications because it
allows for unobservable factors of demand, especially preferences to be estimated. Loomis used
a utility function to hold CVM data in efforts to describe WTP in a dichotomous choice survey.

CVM uses a survey-based methodology that elicits the value a participant places on a good,
service, or amenity. This methodology is useful in both present and future markets (Boyle 2003).
In a survey, a hypothetical market is created and described where a good can be traded,
purchased, or sold. Then the study asks questions about the monetary tradeoff each participant

would make concerning the value of the good (Carson 2012). Due to this hypothetical nature,
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CVM is applicable to many non-market goods and is one of a few methodologies used to capture
different values of a good or service (Atkinson et al 2018).

There are three parts to most CVM surveys. First is a question regarding attitude and behavior
about the good being evaluated. Second, the participant is asked for their monetary evaluation.
This question is where the good is hypothetically offered and respondents indicate their value of
the good if presented with the opportunity to obtain the item or service. Finally, the survey closes
with the third set of questions regarding socioeconomic and demographic characteristics of the
participant. This information can be used to estimate how WTP changes by participant
characteristics (Atkinson et al 2018).

Contingent Valuation Bid Types

In a CVM survey, WTP is offered to the participant in the form of a bid. There are two kinds
of bid: open-ended and closed-ended (Klocek 2004). In an open-ended bid situation, the
participant is asked to provide the value without any limitations provided (e.g., set range of
prices). This choice of response has been criticized because the participant may not have enough
innate knowledge of the policy or good offered to create a reasonable response. Also, this
response type allows the participant to choose a zero value, or a “protest” value to avoid
participation (Donaldson et al 1997).

There is a variety of closed-ended response types, also known as referendum questions
(Klocek 2004). Dichotomous choice (DC) responses can be single or doubly bounded. A single
bounded DC question offers a yes/no format. A single bounded DC question may be presented
as: Would you pay $25 every year through an increase in sales tax to continue the annual
stocking of rainbow trout? Similarly, a double bounded DC question would ask the exact same

question again with another value based on the answer to the first question:
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Would you pay $25, every year through an increase in sales tax, to continue the annual
stocking of rainbow trout?

If no, would you pay $20?

If yes, would you pay $30?

Dichotomous choice (DC) questions are useful to determine a specific value. The participant
only needs to indicate “Yes” or “No.” This style is reflective of current market transactions and
yes/no scenarios, such as political voting (Klocek 2004). For instance, a person can choose
immediately if a box of cereal is worth $4 or not. However, DC can be problematic when
presenting high bids. There is a trend that participants are likely to agree with a high bid amount
that exceeds their actual true values. There is also the issue of “Yea saying,” which is the
tendency of participants to agree with any bid presented, invalidating the results (Boyle 2003).

The last response format is a Payment Card. In this response type, a listing of prices or price
ranges are presented to the participant who selects their value for the product or service
(Donalson et al 1997). An ideal payment card has a small number of bids (5-8 bids) in numerical
order with the median bid in the center. Prior research shows listing the bids in ascending order
is most effective (Boyle 2003). Payment card questions show more efficient statistical
information by narrowing the intervals where the participant’s value lies. However, a payment
card’s success is based on the bids set. Some researchers staunchly state the bids should cluster
around the median prices and not show very high or very low prices (the tails of a bell curve) to
further narrow down a sample mean WTP. Others believe those prices are necessary to reflect
the welfare state and those who may not afford bids above the very low price (Boyle 2003).

Examination by Ready et al (2001) of both payment cards and DC responses yielded payment

12



card studies produced lower WTP prices, but respondents were surer of their response in the
payment card than the DC response.

Unlike DC, the payment card method provides the opportunity for the participant to “shop”
the prices (Donaldson 1997). It also gives general information on substitute goods (Boyle 2003).
In today’s travel market, shopping the prices for activities is ideal for planning a trip. If a
participant agrees they would like to do a kayak tour on the Tennessee River, the payment card
allows them to see what the price ranges are and mentally weigh them against substitute goods

they may want, such as visit to a museum or the entrance fee to a park.
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Chapter 3: Methodology

Study Area

This study was conducted in the downtown area of Knoxville, TN. Three parks were
designated as collection sites — Ijams Nature Center, Tyson Park, and World’s Fair Park. These
sites are common outdoor recreation areas within Knox County. ljams Nature Center is a
nonprofit organization that offers educational programs, festivals, outdoor kindergarten and
classrooms, quarry lakes, and numerous trails. Tyson and Worlds Fair parks are managed by
Knoxville Parks and Recreation. Both are historic and accessible to downtown amenities. There
are no admission fees to enter any of the sites. The three sites were selected for data collection
because of their lack of admission fees, the large variety of residents and visitors that frequent
them, and the large amount of free space that caters to multiple activities. Permission to collect
from these sites was gained prior to data collection.
Preparations for Data Collection

Prior to data collection, price data were collected for tours and rental services for pontoon
boat and kayak rentals and tours (if offered) throughout the Southeast states, including
Tennessee, Georgia, Florida, Alabama, South Carolina, and Louisiana. Touring and rental
companies were identified using Yelp, TripAdvisor, and Google Maps. For validity, only
companies with websites were consulted. There are tours offered on social media platforms such
as Facebook and Instagram, but these sources are labeled unreliable.

The rental and tour company websites were searched for prices and times. Every website was

searched for the shortest tour or rental and the price listed. The time of two hours was the most
popular. Pontoon boat tours are rare; therefore, the tour price was created by taking a rental price

for 2 hours and dividing it by the number of participants, which was set to ten. Most tours
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included the cost of rental equipment. Once data were collected, prices and times were entered
into Excel to identify potential price ranges. These average prices were used to set the baseline
prices, or the first price offered, and the most expensive prices in the survey.
Survey Design

An electronic survey was devised as a means of data collection. The platform used was
Quialtrics (Provo, UT). Qualtrics is an online survey software that can adapt questions based on
how the participant responds using display and skip logic codes. Therefore, it was able to
selectively display or skip questions based on the participant’s responses or completed questions.

