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1. Introduction 

The opportunity to view rare or exciting wildlife is a common goal of visitors to national parks. 

Grand Teton National Park (GTNP) is home to over one hundred diverse wildlife species. Among 

unique natural scenery, wildlife is one of the main drivers of tourism in the park. In 2023, Grand 

Teton National Park hosted 2.8 million recreation visits, with an average of 18,000 daily visitors 

during the summer season (National Park Service, 2023). In 2022, the most recent year with 

available data, 87% of park visitors reported personal participation in wildlife viewing. Within the 

surveyed population, wildlife viewing was the second highest activity, following viewing scenery, 

that visitors reported participating in (Otak, Inc. et al., 2023). Additionally, the majority (52%) of 

respondents reported that viewing wildlife or natural scenery was their most important reason for 

visiting the park.  

In a 2021 survey conducted by NPS that specifically surveyed visitors in the Colter Bay 

area of Grand Teton National Park, wildlife viewing ranked third as the most important reason for 

visiting the area (reported by 48% of respondents, following spending time in nature (63%) and 

spending time with family (59%)), and was participated in by over half of visitors (Newton et al., 

2021). In 2022, visitors spent an estimated $597 million while visiting Grand Teton National Park, 

including an estimated $48 million on recreation activities including wildlife recreation (guided 

tours, etc.) (National Park Service, 2023; Flyr & Koontz, 2024). More broadly, wildlife watching 

represents a substantial component of outdoor recreation in the United States, with the US 

Department of the Interior estimating that total trip-related expenditures for wildlife watching 

reached $42 billion in 2022 (U.S. Department of the Interior & U.S. Fish and Wildlife Service, 

2023). Further, within the national park system, wildlife viewing is a primary activity among 

visitors. 
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Within the market for wildlife tourism in national parks, there are complicated interactions 

between humans and wildlife. Wildlife can threaten or harm outdoor recreationists, and in turn 

recreationists often create dangerous situations for native wildlife. Further, habitat loss from 

anthropogenic climate change threatens the habitat and therefore the populations of wildlife even 

in the most protected natural areas. Importantly, the impacts of wildlife-human interactions as well 

as the impacts of climate change on wildlife vary widely by species. 

It is well established that people have variant preferences for different animal species, and 

that these preferences may affect species-specific conservation and research (Kellert, 1997). 

Within the biological literature, a frequent predictor of preference is how similar the species is to 

humans (Kellert, 1997; Batt, 2009). This logic is often applied to the subset of animals known as 

“charismatic megafauna” and related enthusiasm for animals within the subset. Charismatic 

megafaunas refer to large animals, often mammals, with widespread popular appeal. These types 

of animals are often used as icons by conservation groups and environmental activists, e.g., the 

“Smokey Bear” marketing campaign from the USDA Forest Service and the World Wildlife Fund’s 

panda bear icon. Considering the heterogeneity of recreation preferences and climate change 

impacts (Kellert, 1997; Pocewicz et al., 2014), we design a survey experiment to investigate the 

following research questions: How does demand for wildlife viewing in GTNP differ across a 

subset of popular species? How is demand for wildlife viewing impacted by quality changes, e.g., 

changes in the probability-of-viewing, specific wildlife species? 

We utilize the contingent valuation method (CVM) to value quality changes in wildlife 

viewing in GTNP. CVM provides a tool to understand how consumers react to hypothetical 

changes, typically in price or quality, especially when the changes in question are affecting public 

goods that some individuals will never experience firsthand. A wide range of CV surveys have 
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been used to understand how proposals or potential quality changes, or both, affect demand for 

environmental goods (Richer, 1995; R. B. Richardson & Loomis, 2004; Parsons et al., 2009; 

Poudyal et al., 2013). A significant application of CV within the environmental economics 

literature is the widespread application to wildlife recreation, and notably to recreational fishing. 

CV has been used to identify the importance of integrating biological and economic systems (Settle 

& Shogren, 2006), the economic loss associated with a decline in recreational fishing resultant 

from stream degradation (Jackson et al., 2012), the effect of demand shocks on regional 

employment and value added by wildlife-associated recreation expenditures (Hussain et al., 2012), 

the effect of demand shocks on gross state product (Zhang & Lee, 2007), and the welfare effect 

caused by the effect of temperature and precipitation changes on fishing days (Whitehead & 

Willard, 2017). Additionally, CV has been used to measure both the existence values of wildlife 

(Brookshire et al., 1983; Boyle & Bishop, 1987; Stevens et al., 1991, 1994; Loomis & Larson, 

1994; Christie et al., 2006; Lopes & Atallah, 2021) and the preservation values of wildlife 

(Richardson & Lewis, 2022). 

Additionally, CV has been used to examine how access conditions shape both use and 

nonuse values for wildlife. Within wildlife recreation, use values typically arise from consumptive 

activities such as hunting and fishing, while nonuse values may refer to the benefit people derive 

simply from knowing that a wildlife population exists, even if they never directly interact with it. 

Studies such as Kotchen & Reiling (2000), Chambers & Whitehead (2003), Jacobsen et al. (2012), 

De Wit et al. (2017), Estifanos et al. (2021), and Henríquez et al. (2024) demonstrate that 

motivations to pay depend on access conditions, species vulnerability, charisma, type of contact, 

and valuation method. While these studies primarily examine site access restrictions and 
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conservation-oriented population increases, our study complements the literature by considering 

viewing probability as a quality attribute of the wildlife viewing experience. 

Our research departs from the conservation-focused valuation literature by examining 

wildlife viewing from a recreation demand perspective, grounded in the recreation substitutability 

framework. This approach is motivated by previous research demonstrating that recreationists 

substitute activities based on both perceived similarity and activity-specific attributes. When 

activities possess unique, irreplaceable attributes, substitutability declines substantially (Hendee 

& Burdge, 1974; Vaske et al., 1983). Furthermore, activity-specific motivations and the importance 

of particular attributes reduce substitution willingness. For example, Ditton & Sutton (2004) 

showed that anglers motivated by sport-specific challenges were significantly less likely to 

substitute other activities for fishing. Similarly, Needham & Vaske (2013) demonstrated that casual 

hunters, as compared to veterans, are more likely to identify acceptable substitutes to big-game 

hunting.  

