
  

 

ABSTRACT 

LEROSE, CATHERINE S. Hunter Perspectives on Chronic Wasting Disease Management in North 

Carolina and South Carolina. (Under the direction of Dr. Nils Peterson and Dr. Lincoln Larson). 

 

 Chronic wasting disease (CWD) in white-tailed deer populations is a growing challenge for wildlife 

managers. A critical aspect of CWD management has centered on understanding and influencing hunter 

behaviors. The historical drivers of hunter perceptions and behaviors, however, may have shifted in 

response to recent waves of political populism and the COVID-19 pandemic. In this study, we investigated 

how political identity predicted hunters’ risk perception about CWD and CWD management strategies in 

North Carolina and South Carolina. We found that a hunter’s political identity predicted their risk 

perception and management preferences for CWD. Moderate and liberal hunters perceive a higher risk for 

items relating to CWD, a higher level of concern for CWD, are less likely to maintain their hunting behavior 

in an area impacted with CWD, and are more likely to accept agency intervention to manage CWD 

compared to conservative hunters. Our findings build on previous research that evaluated the role that 

political identification may have as a driver for wildlife disease management. We also wanted to develop 

our understanding on one specific component of CWD management in particular: how to pay for it. We 

compared hunters’ willingness to pay (WTP) estimates for CWD testing and disposal reported from 

different survey modes and contingent valuation (CV) methods. We found that the predicted mean WTP 

estimates were lower on our online survey than our phone survey, possibly due to social desirability bias. 

We also found that predicted mean WTP estimates from the open-ended questions were similar to those 

from the dichotomous choice questions. These findings can assist researchers hoping to identify and 

administer easy, efficient methods to determine hunters’ WTP for management practices for disease control. 

We hope that this study provides a baseline for wildlife managers to apply management techniques for 

CWD and other wildlife diseases that are supported by the hunting community at large. 
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Introduction 

Chronic wasting disease (CWD) is a prion-based disease that affects family Cervidae, which 

includes wildlife such as white-tailed deer (Odocoileus virginianus), Rocky Mountain elk (Cervus elaphus 

nelsoni), and moose (Alces alces). Symptoms of CWD include a loss of coordination, abnormal behavior, 

emaciation, and ultimately death for all infected animals (Belay et al., 2004; Miller and Vaske, 2022). 

Chronic wasting disease is equivalent to mad cow disease, scrapie in sheep, and Creutzfeldt-Jakob disease 

in humans (Gross and Miller, 2001; McKintosh et al., 2003). It was first detected among captive deer in 

Colorado in 1967 (Vaske, 2010) and free-ranging deer in Colorado in 1981 (Spraker et al., 1997) and has 

continued to expand globally. As of March 2023, 29 states in the United States and other countries such as 

South Korea, Sweden, and Norway had reported cases of CWD in free ranging cervids (Centers for Disease 

Control and Prevention, 2022). There is no vaccination to protect herds and no cure for the disease 

(Robinson et al., 2012). Although there is not currently evidence showing that CWD poses a risk to human 

health, transmission to humans might be possible (Swire and Colchester, 2023; Saunders et al., 2012).  

The World Health Organization recognizes zoonotic diseases as a global concern for human health, 

with potential for significant economic impacts (Thulin et al., 2015). Those economic impacts might be 

particularly consequential in the case of CWD. CWD is a costly disease to manage because wildlife 

agencies have to provide financial support to increase surveillance and security of highly-impacted areas 

(Rivera et al., 2019), compensate for sample testing (Carlson, 2018), and pay for the depopulation of captive 

cervid facilities (Bureau, 2006). Furthermore, hunting participation has decreased as a result of CWD 

emergence in some locations (Bishop, 2004; Heberlein, 2004; Vaske et al., 2004b). Less hunting reduces 

wildlife agencies’ revenues from license sales that support operating costs (Fix et al., 1998; Mehmood et 

al., 2003; Miller and Vaske, 2003) and herd management. Thus, in addition to affecting cervid populations, 

CWD has the potential to severely impact the culture, tradition and social and economic stability of the 

communities that depend on white-tailed deer hunting (Needham et al., 2004; Bishop, 2004; Heberlein, 

2004). 
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Although enhanced understanding of disease biology is key, successful management of CWD 

ultimately hinges on human - and specifically hunters’ - behavior (Vaske, 2010). Successful CWD 

management may require hunters to both support or carry out an array of practices including testing, 

following disposal requirements, baiting bans, increasing deer harvest, and targeted removal of deer from 

high impact areas (Cooney and Holsman, 2010; Meeks et al., 2022). Ongoing human dimensions of CWD 

research suggests hunter willingness to support CWD management depends on a diverse array of factors 

ranging from risk perception of the disease to levels of concern about the disease (Meeks et al., 2022). 