The survey had a total of 18 questions divided among three sections. First were questions
related to potential interest in different educational tour topics. This question allowed for
multiple responses (i.e., select all that apply) or no response (none of the above). Following were
the questions about interest and willingness to pay for guided pontoon boat and kayak tours. A
modified Likert scale was offered and allowed the participant to choose “Not at All Interested,
Somewhat Interested, and Very Interested.” If they opted for “Not Interested,” the survey uses
skip logic to take the participant to the next tour or question.

If the participant indicated any level of interest in the kayak tour, they received a follow-up
question displaying the payment card with bid prices for the kayak tour. This willingness to pay
question also provided details about the guided tour, specifically that it included the price of
rental equipment. The middle prices displayed on the bid card were the average rental prices for
kayak equipment in the state of Tennessee ($31.90). The participant can choose only one bid
which represents the participant’s willingness to pay for the tour. If the participant chose “Not

Interested” they did not see any price options.
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If participants indicated any level of interest in the guided kayak tour, they completed a series
of follow-up questions regarding participants’ history with kayaking. These questions involved if
the participant had kayaked before (1=yes, O=otherwise), their level of confidence kayaking, and
if they owned a kayak (1=yes, 0=no).

The final section of the survey consisted of demographic questions. The questions addressed
participants 2021 household income, gender, age, if there are children under 12 years of age in
the household, zip code, highest level of completed education, and an additional comment
section.

Data Collection

Data were collected by distributing a printed flyer to any adult encountered in the three
designated locations. The flyers had brief descriptions of the survey’s content and a QR code for
access to the survey. An email was provided for issues with the code or for general concerns.
The survey was anonymous, and no electronic identifiers were attached to individual surveys. No
personal identifiable information was collected. There was no incentive for participation. Of the
1000 flyers distributed, 413 were completed for a completion rate of 41.3%.
Data Manipulation & Modeling

The data stored in Qualtrics were downloaded into Windows Excel. The Excel file was then
loaded into STATA 17.0 (College Station, TX), a statistical software program. Six entries had
incomplete answers for two or more questions, and were discarded from the dataset, leaving 407
observations. The beginning quarter of the survey covered topics participants would be interested
in learning about during a kayak or pontoon tour. In the survey, these topics were split into three
groups — historical, industrial, and natural — all of which had three topics. In each group, there

were three topics:
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e Historical — Native American History, Pioneer and Revolutionary History, & Civil War

e Industrial — Tennessee Valley Authority (TVA), River Industries, & 1982 World’s Fair

e Natural — Plants and Animals, River Geology, & Conservation Efforts
Participants were allowed to choose all the topics they were interested in, allowing multiple
answers in each category. To create individual entries and not group answers, these variables
were split in STATA using binary nomenclature to isolate all nine topics. This action created
Yes/No questions and were analyzed as binary variables (1=interested, O=otherwise).

The questions regarding interest in kayak and pontoon boat tours offered three options: Not at
All Interested, Somewhat Interested, and Very Interested. Dummy variables were created by
grouping Somewhat Interested and Very Interested together and assigning them 1. Not at All
Interested were assigned as 0. Willingness to Pay (WTP) offered participants individual prices in
the survey where they selected their desired price, therefore, no data manipulation was necessary.

The end of the survey consisted of sociodemographic variables. The variables describing
gender, participants with children under 12 years old, past kayaking experience, and ownership
were Yes/No questions and were recorded as binary variables (1=yes, 0=no).

Zip codes of residence were entered manually by the participants. Knox County zip codes were
grouped together in STATA and separated from non-Knox County zip codes. This created a
binary variable named “knoxresident” (1=Knox Count Resident, O=otherwise).

Age and Income were categorical and offered a selection of ranges for participants to choose
from (ex: 25-36 years of age; $20,000-$30,000) for their response. The selected ranges were
used to calculate the mean and then each response was assigned to the corresponding mean. For
example, the mean of 25-36 years of age is 29.5, therefore all responses in that indicated they

were in that age range of 25-36 were assigned 29.5 years.
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Education offered six responses to choose from. To create a dummy variable, education was
split into “high” and “low” education levels. Three levels — less than high school, high school
diploma, and some college or technical school — were assigned as “low.” The remaining levels —
2-year degree, 4-year degree, and graduate/professional degree were assigned ‘“high.” The
response of 1 was assigned to high education, and 0 was assigned to low education.

Confidence while kayaking was also treated similarly to education. Participants were offered
the options of No Confidence, Some Confidence, and Very Confident. No Confidence and Some
Confidence were grouped together as “low confidence” given that these individuals may need
additional instruction and assistance. This created a dummy variable using low (0) and high
confidence (1).

All of the variables were manipulated to be limited dependent variables, or LDV. LDV broadly
defined is a variable whose range of values is restricted. Except for the WTP price questions, the
variables presented are either binary or limited. Given that these variables are categorical and not
continuous, it is appropriate to use a binary response model instead of a linear probability model.
The binary response model is less likely to calculate probabilities less than zero or greater than
one (Woolridge 2012).

A logistical regression model, or a logit model, was the binary response model used for
determining the interest likelihoods for the pontoon and kayak tours. The logit model uses the
function G, with is the logistical function that makes the probabilities between one and zero.