In the context of wildlife viewing, this activity-specific motivation may correspond to park 

visitors who prioritize viewing specific wildlife species during their trip. Indeed, visitor use studies 

often disaggregate wildlife viewing and bear-specific viewing as distinct visit purposes, suggesting 

that recreationists perceive meaningful differences across species (Otak, Inc. et al., 2023; 

Richardson et al., 2014). Within the Greater Yellowstone Ecosystem (GYE), which encompasses 

our study area, Byerly Flint et al. (2025) find that visitors most interested in viewing large 

carnivores, particularly grizzly bears, are willing to pay about 50% more to visit the parks than 

visitors interested in other species. 

Understanding species-specific recreation demand has critical policy implications for 

wildlife management and conservation policy. Many conservation initiatives – including predator 
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reintroduction, habitat restoration, and wildlife crossings – aim to increase viewing probabilities 

for rare or threatened species. If willingness to pay (WTP) and accept (WTA) disparities are large 

for charismatic megafauna (such as large carnivores), standard benefit-cost analyses that rely on 

WTP measures may underestimate both the welfare gains from successful conservation and the 

welfare losses from species declines. Moreover, if charismatic megafauna generate larger WTA-

WTP gaps than common species, policies that reduce viewing quality for rare species (e.g., road 

closures, viewing restrictions) may impose larger welfare costs than WTP-based estimates suggest, 

necessitating differential management strategies by species type. 

To address these policy questions, our experimental design examines two dimensions of 

viewing quality: first, we compare species appeal across wildlife groups (large carnivores versus 

common ungulates)1; second, we assess within-species quality substitutability by comparing 

valuations for tours with different viewing probabilities. In this way, our research differs from the 

existing literature by proposing quality changes for different subgroups of wildlife to investigate 

how demand varies over both the species and the quality of viewing. Because there is no standard 

way to quantify quality changes in wildlife habitats, especially one approach that may be applied 

across the habitats of several species of wildlife, a stated-preference CVM approach is appropriate 

to investigate our research questions. We use WTP and WTA as our welfare measures and 

emphasize the differences in WTP and WTA across our treatment groups.  

Central to our analysis is the comparison of WTP and WTA, which allows us to test 

theoretical predictions about recreation substitutability. Researchers have long been troubled by 

the finding that estimated willingness to accept is greater than willingness to pay in the CVM. 

Based on this WTA/WTP gap, researchers have split along two lines in their conclusions. Some 

dismiss contingent valuation based on the premise that the gap represents a violation of basic 
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economic theory and thus invalidates value elicitation surveys (Hausman, 2012). Hanemann 

(1991) notes that the difference between WTP and WTA hinges on the ratio of the income elasticity 

to the elasticity of substitution.  Hanemann goes on to argue that it is likely that the elasticity of 

substitution for unique goods, such as those often valued in contingent valuation surveys, is likely 

to be particularly small, thus increasing the expected difference between neoclassical 

compensating and equivalent variation. Shogren et al. (1994) use a series of market and nonmarket 

experiments to test Hanemann’s hypothesis and concludes that the increasing substitutability 

between goods may increase the difference between WTA and WTP. Our study provides another 

test of the substitution hypothesis by comparing WTA-WTP disparities across wildlife species that 

vary in their uniqueness and appeal. If charismatic megafauna are perceived as more unique or 

irreplaceable than common species, the substitution framework predicts larger WTA-WTP gaps 

for the charismatic species group.  

While the field of wildlife valuation is expansive, there is still limited information on how 

values differ across species and how changes in wildlife viewing quality affect the demand for 

wildlife recreation. Specifically, there is little research on how wildlife recreationists respond to 

exogenous changes in the probability of viewing wildlife. Of particular interest is how climate 

change impacts will alter migratory seasons, food supply, and populations of wildlife, which will 

affect the likelihood of viewing wildlife. Given that these and other changes will vary across 

wildlife, a more disaggregated estimate of wildlife viewing can assist conservation efforts and 

wildlife management. Our study contributes to this literature by being the first to use contingent 

valuation methods to directly measure how recreationists value changes in the probability of 

viewing specific wildlife species groups. This approach complements existing revealed preference 
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studies by quantifying WTP and WTA for incremental quality changes, information that is 

particularly valuable for evaluating management actions that would alter viewing probabilities. 

2. Methods 

CVM Theoretical Framework 

In theory, an environmental improvement is often worthwhile if the sum of benefits from the action 

exceeds the costs of the action. In order to determine the total benefits, one must obtain individual 

benefits. The benefit measurement for an individual is typically the net change in income that is 

equivalent to or compensates for a change in the quantity or quality of an environmental good. 

Respondents are assumed to answer contingent valuation questions based on the value they place 

on the policy or program that is being proposed. 

Using an online survey experiment, we investigate how WTP and WTA values change over 

a subset of popular wildlife species and quality changes that affect the visitor’s probability of 

viewing a specific species of wildlife. In practice, such quality changes may refer to park 

management decisions that exclude tourists from areas with high levels of wildlife traffic (such as 

construction projects that close down areas where wildlife frequent), increased park tourism 

(traffic) that drives wildlife into more isolated areas, and environmental effects that alter the 

behaviors of wildlife and make sightings more unpredictable. Because there are no agreed upon 

sighting probabilities for any of our species of interest in Grand Teton National Park, we cannot 

accurately identify such quality changes using park data. Instead, we use three probability-of-

viewing intervals to proxy as quality levels in order to understand how potential park visitors may 

react to quality changes in wildlife viewing. In order to isolate values for quality changes instead 

of wildlife recreation in general, we hypothetically endow all respondents with a wildlife tour.  

The CV question asks directly about the respondent’s WTP (WTA) for a positive (negative) 

quality change. The quality change is defined as a change in the probability of viewing a specific 
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subset of wildlife during the respondent’s tour. Following McConnell (1990) and Haab & 

McConnell (2002), the theoretical WTP for a positive quality change in our study is  

 𝑊𝑊𝑊𝑊𝑊𝑊 = 𝑚𝑚(𝒑𝒑,𝑾𝑾𝑾𝑾,𝑢𝑢) −𝑚𝑚(𝒑𝒑,𝑾𝑾𝑻𝑻∗,𝑢𝑢) when 𝑢𝑢 = 𝑣𝑣(𝒑𝒑,𝑾𝑾𝑾𝑾,𝑦𝑦). [1] 

The expenditure function, 𝑚𝑚(⋅), represents the minimum expenditure required to achieve a given 

utility level 𝑢𝑢, 𝒑𝒑 is the price vector for the wildlife tours, 𝑾𝑾𝑾𝑾 is the vector of wildlife tours, 𝑾𝑾𝑻𝑻∗ 

is the vector of improved tours (better sighting probability), 𝑦𝑦 is income and 𝑣𝑣(. ) is the indirect 

utility function. The expenditure function has the property that 𝑚𝑚(𝒑𝒑,𝑾𝑾𝑾𝑾,𝑢𝑢) > 𝑚𝑚(𝒑𝒑,𝑾𝑾𝑻𝑻∗,𝑢𝑢) 

when quality improves from 𝑾𝑾𝑾𝑾 to 𝑾𝑾𝑻𝑻∗, because the quality improvement itself provides utility. 