These studies suggest higher CWD prevalence may encourage hunters to accept more management 

interventions, but reduce willingness among hunters to carry out the needed interventions themselves 

(Vaske and Lyon, 2011). Though the demographic attributes of hunters have been studied in the context of 

human dimensions work on CWD, there is one element in particular that has not been considered: political 

identity. The COVID-19 pandemic elicited politicized public responses to public health efforts, and may 

have rendered zoonotic disease management both more relevant and more politically charged than ever 

before (Mukhtar, 2021; Calvillo et al., 2020). Given recent shifts in the political landscape within the United 

States and around the world, political identity represents an underexplored but potentially impactful driver 

of hunters’ support for CWD management. 

Another critical component of management for disease control is how to pay for it. With limited 

public funding available for management, policy makers and management officials need to be able to 

justify and encourage public investment in wildlife disease mitigation. Non-market valuation tools have 

proven critical in efforts to both estimate costs of effectively managing wildlife diseases (Bennett and 

Balcombe, 2012; Tait et al., 2017), and assessing potential economic support for management among key 

stakeholder groups (Ufer et al., 2022; Smith et al., 2019), and can serve as a critical tool in management 

and decision-making. Non-market valuation allows for the estimation of values people place on 

ecosystem goods and services for which there are no market prices (Manero et al., 2022). One of the 

challenges in managing wildlife disease is the lack of measurable transactions; however, the application 

of nonmarket valuation methods can assist with placing an economic value on mitigating impacts of 
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wildlife diseases. Contingent valuation (CV) may be the most frequently used non-market valuation tool 

for estimating the costs and benefits of wildlife disease management (Elkstrand and Loomis, 1997). 

Contingent valuation is a stated preference (survey) method in which respondents are asked to state their 

preferences in hypothetical or contingent markets that allows analysts to estimate demands for goods or 

services that are not traded in markets, and it is widely used in cost-benefit analysis and environmental 

impact assessment (Markandya and Ortiz, 2011; Carson and Hanemann, 2005; Venkatachalam, 2004). 

Contingent valuation approaches form the core of economic valuation studies investigating zoonotic 

disease management because they reveal important patterns in the public’s willingness to pay (WTP) for 

solutions. Willingness to pay can be interpreted as the monetary measure of how much the good or 

service is worth to individuals. The CV approaches used in many wildlife disease economics studies may, 

however, be vulnerable to biases. For example, the mode of data collection and type of CV method 

applied can introduce important limitations.  

In this study, we built on previous social science research with a case study exploring the relative 

importance of political identity in hunters’ perception of CWD (Thesis Chapter 1) and by comparing 

estimates of WTP for CWD testing and carcass disposal derived from two types of survey modes (online 

and phone) and CV methodologies (open-ended and dichotomous choice questions; Thesis Chapter 2). Data 

for this project was collected among adult, white-tailed deer hunters in North Carolina and South Carolina, 

USA. The CWD management context represents an important framework for understanding hunters’ 

opinion of this disease due to their integral role in wildlife management. 
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CHAPTER 1: Political Identity as a Driver of Hunter Responses to CWD in a post-COVID 

World 

Catherine Sam Lerose 

In collaboration with M. Nils Peterson, Lincoln R. Larson, Jay F. Levine, Moriah Boggess, Cristina 

Watkins, Joseph Fuller, Jonathan Shaw, Christopher Kreh, and Bradley Howard 

Abstract 

Chronic wasting disease (CWD), which impacts deer and other cervid populations, has emerged as 

a major wildlife management challenge throughout North America. Human dimensions of CWD 

management are critical because hunters and the public shape the political viability of management 

activities and impact disease spread/transmission with their behaviors. Recent political trends, fueled in 

part by events linked to the COVID-19 pandemic, may have fundamentally altered the social landscape for 

zoonotic disease management (including CWD). Within this context, we explored associations between 

political identity, perceived risk, concern, intended behavior, and management preferences for CWD among 

deer hunters in North Carolina and South Carolina (n=1430) during 2022. Compared to moderate and liberal 

hunters, conservative deer hunters reported lower average risk perceptions, lower concern about risk to 

themselves and the people that they know, a greater likelihood of hunting in an area after CWD was 

detected, and lower acceptance of all management actions designed to limit the spread of CWD. Regression 

models that accounted for other demographic and psychological variables suggested political identity was 

consistently among the most influential predictors of responses to CWD. A right-leaning political identity 

predicted hunters’ stronger intent to hunt even if CWD was detected in their preferred hunting area and 

lower acceptance of disease management actions. These results build on previous research by providing 

preliminary evidence that political identity may shape how hunters perceive and respond to CWD and its 

management. Future research is needed to ascertain the degree to which political factors influence other 

aspects of wildlife disease management.  
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Introduction 