P (y=Ix) = G (Po + xp) 1)
Where xf = fix1 + ... +fxk (independent variables) 2
Empirically, the logit model is represented as interest being a function of the independent

variables.
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Table 1. Descriptive Statistics of Variables

Variable Variable STATA Name n Mean  Std. Dev.
Native American History native 407 0.843 0.364
Pioneer History pioneer 407 0.732 0.443
Civil War History civil 407 0.455 0.497
Tennessee Valley Authority tva 407 0.779 0.416
TN River Industries business 407 0.494 0.501
1982 World’s Fair worldfair 407 0.162 0.369
TN River Animals & Plants animal 407 0.897 0.305
TN River Geology rocks 407 0.491 0.501
TN River Conservation Efforts conserve 407 0.437 0.497
Age Mean agemean 406 42 15.732
Income Mean incomemean 404 61720.3 22351.21
Education Level higheduc 407 0.462 0.499
Gender male 407 0.43 0.496
Zipcode (Resident or Visitor) knoxresident 407 0.324 0.469
Kids Under 12 kidslt12 407 0.283 0.451
Past Kayak Experience pastkayaked 407 0.302 0.46
Confidence While Kayaking highconfidence 407 0.705 0.493
Kayak Owner owner 407 0.705 0.457
Interest in Pontoon Boating pontooninterest 407 0.654 0.476
Pontoon WTP pontoonwtp 264 25.21 8.11
Interest in Kayaking kayakinterest 407 0.83 0.376
Kayak WTP kayakwtp 336 32.68 7.96
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Interest in activity = f(historical topics, industrial topics, natural topics, level of interest,
income, age, gender, residency, education level, household with children <12, (additional
confidence question for kayaking))

To determine the WTP, another LDV was used. The WTP price question offered ten options
and only allowed for one selection. The option to pay $0 was not available, but the people who
chose no interest in the activity pay $0. These participants may have been genuinely disinterested
or may have found the minimum price too high. The option to pay more than $60 and $65,
respectively, was also absent, but there may have been participants willing to pay those prices.
Without some form of limitations, a linear regression model will suffer from heteroskedasticity
as those who chose $0 or more than $65 will skew the distribution.

The tobit model with truncation is designed to combat the issues the linear regression model
cannot solve. It estimates linear relationships between variables when there is a censor, or a cap,
on the ends of the dependent variable. This cap accounts for the ones who chose $0. Additional
caps used in these tobit models limited, or truncated, the model to have a lower cap at $15 and
$20, respectively, and an upper cap at $60 and $65, respectively. The tobit model can be
expressed as:

y = fo + xpB + u, u|x, c ~ Normal(0,6%) (where c is the censor function)

w = min(y,c), w=max(y,c)

Empirically, the WTP function can be modelled as:
WTP= f(historical topics, industrial topics, natural topics, price willing to pay, income, age,
gender, residency, education level, household with children <12, (additional confidence

question for kayaking))
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Collinearity was tested using a regression collinearity diagnostic tool (coldiage and pwcorr in
Stata) and Spearman’s Correlation. Once collinearity was addressed, model fit was determined
using the Akaitie Information Criterion (AIC). Following the initial logit model, marginal
effects were calculated to determine how the dependent variable (interest or WTP) changed
when a specific independent variable changed, assuming the others are held constant. This
calculation gives a sense of magnitude to the result instead of odd ratios. Marginal effects use
model prediction for interpretation (Parraillon 2019).

In addition, chi square tests of independence were conducted between interest and knoxresident
and between WTP and knoxresident. This is to determine if there is any significant association

between the categorical variables interest and/or WTP and residency.
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Chapter 4: Results

Characteristics of Survey Respondents

The survey participants were 43% male and averaged 42 years old. The average income was
$61,700 with 46% having completed at least a 2-year degree. Twenty-eight percent of the
participants had children under the age of 12. Knox County residents made up 32% of the
participants. Of those interested in guided kayaking tours, 30% had kayaked previously, 59% had
low confidence to kayak, and 15% were kayak owners. Overall, participant interest in guided
pontoon boat tours was 65% of the sample. The mean WTP is $25.21. The interest in guided
kayak tours was 83% of the sample with a mean WTP of $32.68.
Chi Square Test Results
Chi square tests were performed between tour interest and knoxresident and WTP and
knoxresident to assess the relationship between these variable combinations. The alpha level is
set to .01 for the small sample sizes.

1. There was an insignificant relationship between pontooninterest and knoxresident, X?(2,
n = 407) = 0.0036, p = 0.952.

2. There was an insignificant relationship between pontoonwtp and knoxresident, X?(2, n =
264) = 7.448, p = 0.384.

3. There is a significant relationship between kayakinterest and knoxresident, X2(2, n = 407)
= 3.492, p = 0.062. Visitors were more likely to choose a kayak tour compared to Knox
residents.

4. There is a significant relationship between kayakwtp and knoxresident, X2(2, n = 336) =
37.317, p = 0.000. Visitors were more likely to pay more for a kayak tour compared to

Knox residents.
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Logit Model Results

The results of the logit models describing the interest in both pontoon boat tour and kayak tour
are shown on Table 3. Marginal effects were applied to significant coefficients to give magnitude
to the change in likelihood for those variables. Three alpha levels were applied. Several variables
listed in Table 1 are not listed in any results due to using AIC to determine the best fit. Also,
business and tva variables are collinear, therefore were omitted from their respectful regressions
during the AIC fittings. However, since one model uses one and the other uses the other, dashed
lines are used for their omissions.

Both models show age mean as a significant variable at the .01 alpha level but have a marginal
effect of less than 1%. Therefore, even though age is a significant variable, the likelihood of
change is tiny. For every jump in age group, participants were 0.6% more likely to be interested
in a pontoon boat tour, and .9% less likely for a kayak tour.

In addition, gender had significance to both models, but not equal in level of significance or
sign. In the pontoon boat tours, men were 12% less likely to choose a pontoon boat tour. Men
were still significant in the kayak tours but at a lesser effect on interest. Men were 6.3% more
likely to choose a kayak tour. Similarly, families with children under 12 years of age (kidslt12)
showed a similar pattern as men. Both models have this variable as being significant, but at
different significant levels. Families with small children were 12% more likely to choose a
pontoon boat tour. In contrast, these families were 7% less likely to be interested in a kayak tour.