This implies that less expenditure is required to achieve the baseline utility level 𝑢𝑢 when tour 

quality is higher. Therefore, 𝑊𝑊𝑊𝑊𝑊𝑊 > 0 represents the maximum amount the respondent would be 

willing to pay for the quality improvement while remaining at their baseline utility level u. The 

WTP for a price change, 𝒑𝒑∗ < 𝒑𝒑, is defined analogously: 𝑊𝑊𝑊𝑊𝑊𝑊 = 𝑚𝑚(𝒑𝒑,𝑾𝑾𝑾𝑾,𝑢𝑢) −𝑚𝑚(𝒑𝒑∗,𝑾𝑾𝑾𝑾,𝑢𝑢). 

Many options exist to estimate WTP and WTA values. In our survey we implemented a 

dichotomous choice design, which required the use of a discrete choice model. Both parametric 

and non-parametric models were implemented. 

Survey Design and Distribution 

To investigate how quality changes in wildlife viewing could potentially affect recreation benefits, 

we estimate a contingent valuation model using data from an online CVM survey. Using 

hypothetical demand scenarios, we investigate how important the probability of viewing wildlife 

is, by using different probabilities of viewing as proxies for the quality of wildlife recreation. 

Additionally, we include two different wildlife treatments, which allows us to investigate how 

demand for wildlife recreation varies over both quality level and wildlife species. 
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Table 1 summarizes the experimental design. The survey consisted of eight treatments, 

each of which varied the wildlife group, quality level, and valuation question. The wildlife 

treatment variable defines which species are the subject of the respondent’s valuation question. 

There are two species groups used in this study, elk and moose (EM) and bears and wolves (BW). 

The species that were chosen represent some of the most popular species of interest in GTNP, 

represented frequently on GTNP’s social media pages and in news about the park, and are therefore 

more likely to be familiar to those respondents who express interest in wildlife viewing but have 

not actually visited GTNP. 

<<Table 1 about here>> 

The wildlife groupings were designed to reflect differences in viewing "value" and species 

appeal. Bears and wolves are considerably more reclusive than elk and moose, and previous 

research shows that sighting such rare species (especially grizzly bears) is associated with higher 

viewing satisfaction and recreation benefit when compared to sighting more common species 

(Skibins et al., 2012; Byerly Flint et al., 2025). While the potential thrill of viewing a reclusive 

species can be quite appealing to wildlife enthusiasts, our groupings purposefully capture 

meaningful differences in how reclusive the species are, creating relatively high and low value 

groups that allow us to compare results across this dimension. These groupings also correspond to 

actual wildlife tours in GTNP: some tours of the Jackson Hole Elk Refuge target elk and commonly 

include moose (with high likelihood), while other tours venture deeper into the park to target more 

reclusive megafauna, specifically bears and wolves.2 

Respondents were additionally assigned a quality level which provided the probability of 

viewing wildlife on the initial tour they were endowed with. We included three quality levels – 

low, medium, and high – which were all assigned a different probabilistic interval of viewing. 
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Specifically, a low quality tour was assigned a 10 − 20% chance of viewing wildlife, the medium 

quality tour was assigned a 40 − 50% chance of viewing wildlife, and the high quality tour was 

assigned a 70 − 80% chance of viewing wildlife. We selected probability-of-viewing intervals 

rather than specific probabilities to reflect the ambiguity inherent in the field – that is, a general 

likelihood is known but not the exact probability. This design maps to actual tours in Grand Teton 

National Park, in which people can book a tour that is more or less likely to view wildlife. The 

selected intervals provide credibility while offering salient differences in wildlife viewing options, 

following the approach of Bliemer & Rose (2024). We avoid using descriptive terms in the survey 

(such as "low," "medium," or "high") due to previous research showing that numerical forecasts 

better communicate outcome uncertainty than verbal descriptors (Windschitl & Wells, 1996; 

Nadav-Greenberg & Joslyn, 2009; Budescu et al., 2014).  

The CVM question included in the survey specifically asked respondents if they would be 

willing to pay (willing to accept) a random bid to change the quality of their wildlife tour. Half of 

the respondents were asked for their WTP to increase their tour quality, either from low to medium 

or medium to high, and the other half were asked for their WTA a quality decrement, either from 

high to medium or medium to low.3 Respondents were always strictly assigned to a wildlife group, 

i.e., an individual originally endowed with a low quality tour to see elk and moose would only be 

asked for their WTP to change to a medium quality tour to see elk and moose. Treatments also 

only included a one-step increase in quality, i.e., low to medium or medium to high. The generic 

wording of the CVM question is as follows: 

Suppose you are scheduled to take a wildlife tour of Grand Teton National Park, and you 
receive notification that you have an opportunity to switch to an alternative wildlife tour 
that is identical in every way except that it increases your chances of viewing (elk and 
moose/bears and wolves) in their natural habitat. 
Specifically: 
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o your scheduled tour provides a (low/medium/high) chance of viewing (elk and 
moose/bears and wolves) 

o the alternative tour provides a (high/medium/low) chance of viewing (elk and 
moose/bears and wolves) 

Would you be (willing to pay/willing to accept) $X to switch to the alternative tour that 
(increases/decreases) your chances of viewing (elk and moose/bears and wolves) from 
(low/medium/high) to (low/medium/high)? 

In the above text the probability intervals are referred to as low, medium, and high for brevity, but 

in the actual survey the respondents were given the numerical probability interval, i.e., 10 − 20%. 