Chronic wasting disease (CWD) has emerged as a central wildlife management challenge 

throughout North America. The disease is associated with a prion found in the central nervous system of 

family Cervidae, including white-tailed deer (Odocoileus virginianus), Rocky Mountain elk (Cervus 

elaphus nelsoni), and moose (Alces alces). Symptoms of CWD include a loss of coordination, unusual 

behavior, emaciation, and ultimately death for all infected animals (Belay et al., 2004; Miller and Vaske, 

2022). Chronic wasting disease is analogous to mad cow disease, scrapie in sheep, and Creutzfeldt-Jakob 

disease in humans (Gross and Miller, 2001; McKintosh, Tabrizi, and Collinge, 2003). It was first detected 

among captive deer in the 1960s (Vaske 2010) and free-ranging deer in Colorado in the 1980s (Spraker et 

al., 1997) and has continued to expand globally. Infection rates for CWD among free ranging white-tailed 

deer and mule deer range from 25-70%, and may reach up to approximately 80% in captive herds (Regina 

Gun Safety and Licensing; Centers for Disease Control and Prevention, Chronic wasting disease active). 

As of June 2022, 29 states in the United States and other countries such as South Korea, Sweden, and 

Norway had reported cases of CWD in free ranging cervids (Centers for Disease Control and Prevention, 

2022). There is no vaccination to protect herds and no cure for the disease (Robinson et al., 2012). Although 

there is not currently evidence showing that CWD poses a risk to human health, transmission to humans 

might be possible (Swire and Colchester, 2023; Saunders et al., 2012). Hunting participation has decreased 

as a result of CWD emergence in some locations (Bishop, 2004; Heberlein, 2004; Vaske et al., 2004b). Less 

hunting reduces wildlife agencies’ revenues from license sales that support operating costs (Fix et al., 1998; 

Mehmood et al., 2003; Miller and Vaske, 2023) and herd management. Declining hunting participation due 

to CWD could also erode public support for wildlife agencies and their ability to manage natural resources 

(Fulton and Hundertmark, 2004; Miller and Vaske, 2003). With increased fear of CWD, hunters might 

substitute deer hunting with alternative types of hunting (e.g., different game species, different locations), 

which could increase pressure on different hunted species and areas (Vaske et al., 1990). Thus, in addition 

to affecting cervid populations, CWD has the potential to severely impact the culture, tradition and social 
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and economic stability of the communities that depend on white-tailed deer hunting (Needham et al., 2004; 

Bishop, 2004; Heberlein, 2004). 

Although enhanced understanding of disease biology is key, successful management of CWD 

ultimately hinges on human - and specifically hunter - behavior (Vaske, 2010). Successful CWD 

management may require hunters to both support or carry out an array of practices including testing, 

stringent disposal requirements, baiting bans, increasing deer harvest, and targeted removal of deer from 

high impact areas (Cooney and Holsman, 2010; Meeks et al., 2022). Ongoing human dimensions of CWD 

research suggests hunter willingness to support CWD management depends on a diverse array of factors 

ranging from risk perception of the disease to levels of concern about the disease. For instance, hunters are 

more likely to support testing and herd reductions if they perceive a higher risk of CWD (Cooney and 

Holsman, 2010). Hunters’ risk perceptions of CWD increases as disease prevalence rises (Lyon and Vaske, 

2010). Up to half of the decline in deer hunting that has happened since the detection of CWD in Wisconsin 

may be attributable to concerns about health risks to humans (Vaske, 2010). An increase in CWD 

prevalence also leads to increases in hunters’ support for management and reductions in their hunting 

participation rates (Needham et al., 2017). When CWD prevalence rates are at 10%, hunters aren’t accepting 

of lethal control measures and only 5% of hunters report that they would stop hunting deer or elk in their 

state; however, hunters deem lethal action by agency staff to be acceptable at a 50% prevalence rate and 

49% of hunters indicate that they would quit hunting under these conditions (Needham et al., 2004, 2006). 