The Civil War educational topic had a positive relationship with both tour types and were
significant. Compared to those uninterested in this topic, those who showed interest were 11%

more likely to be interested in a pontoon boat tour and 6.5% in a kayak tour. In the pontoon boat
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Table 2. Marginal Effects on Pontoon Boat and Kayak Tour Interest Logit Models (n=407)

Pontoon Boat

Variable Tour Interest Marginal ~ Kayak Tour Interest Marginal
Coefficient Effects Coefficient Effects

Intercept -1.09* 3.31%**
(.606) (.938)

pioneer -.599** -.122 216
(.296) (.414)

civil 517* 106 .693* .065
(.267) (.413)

tva 429 e
(.273)

business ~ seememmeeem e -.172

(.355)

worldfair -.018 1.08*
(.326) (.594)

animal .256 1.42%** 134
(.375) (.527)

conserve 077 -.105
(.249) (.366)

age 031*** .006 -.100*** -.009
(.008) (.015)

income .000 .024*** .002
(.007) (.012)

higheduc 201 .785* 074
(.285) (.426)

knoxresident 313 -1.20%** -112
(.257) (.376)

male -.586*** -.120 .669* .063
(.225) (.347)

kidslt12 H597** 122 - 741* -.070
(.269) (.938)

o 40.67 112.33

N 403 403

Log Likelihood  -239.93 -123.52

Pseudo R Square .078 3126

#kk *% and * indicate p <0.01, p <0.05, and p < 0.10, respectively
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model, there was a significant but negative relationship with pioneer history. Those who showed
interest in pioneer history were 12% less likely to be interested in a pontoon tour.

The kayak tour had more significant variables than its pontoon boat counterpart. Knox County
residency had a significant and negative relationship with kayak tour interest. Knox County
residents were 11% less likely to be interested in a kayak tour. Animal educational topics were
significant and positive. Compared to those who were uninterested, participants interested in
animals were 13% more likely to be interested in a kayak tour. Income also had a significant p-
value and a positive relationship with kayak tour interest. Higher education is also significant.
Those with completed tertiary education were 7.5% more likely to be interested in a kayak tour.
There was no unacceptable level of collinearity between the income mean and higher education
variables (compared using Pearson and VIF for precaution).

The marginal effect describes the impact the independent variable has over dependent variable.
For the pontoon boat interest, the greatest marginal effects were focused on gender, families with
young children, and the pioneer educational topic. Age mean was at the greatest significance
level but had little effect. Likewise, residency and animal educational topics had the greatest
effects on kayak tour interest. Income mean was significant at the 0.01 level, but its marginal
effect is negligible.

Tobit Model Results

The use of the tobit model is necessary given not all of the 407 responses selected interest in
one or both tours. In the pontoon boat tour data, 35% of participants recorded a $0 WTP by not
answering. In the kayak tour data, 17% of participants recorded a $0 WTP. Similar to the logit

model, AIC was the method in determining the variables for the model. Also, variables regarding
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participants’ experience kayaking were involved. Due to the extreme difference in response
numbers — 336 responses versus 403 responses — they could not be utilized in the logit models.

These two tobit models were exhibited together in Table 3. The mean WTP price for pontoon
boat tours is $25.21, and the mean WTP for kayak tours is $32.68. With the Tobit model, it can
be suggested what variables would positively or negatively impact the mean price.

Income was a significant variable, had a positive relationship with both kayak and pontoon
boat WTP. In the kayak WTP, residency, families with children less than 12, and low confidence
were also significant variables at the .01 level and had large marginal effects. Knox residents
would pay $3.85 less for a kayak tour. Families with small children also paid $2.62 less.
However, those with high confidence in kayaking would pay $2.32 more for a kayak tour.

Pontoon boat WTP had more significant variables, but small marginal effect on money spent.
Of the variables showing significance — most at the 0.1 level — the educational tour topics had the
greatest marginal effect. Compared to those uninterested in these topics, those who were
interested in animals would pay $3.10 less for a pontoon tour. In addition, those interested in
learning about the 1982 Worlds’ Fair would pay $2.54 more, and those interested in the TVA

would pay $2.06 less.
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Table 3. Marginal Effects on Pontoon Boat and Kayak Tour WTP Truncated Tobit Models.
(Pontoon Boat n =264; Kayak n = 336)

Pontoon Boat

Variable Tour WTP Marginal Kayak Tour Marginal
Coefficient Effects WTP Coefficient Effects
pioneer -1.99 -1.14
(1.50) (1.20)
civil 2.29* 1.93 1.69
(1.35) (1.05)
tva -2.44* 206 0 -
(1.39)
business ~ —--mm-ee-- 1.62
(.987)
worldfair 3.00* 2.54 1.67
(1.46) (1.35)
animal -3.67* -3.10 -1.08
(.2.00) (1.58)
conserve -.713 -.586
(1.19) (.966)
age 077* .065 --.031
(.042) (.035)
income 141%** 119 076*** .070
(.032) (.026)
higheduc 129 1.53
(1.29) (1.07)
knoxresident -.884 -4,18*** -3.85
(1.21) (1.02)
male 2.14* 1.81 501
(1.12) (.887)
kidslt12 -1.64 -2.85%** -2.62
(1.24) (.989)
Lowconfidence = ---------- 2.52%** 2.32
(.890)
o 58.33 82.11
N 261 336
Log Likelihood -817.95 -1082.85
Pseudo R .034 .037
Square

XK and * indicate p < 0.01, p <0.05, and p <0.10, respectively
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Chapter 5: Discussions
Outcomes

The logit and tobit models and the chi square tests paint a picture of who would use these
guided services. With the help of marginal effects, potential tour services can slim down the
variables to those that are not only significant but have the most impact on tour success. It is not
meant to be a perfect prediction, but a tool to assist in planning tours. Outcomes were affected by
both demographics and educational tour topics.

With pontoon boats as an interest example, a tour service may want to consider a Civil War
history tour geared towards families or maybe those with limited knowledge of that time period.
This could generate a 10-person pontoon boat tour through the downtown area that discusses the
general history of Civil War Knoxville. Does that mean only families with young children or
Civil War enthusiasts will be the only attendees? Would the war be the only thing the guide talks
about? No. Anyone would be welcome to take a pontoon boat tour, and it’s reasonable to expect
the guide to talk about many things. However, based on the predictions of the logit model on
pontoon boat interest, among several tours offered, this may be a popular choice.

The tobit models describe WTP. Using marginal effects, expectations for price can be set. For
example, the average price for a kayak tour is $32.68. The kayak tobit model suggests that Knox
County residents would pay $3.85 less than their visitor counterparts. Parents with young
children would pay $2.62 less. Those with high confidence to kayak — does not mean they know
how to kayak —would pay $2.32 more. Once more, this does not mean every potential buyer who
fits into one of these categories would not pay that price.