The survey experiment was distributed via Prolific in July 2023. In total, 2,039 responses 

were collected and 38 were excluded due to failing an attention check, resulting in a final sample 

of 2,001 responses. Respondents were recruited from across the U.S. and were required only to 

reside in the U.S. and be at least eighteen years of age. Summary statistics for the sample are 

provided in the Appendix (Table A1). Generally, compared to 2020 Census and 2022 American 

Community Survey data, our sample is slightly younger, poorer, and more highly educated than 

the average U.S. citizen and poorer than actual park visitors (Otak, Inc. et al., 2023). However, the 

sample is sufficiently representative considering the key findings rely on relative estimates across 

the grouping of wildlife species and the quality of wildlife viewing. 

Our design consisted of eight treatments randomly assigned across respondents, defined by 

species group (elk/moose or bears/wolves), baseline probability level (10-20%, 40-50%, or 70-

80%), and elicitation format (WTP or WTA). Each treatment used four bid levels ($10, $25, $50, 

$100) determined from a pilot study (N=1,255 open-ended responses) and selected to span the 

10th to 75th percentile of the pilot WTP/WTA distribution ($15 to $200), ensuring adequate 

variation for parameter estimation while avoiding extreme values that might generate excessive 

protest responses. With approximately 250 respondents per treatment and balanced assignment of 

bid levels, the design provides adequate statistical power to estimate treatment-specific 

WTP/WTA.  
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3. Modeling and Results 

Logit Model 

Following Haab & McConnell (2002) and McConnell (1990), WTP and WTA can be equivalently 

measured by estimating the probability of yes responses in an expenditure function or random 

utility model framework (Hanemann, 1984). In the dichotomous choice scenario, respondent j’s 

utility is 

𝑢𝑢𝑖𝑖𝑖𝑖 = 𝑣𝑣𝑖𝑖(𝑝𝑝,𝑾𝑾𝑾𝑾,𝑦𝑦𝑗𝑗 , , 𝜖𝜖𝑖𝑖𝑖𝑖), 

where 𝑖𝑖 =  1 when the CVM program is implemented, 𝑖𝑖 =  0 when the CVM program is not 

implemented, 𝑦𝑦𝑗𝑗  is the respondent’s income, and 𝜖𝜖𝑖𝑖𝑖𝑖  is a component of unobservable preferences. 

From there, the basic logic is that respondent j will opt to pay for the CVM program when their 

indirect utility in state 𝑖𝑖 =  1 is greater than their indirect utility in state 𝑖𝑖 =  0, such that 

𝑣𝑣1(𝑦𝑦𝑗𝑗  −  𝑡𝑡𝑗𝑗 , 𝜖𝜖1𝑗𝑗)  >  𝑣𝑣0(𝑦𝑦𝑗𝑗 , 𝜖𝜖0𝑗𝑗), 

where 𝑡𝑡𝑗𝑗  is the offered bid the respondent must pay in order for the CVM program to prevail. 

From there, the probability that a respondent opts to accept the bid is 

𝑃𝑃𝑃𝑃(𝑦𝑦𝑦𝑦𝑠𝑠𝑗𝑗)  = 𝑃𝑃𝑃𝑃(𝑣𝑣1(𝑦𝑦𝑗𝑗  −  𝑡𝑡𝑗𝑗 , 𝜖𝜖1𝑗𝑗)  >  𝑣𝑣0(𝑦𝑦𝑗𝑗 , 𝜖𝜖0𝑗𝑗)). 

By specifying the utility function as additively separable in deterministic and stochastic 

preferences, 

𝑣𝑣𝑖𝑖(𝑦𝑦𝑗𝑗 , 𝜖𝜖𝑖𝑖𝑖𝑖)  =  𝑣𝑣𝑖𝑖(𝑦𝑦𝑗𝑗)  +  𝜖𝜖𝑖𝑖𝑖𝑖 , 

the probability of accepting bid 𝑡𝑡𝑗𝑗  can be re-written as 

𝑃𝑃𝑃𝑃(𝑦𝑦𝑦𝑦𝑠𝑠𝑗𝑗)  = 𝑃𝑃𝑃𝑃(𝑣𝑣1(𝑦𝑦𝑗𝑗  −  𝑡𝑡𝑗𝑗)  +  𝜖𝜖1𝑗𝑗)  >  𝑣𝑣0(𝑦𝑦𝑗𝑗)  +  𝜖𝜖0𝑗𝑗)). 

Assuming a linear utility function, 

𝑣𝑣𝑖𝑖𝑖𝑖�𝑦𝑦𝑗𝑗� = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖(𝑦𝑦𝑗𝑗), 

by
 g

ue
st

 o
n 

A
ug

us
t 1

0,
 2

02
6.

 C
op

yr
ig

ht
 2

02
6

D
ow

nl
oa

de
d 

fr
om

 



14 
 

where α can be parameterized to include respondent-specific characteristics and attributes of 

choice, the probability of responding yes is then  

𝑃𝑃𝑃𝑃(𝑦𝑦𝑦𝑦𝑠𝑠𝑗𝑗)  = 𝑃𝑃𝑃𝑃(𝜶𝜶 −  𝛽𝛽𝑡𝑡𝑗𝑗  +  𝜖𝜖𝑗𝑗  >  0). 

The linear utility model for WTP can then be defined as 

𝜶𝜶𝟏𝟏  +  𝛽𝛽(𝑦𝑦𝑗𝑗  −  𝑊𝑊𝑊𝑊𝑃𝑃𝑗𝑗)  +  𝜖𝜖𝑗𝑗1  =  𝜶𝜶𝟎𝟎  +  𝛽𝛽𝑦𝑦𝑗𝑗  +  𝜖𝜖𝑗𝑗0, 

where solving for WTP yields 

𝑊𝑊𝑊𝑊𝑃𝑃𝑗𝑗 = 𝜶𝜶
𝛽𝛽

+ 𝜖𝜖𝑗𝑗
𝛽𝛽

. 