Such studies suggest higher CWD prevalence may encourage hunters to accept more management 

interventions, but reduce willingness among hunters to carry out the needed interventions themselves.  

Other cognitive variables, such as knowledge and value orientations, predict hunters’ intended 

response to CWD and support for policy interventions (Harper et al. 2015; Needham et al., 2004; Needham 

and Vaske, 2008; Pattison-Williams et al., 2020; Schroeder et al., 2020). Improving hunters’ knowledge 

about CWD may increase their compliance with recommended practices and regulations designed to reduce 

CWD prevalence and transmission (Vaske et al. 2022). Wildlife value orientations can also affect human 

behavior toward wildlife and an individual’s/group’s justification for their treatment and control of wildlife 
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(Deruiter, 2002; Manfredo et al., 2009). Wildlife value orientations are the pattern of direction and intensity 

among a set of basic beliefs regarding wildlife and provide organization among the broad spectrum of 

beliefs, attitudes, and behaviors regarding wildlife (Fulton et al., 1996; Schwartz, 2006). Different types of 

value orientations can affect acceptance of management interventions (Whittaker et al. 2006; Kansky et al., 

2016; Sponarski et al., 2015; Hermann et al., 2013; Jacobs et al., 2014), many of which affect CWD 

prevention. For example, a person with a strong utilitarian orientation is more likely to prioritize human 

welfare over wildlife and view the killing of animals through activities such as hunting as acceptable 

(Gamborg and Jensen, 2016). On the other hand, a person with a strong mutualistic orientation is not as 

likely to support management strategies such as lethal removal of wildlife compared to those with 

domination-type tendencies (Manfredo et al. 2020).  

Demographic variables typically have little impact on CWD management preferences or intended 

behaviors (Needham et al., 2006). Education and gender may influence hunter perceptions of CWD 

management and behaviors: individuals with higher education tend to have lower risk perceptions (Hanisch-

Kirkbride et al., 2013; Sjoberg, 2004) and men are typically less concerned about risks than women (Kellert 

and Berry, 1987; Slovic, 2000). Other demographic characteristics of hunters including household size, 

age, income, and land ownership are rarely associated with CWD management preferences (Meeks et al. 

2022). 

Although previous research has tested the effects of some demographic attributes of hunters on 

their perception towards wildlife disease, political identity is often overlooked. Given recent shifts in the 

political landscape within the United States and around the world, political identity represents an 

underexplored but potentially impactful driver of hunters’ support for CWD management. In recent years, 

particularly post-2020, there has been a rise in populist movements worldwide (Mauk, 2020). These 

movements have driven fragmentation of party systems, emergence of radical parties, feelings of anti-

establishment, distrust of elite groups, and white nationalism (Edelman, 2020; Europe and Mudde, 2007). 

Political identity has become a central factor in how citizens evaluate a myriad of wide-ranging topics, 

including those that might appear to be apolitical in nature (e.g., the value of education) (Kaplan et al., 
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2016). Within conservation, this shift has fomented declines in trust and a loss of faith in the government 

and other management authorities (Manfredo et al. 2017, 2020). The growing importance of political 

identity as a driver of wildlife management preferences has become more evident in natural resource 

conservation since the early 2000s (Manfredo et al. 2017; Haggerty 2007; Casola et al. 2022; van Eeden et 

al., 2021). Organizations such as the Alabama Wilderness Alliance (AWA) have formed to speak against 

environmental groups that they deem as liberal elites (Walton and Bailey, 2005). People in the western 

region of the United States have also rejected government intervention for climate change mitigation, 

protection of gray wolves, and governance of resource extraction due to its infringement on individual land 

rights and collective identities of independence (Putsche et al., 2017). Similar populist pushback has 

emerged among some hunting groups in response to perceptions of undue influence by urban elites who are 

often non-hunters with different values (McCorquodale 1997; Manfredo et al., 2017; Boglioli, 2009; 

Manfredo et al., 2017).   