The models and chi square tests support the hypothesis that demand will be higher among

visitors than Knox County residents. However, it only applies to the kayak tours. There is more
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indifference towards the pontoon boat tour. Klocek (2004) and Loomis (1996) suspected that
some projects get positive results because what they are surveying is nationally familiar.
Kayaking has become one of the most popular recreational sports taken up (Outdoor Foundation
2021). It is an Olympic sport, and kayaks are sold in most sport equipment stores. Not everyone
can afford a kayak, but many people are at least familiar with the term. Pontoon boating may not
be as universal in recreational talk as kayaking. Pontoon boat industries are not as widespread
across the United States. Prior to this study, information regarding pontoon boat rentals was
gathered. It only occurred around large water bodies. The cost and physical constraints alienate
pontoon boats from being familiar objects. Families can own them, but that does not make them
open to the public to experience without invitation. Had a different, more universal motored
vessel been chosen, the results might have been different.

The most peculiar finding was from the educational topics for the tours. The original intent was
simple — to find out what participants would be most interested in. The outcome asked more
questions than it answered. The topics were split into three groups — histories, industries, and
natural attributes. The question was asked to select the topic(s) that the participant was interested
in. None to all could be selected. An unusual pattern emerged during the multicollinearity
checks. Native American history, Pioneer and Revolutionary history, and Civil War history were
all offered. The checks showed that most who selected Native American history chose Pioneer
history and did not select Civil War history. It was true vice versa with Civil War history being
the only selected. This same pattern appeared in the other categories. The natural category had a
strong correlation between TN River Geology and Conservation, but not Animals and Plants. It

is safe to note that Animals and Plants had a 90% selection rate and was the most selected of all
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topics. It did not have the reverse effect that history had. The industry category had correlation
between TVA and TN River Industries, but not 1982 World’s Fair.

Why this phenomenon occurred is not clear. The original questions were open-ended, but it is
possible that participants still felt they needed to choose. In the final logit and tobit models, one
topic in each pair that led to a lower AIC was discarded. The Civil war was in every model
produced, and despite having the lowest percentage of interest (55%), the models showed that it
was a significant variable.

Survey Design Constraints

The logit and tobit models of this study fulfilled their purpose of giving a description of who is
interested in the guided tours and WTP. Unfortunately, very little of the survey allowed for
personal or financial reasons for participants’ choices. In retrospect, more focus was needed on
the refusals and comments. Participants giving a “not interested” response were given a zero in
the binary Yes/No coding for STATA. Due to the positive nature of CVM, the zero still counts
as a positive response. For the purpose of logit and tobit, this was all that was needed. The
questions about why they chose their decision were never addressed, therefore critical

information for future business ventures is absent.
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Chapter 6: Conclusions

The idea projected to the public about ecotourism is that it is fun. It is fun to go out into nature.
Ecotourist companies know this. Any brochure for an activity pictures people having fun.
However, there are underlying ulterior motives to ecotourism, and those are education and
business. The more people who partake in ecotourism and urban ecotourism, the more likely they
will be to support endeavors to protect them or visit the site again. It also promotes the popularity
of a business that conducts ecotourism, which in turn may protect the wild place of interest. This
cycle of business and conservation involves long term goals and models such as the ones of this
research to create profitable experiences.

The general public, as consumers, do not immediately think about the long-term goals. They
weigh potential experiences with their other immediate needs. They think of the impact on them
now, not whether or not a park will still be open in ten years. When offered a river tour survey,
many potential participants questions were not what rare plants | will see, but how much is it?
Can | bring my kids? How long is the ride? They wanted to know these things before even
considering the survey. They weigh in their decision if they think the experience is worth all of
those questions. It is a personal battle of supply and demand. It’s only after their immediate
needs are satisfied do consumers consider the education aspect.

This survey conducted in Knoxville was meant to probe a sample of people about their
thoughts on guided river tours by kayak and pontoon boats. Knoxville is in a good place to start
such ventures after its success with greenways and paved belts. The research was a means of
indirectly calculating how much the population valued learning about the Tennessee River

environment and its surroundings. There is a lot of promise towards kayak tours on the river.
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A survey is a great way to see decision making in action. A survey seems mundane, but the
weight it carries in a project is incredible. Not asking the right questions or wording a question
incorrectly can distort the message or result the surveyor wants. It is also imperative to ask not
just the what, but the why. Without knowing why, it may be hard to understand the participant’s
choices. The survey of this research had a lot of “right” questions, but it also missed some
critical ones for why. That does not mean it is a failure or inconclusive, but it could be the other
aspects of demand can be expounded upon in the future to explain more on consumer taste and

expectations.
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Appendices

Appendix A

Interest and Willingness to Pay for Educational and Recreational Tours
On the Tennessee River by Pontoon Boat and Kayak

Thank you for participating in this survey!

We are exploring the opportunity to have educational and recreational tours that center on the
Tennessee River in Knoxville. These tours would be led by an experienced interpretive guide
who will provide facts and stories about the Tennessee River as well as assuring the tours run
smoothly and safely.

1. Are you interested in any of this historical topics for a tour? Select all that apply.
Native American History

Pioneer & Revolutionary History
Civil War History

1a. Are you interested in any of this modern topics for a tour? Select all that apply.
Floods, Dams, and the Tennessee Valley Authority

River Transportation and its Industries

The 1982 World’s Fair

1b. Are you interested in any of this natural topics for a tour? Select all that apply.
Animals & Plants of the Tennessee River

River Geology
Endangered Species and Conservation
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Next, we would like to ask you about your interest in the tours we are planning.
The first one isa GUIDED PONTOON BOAT TOUR.

This 2-hour, round-trip tour would start in downtown Knoxville and travel to where the French
Broad and Holston Rivers join to form the Tennessee River.