The expectation of WTP is 

 𝐸𝐸𝜖𝜖�𝑊𝑊𝑊𝑊𝑃𝑃𝑗𝑗�𝜶𝜶,𝛽𝛽� = 𝜶𝜶
𝛽𝛽

, [2] 

and the median WTP, assuming ϵ is symmetric with mean zero, is 

 𝑀𝑀𝑑𝑑𝜖𝜖�𝑊𝑊𝑊𝑊𝑃𝑃𝑗𝑗�𝜶𝜶,𝛽𝛽� = 𝜶𝜶
𝛽𝛽

. [3] 

In the case of a linear utility function and a symmetric mean zero error, only the parameter ratio is 

needed to ascertain mean and median WTP. From Slutsky’s theorem on consistency, the logit 

maximum likelihood estimates for 𝛽𝛽∗ = �𝛼𝛼
𝜎𝜎

,−𝛽𝛽
𝜎𝜎
� are consistent. A consistent estimate of expected 

WTP can thus be found by substituting the parameter estimates into equation (3) 

 𝐸𝐸𝜖𝜖�𝑊𝑊𝑊𝑊𝑃𝑃𝑗𝑗�𝜶𝜶,𝛽𝛽� = 𝛼𝛼
𝛽𝛽

 . [4] 

The result for median WTP is the same. 

As an additional robustness check, mean WTP/WTA is calculated from the truncated 

logistic distribution following Hanemann (1984): 

 𝐸𝐸(𝑊𝑊𝑊𝑊𝑊𝑊)  =  𝑙𝑙𝑙𝑙(1 + 𝑒𝑒𝛼𝛼)/𝛽𝛽. [5] 
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Whitehead et al. (2025), in a meta-analysis, find that the WTP estimates from [4] and [5] may 

diverge significantly and the divergence is decreasing in data quality. In such cases, the WTP 

estimate from [4] is a lower bound and that from [5] is an upper bound. 

Kristrӧm and Turnbull Models 

One drawback of the logit model is that we assume the shape of the distribution function for WTP, 

which is not always realistic. Nonparametric models, such as the Kristrӧm and Turnbull, don’t 

make such an assumption, and instead only rely on information contained within the survey 

responses. As such, in the nonparametric approach the probability that a respondent accepts a bid 

is an unknown function of the bid itself. From Vittucci Marzetti (2019), the likelihood estimate of 

this function is then 

Pr�𝑦𝑦𝑦𝑦𝑠𝑠𝑖𝑖�𝑏𝑏𝑏𝑏𝑑𝑑𝑗𝑗�  = 𝑆̂𝑆�𝑏𝑏𝑏𝑏𝑑𝑑𝑗𝑗� =
𝑛𝑛𝑗𝑗
𝑁𝑁𝑗𝑗

, 

where 𝑛𝑛𝑗𝑗  is the total number of respondents that accepted 𝑏𝑏𝑏𝑏𝑏𝑏𝑗𝑗  and 𝑁𝑁𝑗𝑗  is the total number of 

respondents that were offered 𝑏𝑏𝑏𝑏𝑏𝑏𝑗𝑗. A survival function, i.e., the probability that an individual 

accepts a bid as it moves from j = 1 to j = J, is then obtained from the estimated probabilities, in 

this case using the Kristrӧm and Turnbull estimators.  

The Kristrӧm estimator assumes that the survival function is piece-wise linear between 

bids (Kriström, 1990). Mean WTP can be estimated as the area under the survival function using 

the Spearman-Kärber estimator of the mean (Church & Cobb, 1973; Boman et al., 1999), 

 𝐸𝐸(𝑊𝑊𝑊𝑊𝑊𝑊) = ∑ 1
2

(𝑡𝑡𝑗𝑗 + 𝑡𝑡𝑗𝑗+1)(𝑝𝑝𝑗𝑗+1 − 𝑝𝑝𝑗𝑗)𝑀𝑀
𝐽𝐽=0 ,  [6] 

where 𝑀𝑀 is the maximum bid and 𝑝𝑝𝑗𝑗 is the proportion of yes-responses to bid 𝑡𝑡𝑗𝑗. 
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  The Turnbull estimator assumes that the WTP lower bound can be obtained by estimating 

the probability that WTP falls between 𝑡𝑡𝑗𝑗  and 𝑡𝑡𝑗𝑗+1 (Richardson & Lewis, 2022). Haab & 

McConnell (2002) provide a consistent estimate of the Turnbull lower bound on expected WTP, 

 𝐸𝐸𝐿𝐿𝐿𝐿(𝑊𝑊𝑊𝑊𝑊𝑊) = ∑ 𝑡𝑡𝑗𝑗(𝐹𝐹𝑗𝑗+1 − 𝐹𝐹𝑗𝑗)𝑀𝑀
𝑗𝑗=0 = ∑ 𝑡𝑡𝑗𝑗 ⋅ 𝑓𝑓𝑗𝑗+1𝑀𝑀

𝑗𝑗=0 ,  [7] 

where 𝑀𝑀 is the maximum bid, 𝐹𝐹𝑗𝑗  is the cumulative proportion of no-responses to bid 𝑡𝑡𝑗𝑗, 𝐹𝐹0  =  0, 

such that no one declines a zero bid, 𝐹𝐹𝑗𝑗+1  =  1, such that everyone accepts a bid greater than max 

WTP, and 𝑓𝑓𝑗𝑗 = 𝐹𝐹𝑗𝑗+1 − 𝐹𝐹𝑗𝑗 is the estimated probability that true WTP falls between 𝑡𝑡𝑗𝑗 and 𝑡𝑡𝑗𝑗+1. 

Lewis et al. (2024), in a meta-analysis, find that the WTP estimates from [6] and [7] may diverge 

significantly and the divergence is decreasing in data quality. In such cases, the WTP estimate from 

[6] is an upper bound and that from [7] is a lower bound.  

Results 

Table 2 reports the frequency of survey responses to the CVM question results by bid amount. 

Consistent with a downward sloping demand curve, as the bid level increases, WTP yes (%) 

responses decline (𝜒𝜒2 = 109.34[3 𝑑𝑑𝑑𝑑]) and WTA yes (%) responses increase (𝜒𝜒2 =

44.91[3 𝑑𝑑𝑑𝑑]). This provides some confidence in the internal validity of the data. Appendix A 

presents logistic regression models examining demographic and attitudinal determinants of WTP 

and WTA responses. For the main valuation estimates reported here, we use models with bid 

price as the sole covariate. 

<<Table 2 about here>> 

Table 3 reports the coefficient estimates from these logistic regressions. Corresponding 

WTP and WTA treatments are estimated jointly. In the first column is the model that estimates elk 

and moose WTP to move from medium quality to high quality (Treatment 1) and WTA to move 

from high quality to medium quality (Treatment 3). In the second column is the model that 
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estimates elk and moose WTP to move from low quality to medium quality (Treatment 2) and 

WTA to move from medium quality to low quality (Treatment 3). In the third and fourth columns 

are the bears and wolves models. The third column is the model for WTP to move from medium 

quality to high quality (Treatment 5) and WTA to move from high quality to medium quality 

(Treatment 7). The fourth column is the model for WTP to move from low quality to medium 

quality (Treatment 6) and WTA to move from medium quality to low quality (Treatment 8). 