2. How interested are you in doing a guided pontoon boat tour?
Would you say you are . . .?
____Notat all interested (Go to Q3)

____Somewhat interested
___Very interested

2a. This educational and recreational pontoon boat tour includes transportation to and from the
marina, a life vest for each participant, and an experienced interpretive guide.

The most | would be willing to pay per person for this guided pontoon boat tour is:

%15 _$40
~$20  __$45
—$25 —$50
—$30 —$55
_ $35 _ $55+

Spending more on these tours would mean you have less money in your household budget to pay for other
goods and services.

2b. Looking ahead, how many people, including yourself, would likely be in your party for this
pontoon boat tour?

37



Now we would like to ask you about GUIDED KAYAKING tours.

This 2-hour, round trip tour would start where the French Broad and Holston Rivers join to form
the Tennessee River and end near Downtown Knoxville.

3. How interested would you be in doing a guided kayak tour?
Would you say you are . . .?
___Notat all interested (Go to Q4)
____Somewhat interested
___Very interested
3a. This kayak tour includes a kayak, paddle, life vest and safety equipment, and
an experienced interpretative guide. There will be a basic kayak safety lesson prior to this tour.

The tour also includes transportation to and from the marina.

The most | would be willing to pay per person for this guided kayak tour is:

_$20 _ $45
_$25 %50
_ %30 _$55
_ $35 _ $60
_ %40 __ %60+

Spending more on these tours would mean you have less money in your household budget to pay for other
goods and services.

3b. Looking ahead, how many people, including yourself, would be in your party for this
kayaking tour?

3c. Have you ever been kayaking?
___Yes
___No (goto Q3e)

3d. Do you have confidence while kayaking?
None to very little. I will need help.
Somewhat confident.
Very confident.

3e. Do you own your own kayak?

__Yes
__No
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Socio-Demographic Information

These last questions will help us understand who might use the tours. The survey is
anonymous. We do not ask for your name or any other identifying information.

4. What is your zip code?

5. What is your gender?

6. What is your age?

1825
2635
36-45
4655
5665
65+

7. What is your highest level of education?

___Less than a high school diploma or GED
__High school diploma or GED

____Some college or technical school
____Undergraduate degree

____ Graduate or professional degree

8. What was your household income for 2021?

___Under $15,000
___$15,000 - $24,999
~$25,000 - $34,999
__$35,000 - $49,999
~$50,000 - $74,999
___$75,000 - $99,999
___$100,000 - $149,999
___$150,000 - $199,999
____$200,000 or more

9. Please describe any concerns, comments, or suggestions you have about the tours or this
survey.

39



Thank you for participating in our study!
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Appendix B

Chi Square Test STATA Output

1. Pontoon Interest vs Residency

. tab pontooninterest knox, col chi2

S S — +

| Key |

oo eeeeees |

| frequency |

| column percentage |
R — +

pontoonint | knox

erest | 0 1| Total
___________ VS Sy,

0] 95 46| 141
| 3455 34.85| 34.64
___________ S SO
1] 180 86| 266
| 6545 65.15| 65.36
___________ S SO
Total| 275  132| 407
| 100.00 100.00| 100.00

Pearson chi2(1) = 0.0036 Pr=0.952
. tab kayakinterest knox, col chi2
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2. Kayak Interest vs Residency

RS +
| Key |
e |
| frequency |
| column percentage |
RS +
kayakinter | knox
est | 0 1| Total
___________ S SO,

0] 40 29 | 69
| 1455 21.97| 16.95
___________ VS Sy,
1] 235 103| 338
| 85.45 78.03| 83.05
___________ S SO,
Total| 275 132| 407
| 100.00 100.00| 100.00

Pearson chi2(1) = 3.4917 Pr=0.062
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3. Pontoon WTP vs Residency

. tab pontoonwtp knox, col chi2

| frequency |
| column percentage |

| knox
pontoonwitp | 0 1| Total

15| 25 17| 42
| 1404 19.77| 1591
___________ S SO
20 49 29| 78
| 2753 33.72| 2955
___________ S SO
25| 39 21| 60
| 2191 24.42| 2273

Total| 178 86| 264
| 100.00 100.00| 100.00

Pearson chi2(7) = 7.4483 Pr=0.384
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4. Kayak WTP vs Residency

. tab kayakwtp knox, col chi2

| frequency |
| column percentage |

| knox
kayakwtp | 0 1| Total

20| 10 24| 34
| 427 2353| 10.12
___________ S SO
25| 39 25| 64
| 16.67 2451| 19.05
___________ S SO
30| 58 21| 79
| 2479 2059| 2351
___________ S SO
35| 45 13| 58
| 1923 12.75| 17.26
___________ S SO
40| 48 12| 60
| 2051 11.76| 17.86
___________ I SO
45| 26 5/ 31
| 1111  4.90| 9.23
___________ S SO
50| 7 2] 9
| 299 196 268
___________ S S
55 1 o] 1
| 043 000| 0.30
___________ S SO
Total| 234  102| 336
| 100.00 100.00| 100.00

Pearson chi2(7) = 37.3174 Pr=0.000
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TOBIT Test STATA Output
1.TOBIT Pontoon WTP with Truncation and Marginal Effects

. tobit pontoonwtp pioneer civil tva worldfair animal conserve agemean income hi
> gheduc knoxresident male kidslt12, 11(15) ul(60)

Refining starting values:

Grid node 0: Log likelihood = -823.83237
Fitting full model:

Iteration 0: Log likelihood = -823.83237
Iteration 1: Log likelihood = -818.09462
Iteration 2: Log likelihood = -817.95173

Iteration 3: Log likelihood = -817.95163
Iteration 4: Log likelihood = -817.95163