<<Table 3 about here>> 

The coefficient on bid price was statistically significant at the 5% level across all 

treatments. The bid price coefficient was negative in all of the four WTP treatments (across both 

wildlife groups and quality levels), indicating a downward sloping demand curve, and the bid price 

coefficient was positive in all four of the WTA treatments, indicating an upward sloping supply 

curve. 

Mean and median WTP and WTA for the linear and truncated models are calculated using 

equations [4] and [5] and reported in Table 4. Looking first at the linear model, we estimate that 

respondents in the elk and moose treatment are WTP $52 to increase their viewing probability from 

medium to high and $68 to increase their viewing probability from low to medium, and are WTA 

$44 to decrease their viewing probability from high to medium and $73 to decrease their viewing 

probability from medium to low. We estimate that respondents in the bears and wolves treatment 

are WTP $77 to increase their viewing probability from medium to high and $84 to increase their 

viewing probability from low to medium, and WTA $32 to decrease their viewing probability from 

high to medium and $84 to decrease their viewing probability from medium to low.4 

<<Table 4 about here>> 
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Formal pairwise tests of these differences (Table 5) reveal that respondents exhibit 

significantly higher WTP for bears and wolves compared to elk and moose when increasing 

viewing probability from medium to high ($24.38 difference, p=0.025), though differences for 

other quality changes are not statistically significant. Within species groups, we find that for bears 

and wolves, WTA to decrease viewing probability from medium to low is significantly higher than 

WTA to decrease from high to medium ($52.28 difference, p=0.012), while for elk and moose this 

difference is only marginally significant ($28.67 difference, p=0.086). 

<<Table 5 about here>> 

These results align with the broader literature on charismatic megafauna, as bears and 

wolves – species commonly featured by conservation groups and fitting the definition of animals 

with widespread popular appeal (Kellert, 1997) – generate consistently higher WTP values than 

the more common ungulate species. This pattern is consistent with recent findings by Byerly Flint 

et al. (2025), who demonstrated that visitors most interested in viewing large carnivores express 

higher WTP values as compared to visitors most interested in common ungulates. 

Estimates of WTP and WTA vary when using Hanemann’s truncated formula. In all cases, 

estimates of WTP and WTA were greater when using equation [5] as opposed to equation [4].  

We investigate substitutability by comparing the ratio of WTA to WTP for each treatment, 

using both the linear and truncated logit results. These results are reported in Table 6. A Wald test 

is conducted to identify whether the ratios differ significantly from 1, the value at which WTA and 

WTP are equal. Within the linear model results, we find that the only case where the ratio is 

significantly different from 1 is in the bears and wolves wildlife treatment for a medium-high 

probability change. In this case, individuals are WTP $77 to increase their viewing probability 
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from medium to high, while individuals are WTA only $32 to decrease their viewing probability 

from high to medium. As such, the associated ratio is significantly below 1. 

<<Table 6 about here>> 

This finding of WTP > WTA, while contrary to the typical endowment effect pattern, is not 

unprecedented for probabilistic goods. Chapman et al. (2023) found that approximately 30% of 

participants exhibit WTP > WTA when evaluating lottery tickets, suggesting this pattern may be 

characteristic of valuing probabilistic rather than certain outcomes. Our context offers two 

explanations for this reversal. First, respondents are evaluating probabilistic viewing opportunities 

(tickets offering a chance to view wildlife) rather than guaranteed encounters. This distinction may 

reduce loss aversion: individuals may feel less attachment to giving up a probabilistic ticket than 

an actual viewing experience. Second, our sample consists primarily of general recreationists for 

whom Grand Teton offers numerous alternatives (scenic viewing, hiking, etc.). Following Shogren 

et al. (1994), the WTP-WTA gap may narrow or reverse when substitutes are abundant, as changes 

in wildlife viewing probability represent one of many recreational attributes rather than an 

irreplaceable feature.  

However, the pattern holds only for the charismatic megafauna group, suggesting that 

viewing bears and wolves still generates a measurable WTA-WTP disparity, albeit in the 

unexpected direction. The contrast between the two species groups provides additional support for 

the recreation substitutability framework discussed in our literature review (Hendee & Burdge, 

1974; Needham & Vaske, 2013). Our results suggest that recreationists perceive viewing large 

carnivores as distinct from viewing common ungulates, an interpretation supported by previous 

studies that disaggregate bear-specific viewing as a separate visit purpose (L. Richardson et al., 

2014; Otak, Inc. et al., 2023). 
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The same process is conducted using mean truncated WTP and WTA. In this case, none of 

the ratios differ significantly from 1, implying that WTA and WTP are roughly equal within each 

treatment. The divergence between linear and truncated model results highlights the sensitivity of 

WTA-WTP comparisons to functional form assumptions, though the directional patterns remain 

consistent across specifications. 

Lastly, we estimate two non-parametric models of WTP and WTA using the Kristrӧm 

estimator and the Turnbull estimator. Following Whitehead (2017), we estimate the choke price, 

i.e., the bid price at which yes-responses go to zero, using the bid price coefficient estimated in a 

linear probability model (LPM). Table 4 reports the Kristrӧm and Turnbull estimates and the LPM 

choke prices. Table 6 reports the WTA/WTP ratios. The LPM model results are provided in the 

appendix (Table A6). 

The Kristrӧm ratios range from 2.25 to 4.58, consistently exceeding 1, though only the elk 

and moose low/medium treatment shows statistical significance (p < 0.05). The Turnbull ratios are 

more variable, ranging from 0.80 to 1.27, with two treatments showing statistically significant 

departures from 1: elk and moose medium/high (ratio = 1.27, p < 0.05) and bears and wolves 

low/medium (ratio = 0.80, p < 0.05). Overall, the evidence for a WTA/WTP disparity is mixed, 

with some support for WTA exceeding WTP in certain treatments but not consistently across 

estimation methods or scenarios. 

Because confidence intervals are not typically included in the canned packages used to 

estimate Kristrӧm and Turnbull models, a non-parametric bootstrap approach was implemented. 