Tobit regression Number of obs = 261
Uncensored = 219
Limits: Lower =15 Left-censored = 42
Upper = 60 Right-censored= 0
LR chi2(12) = 58.33
Prob >chi2  =0.0000
Log likelihood = -817.95163 Pseudo R2 =0.0344
pontoonwtp | Coefficient Std. err t P>|t] [95% conf. interval]
______________ +________________________________________________________________
pioneer | -1.998599  1.5089321 -1.32  0.187 -4.971263 .9740653
civil | 2.292364 1.354261 1.69 0.092 -.3749035 4.959632
tva | -2.438512 1.393727 -1.75 ©0.081 -5.18351 .3064852
worldfair | 3.800815 1.457201 2.86 0.041 .1308044 5.870825
animal | -3.666201 2.00166 -1.83 0.068 -7.608543 .2761419
conserve | -.7125272 1.185687 -9.60 ©0.548 -3.047781 1.622727
agemean | .8771066  .0416744 1.85 ©0.865 -.0049727 .1591858
income |  .1485675  .0324432 4.33 0.000 .0766694 .2044656
higheduc | .1287279 1.29468 e.1e ©0.921 -2.421193 2.678649
knoxresident | -.883846 1.213106 -0.73  0.467 -3.273103 1.505411
male | 2.14212 1.11437 1.92 0.056 -.0526725 4.336912
kidslt12 | -1.643922 1.239876 -1.33  0.186 -4.085902 .7980588
_cons | 17.4872  3.144408 5.56 ©.000 11.29417 23.68023
______________ +________________________________________________________________
var(e.pont~tp)| 69.27383 6.871061 56.98082 84.21892
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TOBIT PONTOON WTP WITH ME AND TRUNKATION

.. margins, dydx(*) predict (ystar(15,60))

Average marginal effects
Model VCE: OIM

Number of obs = 261

Expression: E(pontoonwtp*|15<pontoonwtp<60), predict(ystar(15,60))
dy/dx wrt: pioneer civil tva worldfair animal conserve agemean income

higheduc knoxresident male kidslt12

Delta-method
dy/dx  std. err.

|

|

_____________ +
pioneer | -1.689035 1.273625
civil | 1.937299 1.141688
tva | -2.060811 1.175029
worldfair | 2.5360818 1.227568
animal | -3.098342 1.687148
conserve | -.6021638 1.801795
agemean | .0651635 .©358879
income | .118795 .0270382
higheduc | .1087892  1.094883
knoxresident | -.746947 1.024678
male | 1.810327 .93984@3
kidsltl2 | -1.389294 1.046946

-4.185295
-.3003685
-4.363825
.13e8299
-6.405091
-2.565647
-.8e36075
.065801
-2.835575
-2.75528
-.8317265
-3.441271

.8072245
4.174967

.242203
4.942006
. 2084065
1.361319
.1339345
.1717889
2.253153
1.261386
3.65238
.6626825
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2. TOBIT KAYAK WTP WITH ME AND TRUNKATION

. tobit kayakwtp pioneer civil business worldfair animal conserve agemean income
> higheduc knoxresident male kidslt12 highconfidence, 11(20) ul(65)

Refining starting values:

Grid node 0: Log likelihood = -1086.2361
Fitting full model:

Iteration O: Log likelihood = -1086.2361
Iteration 1: Log likelihood = -1082.8866

Iteration 2: Log likelihood = -1082.8538
Iteration 3: Log likelihood = -1082.8538

Tobit regression Number of obs = 336
Uncensored = 302
Limits: Lower = 20 Left-censored = 34
Upper = 65 Right-censored= 0
LR chi2(13) = 82.11
Prob >chi2  =0.0000
Log likelihood = -1082.8538 Pseudo R2 =0.0365
kayakwtp | Coefficient Std. err t P>|t] [95% conf. interval]
______________ +________________________________________________________________
pioneer | -1.136484 1.195532 -8.95 ©.343 -3.488497 1.21553
civil | 1.690774 1.850952 1.61 ©.109 -.3768016 3.75835
business | 1.617994  .9865179 1.64 ©.102 -.3228179 3.558806
worldfair | 1.674478 1.350363 1.24 ©.216 -.9821402 4.331096
animal | -1.97808 1.575768 -8.68 ©.494 -4.178144 2.021984
conserve | -.5855765 .9659203 -8.61 ©.545 -2.485866 1.314713
agemean | -.030786  .0351468 -0.88 ©.382 -.0999315 .0©383595
income | .@755575  .©256576 2.94 ©.e003 .0250805 .1260345
higheduc | 1.532321 1.871467 1.43 0.154 -.5756133 3.640256
knoxresident | -4.183552 1.816071 -4.12 ©.000 -6.182506  -2.184598
male | .5006358 .88703 8.56 ©.573 -1.24445 2.245722
kidslt12 | -2.845566  .9886123 -2.88 ©.004 -4.790498  -.9006333
lowconfide~e |  2.525315  .8895299 2.84 ©.e005 .7753111 4.275319
_cons | 28.847e8  2.400609 12.82 ©.000 24.12428 33.56988
______________ +________________________________________________________________
var(e.kaya~tp)| 59.29131 4.950668 50.30958 69.87655
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. margins, dydx(*) predict (ystar(20,65))

Average marginal effects Number of obs = 336
Model VCE: OIM

Expression: E(kayakwtp*|20<kayakwtp<65), predict(ystar(20,65))
dy/dx wrt: pioneer civil business worldfair animal conserve agemean income
higheduc knoxresident male kidslt12 highconfidence

Delta-method

|
| dy/dx std. err. z P>|z]| [95% conf. interval]
______________ +________________________________________________________________
pioneer | -1.045697 1.099575 -9.95 ©.342 -3.200824 1.109431
civil | 1.555708 . 9659077 1.61 e.1e7 -.3374358 3.448853
business | 1.488742 .9063806 1.64 0.1ee -.2877312 3.265215
worldfair | 1.54e714 1.2414e4 1.24 e.215 -.8923938 3.973822
animal | -.9919586 1.449689 -0.68 ©.494 -3.833297 1.84938
conserve | -.5387983 .8885298 -0.61 ©.544 -2.280285 1.202688
agemean | -.0283267 .8323352 -9.88 ©.381 -.8917025 .8350492
income | .8695217 .8235389 2.95 e.ee3 .8233862 .1156571
higheduc | 1.409913 .9843674 1.43 ©.152 -.5194114 3.339238
knoxresident | -3.849353 .9236824 -4.17 ©.000 -5.659738 -2.038969
male | .460643 .8160629 0.56 ©.572 -1.138811 2.860097
kidslt12 | -2.61825 .906124 -2.89 ©.004 -4.394221 -.8422801
lowconfide~e | 2.323583 .8149834 2.85 ©.004 .7262446 3.920921