Specifically, each model was initially estimated on the original sample to obtain a baseline WTP 

(WTA). Subsequently, 1,000 bootstrap replications were conducted, wherein each iteration 

involved resampling the dataset with replacement to generate a pseudo-sample of the same size. 
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The respective model was then refit to each bootstrap sample, and the mean estimate was extracted 

from the fitted model. This yielded an empirical distribution of WTP and WTA estimates across 

the 1,000 resamples. Bootstrap distributions were winsorized at the 1st and 99th percentiles to 

reduce the influence of extreme values in the extrapolated estimates. The 2.5th and 97.5th 

percentiles of this distribution were used to derive the lower and upper bounds of the bootstrapped 

95% confidence interval for individual estimates. For the WTA/WTP ratios, standard errors were 

calculated from the bootstrap distribution and used in Wald tests of the null hypothesis that the 

ratio equals 1. 

4. Conclusion 

The goal of our study was two-fold: (1) to identify whether demand for wildlife viewing in GTNP 

varies over a subset of popular wildlife species, and (2) to identify how demand for wildlife 

viewing is affected by quality changes that impact the probability of viewing wildlife. The results 

contribute to the recreation economics literature by quantifying how recreationists value changes 

in wildlife viewing quality and examining whether these values differ across species with varying 

levels of charisma and reclusive behavior.  

While our modeling approach focuses on human preferences and recreation demand rather 

than modeling ecological processes directly, we recognize that the ecological system underlying 

wildlife viewing opportunities is inherently interconnected. For instance, the viewing quality for 

predator species such as bears and wolves likely depends on the abundance and distribution of prey 

species like elk and moose. Similarly, habitat changes that affect one species group may have 

cascading effects on others. These ecological interdependencies represent an important avenue for 

future research that could integrate recreation demand modeling with ecological population 

dynamics to provide more comprehensive insights for wildlife and park management. 
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In response to the first goal, our results suggest that potential wildlife viewers do exhibit 

preferences for wildlife-specific recreation, though the significance of these results depends largely 

upon the estimating model. In general, though not always significantly different, the respondents 

in our sample tend to be willing-to-pay more to increase their probability of viewing bears and 

wolves relative to elk and moose and these differences may be economically significant. These 

findings demonstrate that treating wildlife viewing as a homogeneous good may mask substantial 

heterogeneity in recreation demand. CV researchers, when able, should disaggregate wildlife into 

meaningful categories reflecting differences in charisma, rarity, and viewing difficulty rather than 

relying on aggregate values. This disaggregation is particularly critical for benefit-cost analyses of 

conservation initiatives, as policies affecting charismatic megafauna may generate substantially 

different welfare effects than those affecting common species. Our results provide quantifiable 

evidence that the "charismatic megafauna" concept has economic implications for recreation 

demand, aligning with conservation research demonstrating that charismatic species generate 

disproportionate funding compared to less charismatic species (Smith et al., 2012; Macdonald et 

al., 2015). 

To the second goal, we see that respondents are willing-to-pay more to increase their 

viewing probability from low (10−20%) to medium (40−50%) than medium to high (70−80%), 

indicating that respondents are more avoidant of quality changes that are most likely to impact 

their probability of viewing wildlife. Additionally, we find that this result is more pronounced when 

looking at respondents in the willingness-to-accept treatments. Using the results from the linear 

logit model, we find that mean WTP to increase viewing probability from medium to high is about 

85% of mean WTP to increase from low to medium (averaged over both wildlife treatments). 

Doing the same for WTA, we find that mean WTA to decrease viewing probability from high to 
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medium is only about 49% of mean WTA to decrease from medium to low. Directionally, these 

results imply that potential wildlife viewers do consider the severity of proposed quality changes 

and adjust their spending accordingly. 

Our finding that WTP exceeds WTA for the bears and wolves treatment presents important 

methodological insights for CV studies involving probabilistic quality changes. The reversal aligns 

with Chapman et al. (2023), suggesting this pattern characterizes valuing probabilistic rather than 

certain outcomes. For wildlife recreation, welfare estimates based solely on WTP may not 

systematically underestimate effects as typically assumed, as the direction of bias may depend on 

whether recreationists are general visitors with abundant substitutes or specialized enthusiasts. The 

species-specific nature of this pattern suggests the choice between WTP and WTA elicitation 

formats may differentially impact welfare estimates depending on which species are valued. In 

addition, we find that WTP is not statistically different from WTA in seven out of eight treatments. 

This suggests that wildlife viewing in GTNP is substitutable with other goods in the market. Also, 

a wildlife tour may have limited endowment effects. 

As exogenous changes, such as climate change impacts, disrupt the habit and behaviors of 

many species of wildlife in Grand Teton National Park, and potentially make wildlife viewing 

more unpredictable or difficult, wildlife and park managers may consider how these estimates for 

visitors specifically interested in wildlife viewing differ from other types of park visitors. Our 

species-specific estimates have direct implications for conservation benefit-cost analyses, as 

policies affecting charismatic megafauna may generate different welfare effects than those 

affecting common species, e.g., a road closure reducing bear viewing probability from 50% to 20% 

would impose costs of approximately $84 per visitor versus $68 for elk and moose. With 2.8 
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million annual visitors to Grand Teton, small per-visitor differences translate to millions in 

aggregate welfare changes.  

Park managers should note differences across species, particularly when considering 

policies affecting the likelihood of viewing rare, charismatic species. The nonlinear relationship 

between probability changes and WTP/WTA suggests conservation efforts may generate highest 

marginal benefits when preventing quality from falling below moderate levels rather than 

improving already-good opportunities, informing prioritization when budgets are constrained. 

Finally, while our study defines quality strictly in terms of viewing probability, future research 

should explore broader dimensions of wildlife viewing quality, including species conservation 

status (endangered, threatened, etc.) and the potential tradeoff between increased viewing 

opportunities and long-term species survival. Understanding how recreationists value these 

tradeoffs represents a critical policy question for balancing recreation access with conservation 

objectives.  
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Tables 

Table 1. Description of survey treatments 
Treatment Wildlife Treatment CV Treatment N No Yes 
1 Elk and moose WTP to move from medium quality to high quality 252 120 132 
2 Elk and moose WTP to move from low quality to medium quality 251 104 147 
3 Elk and moose WTA to move from high quality to medium quality 250 126 124 
4 Elk and moose WTA to move from medium quality to low quality 247 148 99 
5 Bears and wolves WTP to move from medium quality to high quality 250 95 155 
6 Bears and wolves WTP to move from low quality to medium quality 250 86 164 
7 Bears and wolves WTA to move from high quality to medium quality 251 114 137 
8 Bears and wolves WTA to move from medium quality to low quality 250 148 102 
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Table 2. Frequency of survey responses to the CVM question 

Bid WTP % Yes N WTA % Yes N 
$10 78% 243 33% 258 
$25 73% 222 40% 233 
$50 54% 269 52% 245 
$100 38% 269 60% 262 

 

by
 g

ue
st

 o
n 

A
ug

us
t 1

0,
 2

02
6.