48



LOGIT Test STATA Output
1. LOGIT Pontoon Boat Interest

. logit pontooninterest pioneer civil tva worldfair animal conserve agemean incomemean
higheduc kn
> oxresident male kidslt12

Iteration O: log likelihood = -260.26498
Iteration 1: log likelihood = -240.15592
Iteration 2; log likelihood = -239.92778
Iteration 3: log likelihood = -239.92758
Iteration 4: log likelihood = -239.92758

Logistic regression Number of obs = 403
LR chi2(12) = 40.67
Prob > chi2 =0.0001

Log likelihood = -239.92758 Pseudo R2 =0.0781
pontooninte~t | Coefficient Std. err z P>|z] [95% conf. interval]
______________ +________________________________________________________________
pioneer | -.5986736  .2958763 -2.02 ©0.043 -1.17858 -.0187668
civil |  .5166246 .267388 1.93 @.e53 -.0074462 1.040695
tva |  .4290795  .2732015 1.57 ©.116 -.1063856 .9645447
worldfair | -.0182708  .3259341 -9.86  ©.955 -.6570899 .6205482
animal | .256875  .3748744 ©.68 ©.495 -.4786652 .9908153
conserve |  .0771208 .248711 .31 ©.756 -.4103438 .5645853
agemean | .0305635 .0083196 3.67 ©.000 .0142573 .0468696
income | .0000836  .0069416 .01 ©.99%0 -.0135216 .0136888
higheduc | .2013913 .2849295 0.71 0.480 -.3570603 .759843
knoxresident |  .3131221  .2571672 1.22 @.223 -.1909162 .8171605
male | -.5856376  .2247978 -2.61 ©.009 -1.026233  -.1450421
kidslt12 |  .5971319 .2687708 2.22  0.026 .0703507 1.123913
_cons | -1.885958  .6062536 -1.79 ©0.073 -2.274193 .102277
. margins, dydx(*)
Average marginal effects Number of obs = 403

Model VCE: OIM
Expression: Pr(pontooninterest), predict()

dy/dx wrt: pioneer civil tva worldfair animal conserve agemean incomemean higheduc knoxresident
male kidslt12
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pioneer
civil

tva
worldfair
animal
conserve
agemean
income
higheduc
knoxresident
male
kidslt12

Delta-method
std. err.

-.1222672
.1e551e3
.087631
-.0e37315
.0522982
.01575e4
.006242
.eeeel71l
.e4113e2
.063949
-.1196049
.1219523

.0593426
.0537426
.0551971
.0665652
.0764003
.0507718
.0015954
.0014177
.0588552
.0521913
.0445479
.0536716

.2385766
.0001768
.0205534
.1341969
.0974436
.08376@5

.ee3115
.0827615
.0726559
.0383441
.2069171
.0167579

-.8059577
.21e8439
.1958153

.126734
.20204e1
.1152613

.009369
.0827957
.1549163

.166242

-.08322926
.2271468
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2. LOGIT Kayak Interest

. logit kayakinterest pioneer civil business worldfair animal conserve agemean incomemean higheduc

> knoxresident male kidslt12

Iteration O:
Iteration 1:
Iteration 2;
Iteration 3:
Iteration 4:
Iteration 5:

Logistic regression

Log likelihood = -123.52056

log likelihood = -179.68627
log likelihood = -132.92519
log likelihood = -123.81543
log likelihood = -123.5208
log likelihood = -123.52056
log likelihood = -123.52056

Number of obs =

403

LR chi2(12) =112.33

pioneer
civil
business
worldfair
animal
conserve
agemean
income
higheduc
knoxresident
male
kidslt12

.5952767
.1167762
.8689014
.e812621
.3932751
.82331%4
.1295375
.0002652
.0502999
1.932965
.011%476
1.614778

1.026489
1.501625
.5243848
2.245647
2.4604081
.6132774
-.8711795
.0482074
1l.620512
-.4580857
1.349983
.1321342

Prob > chi2 =0.0000

Pseudo R2 =0.3126
| Coefficient Std. err z P>|z]
+ ________________________________________________________________
| .2156062 .4137234 8.52 9.602
| .6924244 .4128651 1.68 9.094
| -.1722583 .3554367 -9.48 9.628
| 1.882192 .5936182 1.82 9.068
| 1.426838 .5273378 2.71 0.007
| -.l1le58e21 .3664855 -9.29 0.774
| -.1ee3585 .0148875 -6.74 ©.000
| .0242363 .0122304 1.98 ©.048
| .7851061 .4262354 1.84 ©.065
| -1.195526 .3762517 -3.18 @.001
| .6690176 .3474376 1.93 9.654
| -.7413221 .4456492 -1.66 9.09%96
| 3.308852 .9382943 3.53 ©.000

1.469829

5.147875

. margins, dydx(*)

Average marginal effects
Model VCE: OIM

Expression: Pr(kayakinterest), predict()
dy/dx wrt: pioneer civil business worldfair animal conserve agemean incomemean higheduc

knoxresident male kidslt12

Number of obs = 403
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pioneer
civil
business
worldfair
animal
conserve
agemean
income
higheduc
knoxresident
male
kidslt12

Delta-method
std. err.

.0202629
.0650748
-.016189
.lel7e5e
.1340958
-.00987
-.8094318
.0022778
.0737851
-.1123568
.062875
-.8696703

.038838
.©383933
.03336€1
.©551559
.0481ees8
.034438e7
.ee11219
.0011346
.0394529
.©339666
.03217e1
.0415921

.0558582
.0101747
.0815737
-.006398
.0398199
.0773529
.0l163e7

.0eee54
.0835411

-.17893
.ee01773
.1511894

.096384

.1483243
.0491956
.2098093
.2283717
.0576129
.0972329
.ee45015
.1511114
.0457836
.1259273
.01184388
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