 C
op

yr
ig

ht
 2

02
6

D
ow

nl
oa

de
d 

fr
om

 



Table 3. Binary logit models for binary choice (dependent variable = yes) 
 Elk and Moose Bears and Wolves 

 Medium/High Low/Medium Medium/High Low/Medium 

WTP Constant 1.21131*** 1.33415*** 1.43051*** 1.56872*** 

 (0.24308) (0.24214) (0.24804) (0.24872) 

WTP Bid  -0.02290*** -0.01967*** -0.01851*** -0.01872*** 

 (0.00423) (0.00393) (0.00394) (0.00397) 

WTA Constant -0.39493* -1.34903*** -0.37321* -0.89203*** 

 (0.20918) (0.24526) (0.21594) (0.22671) 

WTA Bid 0.00894** 0.01852*** 0.01182*** 0.01064*** 

 (0.00394) (0.00389) (0.00376) (0.00373) 

N 502 498 501 500 

Log likelihood -328.46565 -310.93056 -322.07483 -314.05147 

Restricted log likelihood -347.86028 -345.15115 -340.35969 -345.54889 

𝜒𝜒2 (df = 3) 38.78925 68.44117 36.56971 62.99484 

AIC 664.9 629.9 652.1 636.1 

***, **, * Significance at 1%, 5%, 10% level; Coefficients reported with standard errors in parentheses. 
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Table 4. Estimates of WTP and WTA with 95% confidence intervals 
 Elk and Moose Bears and Wolves 
 Medium/High Low/Medium Medium/High Low/Medium 
 WTP WTA WTP WTA WTP WTA WTP WTA 

Logit $53 $44 $68 $73 $77 $32 $84 $84 
 [41,65] [16,72] [53,83] [56,90] [60,95] [8,55] [64,104] [50,118] 
Logit (truncated) $64 $102 $80 $85 $89 $76 $94 $116 
 [51,78] [34,170] [61,98] [64,107] [66,112] [43,109] [69,118] [58,174] 
Kristrӧm $58 $264 $71 $156 $80 $190 $86 $270 
 [48,71] [134,1708] [58,97] [116,275] [65,114] [125,492] [70,124] [159,875] 
Turnbull $43 $55 $50 $48 $54 $60 $57 $46 
 [37,49] [47,62] [44,57] [41,54] [47,61] [54,67] [51,64] [39,53] 
LPM choke price $148 $271 $176 $188 $194 $208 $203 $278 
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Table 5. Pairwise comparisons of Logit estimates 
   Difference SE 
Across Species 

 Elk/Moose Bears/Wolves   
WTP - Med/High $52.89 $77.28 $24.38** 10.88 
WTP - Low/Med $67.83 $83.80 $15.97 12.69 
WTA - Med/High $44.18 $31.58 -$12.60 18.61 
WTA - Low/Med $72.85 $83.86 $11.01 19.18 
Across Quality Levels 

 Med/High Low/Med   
WTP – Elk/Moose $52.89 $67.83 $14.93 9.71 
WTA – Elk/Moose $44.18 $72.85 $28.67* 16.68 
WTP – Bears/Wolves $77.28 $83.80 $6.53 13.60 
WTA – Bears/Wolves $31.58 $83.86 $52.28** 20.87 
Note: *p < 0.10, **p < 0.05, ***p < 0.01. Significant differences were identified using Wald tests. 
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Table 6. WTA/WTP ratios from parametric and nonparametric models 
 Elk and Moose  Bears and Wolves 

 Medium/High Low/Medium  Medium/High Low/Medium 

 WTA/WTP WTA/WTP WTA/WTP WTA/WTP 

Logit 0.835 1.074 0.409*** 1.001 

 (0.287) (0.175) (0.161) (0.238) 

Logit (truncated) 1.584 1.070 0.854 1.237 

 (0.567) (0.187) (0.219) (0.356) 

Kristrӧm 4.579 2.247** 2.371 3.131 

 (6.360) (0.601) (1.033) (1.842) 

Turnbull 1.272** 0.951 1.110 0.802** 

 (0.134) (0.093) (0.094) (0.081) 

Note: **, *** significance at 5%, 1% level; Standard errors for Kristrӧm and Turnbull estimates from bootstrap distributions with 
1,000 replications. Wald tests test H0: WTA/WTP = 1. 
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1 Large carnivores include grizzly bears and grey wolves, common ungulates include moose and 
elk. These groups align with those used in Byerly Flint et al. (2025) and are representative of the 
wildlife-specific viewing activities that are offered within GTNP. To the point of rarity, Grizzly 
Bears and Gray Wolves are both listed as either threatened or endangered, American Elk and 
Moose are not (U.S. Fish and Wildlife Service, n.d.). 
2 Although we considered examining individual species separately, grouping species offers 
greater realism by capturing the ambiguity inherent in wildlife viewing – specifically, the 
uncertainty in both the probability of viewing wildlife and the particular species that might be 
viewed – while still addressing our key research question of high versus low value species 
preferences. 
3 When the resource change is perceived as a loss, WTA may be the appropriate welfare measure 
(Nguyen et al., 2021). In our recreational context, trips might be cancelled due to resource 
unavailability, making WTA relevant for valuation.  
4 Our CVM scenario was explicitly framed to elicit use values: respondents were told they were 
scheduled to take a wildlife tour and asked about their WTP (WTA) to upgrade (downgrade) 
viewing probability for that tour. This framing primes respondents to consider their preferences as 
recreationists planning a visit rather than as non-users valuing species existence. However, we 
acknowledge that some nonuse value may still be embedded in our estimates, particularly for 
charismatic species like bears and wolves where existence values may be high. Thus, our estimates 
should be interpreted as primarily, though not exclusively, reflecting recreational use values. 
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