This wave of political populism, when influenced by the COVID-19 pandemic, may have reshaped 

public perceptions of zoonotic disease management (Beall et al., 2021; Casola et al., 2022). The COVID-

19 pandemic elicited surprisingly politicized public responses to public health efforts, and may have 

rendered zoonotic disease management both more relevant and more politically charged than ever before 

(Mukhtar 2021; Calvillo et al., 2020). The causative agent of COVID-19 (SARS-CoV-2) has been found in 

other hosts besides humans, such as white-tailed deer (Gao and Wang, 2021; Palmer et al., 2021). Since 

there are direct links between COVID-19 and wildlife (Chakraborty and Maity, 2020; Le Page, 2021; 

Palmer et al., 2021), COVID-19 made wildlife disease risk management more salient (Bonilla-Aldana, 

2020). In the United States, political identity was one of the defining traits that appeared to be associated 

with how a person perceived COVID-19 management (Beall et al., 2021; Bruine de Bruin 2020; Casola et 

al., 2022; Green et al., 2020; Shao and Hao, 2020). For example, people with a conservative political 

identity often resisted regulations given by public health experts prescribed to reduce the spread of COVID-

19 (e.g., refusing to wear a mask or get vaccinated) (Haischer et al., 2020; Hao et al., 2021; Malik et al., 

2020; Kerr et al., 2021; Barrios and Hochberg, 2020). Politicized responses to disease spread could partially 
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be explained by cultural cognition of risk theory, which posits that pre-established beliefs serve as filters 

shaping learning, risk perception, and behavior (Kahan 2008; Kahan et al. 2011; Beall et al. 2021). Since 

wildlife-related risk perceptions often reflect personal values, judgment of hazard, and societal norms 

(Triezenberg et al., 2014), it is not surprising that they might be impacted by political identity. For example, 

liberals who perceived greater risk from COVID-19, were more likely to believe in a wildlife origin of 

COVID-19, and were more likely to support restrictions on wildlife trade than conservatives (Beall et al., 

2021). The growing influence of political identities and populism in the post-pandemic era calls for more 

research on how these factors impact the management context for wildlife diseases such as CWD.  

In this study, we built on previous social science research with a case study exploring the relative 

importance of political identity in models of CWD risk perception, concern, intended hunting behavior, and 

support for CWD management among white-tailed deer hunters in North and South Carolina, USA. We 

tested four hypotheses regarding the role of political identity in perceptions of CWD: (1) liberals/moderates 

perceive higher risk of CWD than conservatives, (2) liberals/moderates report higher levels of concern 

regarding CWD than conservatives, (3) conservatives are more likely to continue hunting as the prevalence 

of CWD rises, and (4) liberals/moderates are more likely to support agency’s CWD management strategies 

than conservatives. These hypotheses are all based on the assumption that cultural cognitions, shaped by 

political identity, strongly influence the way people think and act about disease risk management. 

 

Methods 

Sampling & Data Collection 

Our study of hunters’ perspectives regarding CWD focused on two southeastern states: North 

Carolina (a state where the disease was recently detected in 2022) and South Carolina (a state where the 

disease has not yet been detected). In North Carolina, we administered our survey to a simple random 

sample of 8,490 adult (age 18 years or older) North Carolina hunters who were licensed to hunt white-tailed 

deer between 2018 and 2020. Most (n=5,178) had email addresses and received invitations to take an online 

Qualtrics survey in March of 2022. Participants contacted via email, were sent one invitation and three 

https://www.tandfonline.com/author/Triezenberg%2C+Heather+A
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reminders, each sent a week apart (Dillman et al., 2014). We deleted records for those who requested to be 

removed from the contact list (n = 9). The remaining hunters were mailed postcards (n=3,312) with a link 

and a QR code to the online survey. We mailed three postcard reminders at two week intervals. After 

removing 126 incorrect addresses, we received 727 responses, 600 of which were fully completed. This 

resulted in a response rate of 8.6%, with 526 responses coming from email recruitment and 201 responses 

coming from postcard recruitment. 

In South Carolina, we administered a survey to a simple random sample of 10,000 adult (age 18 

years or older) South Carolina hunters who were licensed to hunt white-tailed deer in 2022. We sent them 

email invitations to take an online Qualtrics survey in October 2022. The email contained a link to the 

online survey. Similar to the North Carolina survey, we sent one invitation email and three reminder emails, 

each sent a week apart. We deleted records of those who asked to be removed from the contact list for this 

study (n = 7). We received a total of 703 responses from the email recruitment, for an online survey response 

rate of 7.03%.  

To test for potential non-response bias and augment our online survey samples in both states, we 

conducted phone interviews with people who had not responded to the requests to complete the online 

survey. The phone-based questionnaire used a subset of the questions from the online instrument that 

included the primary constructs we wanted to study (e.g., CWD risk perception, management preferences). 

For North Carolina, participants for the phone calls were randomly selected from the non-respondents to 

the online survey. For South Carolina, participants for the phone calls were randomly selected from a list 

of hunters who did not respond to the online survey (n = 8,000) and hunters who did not have an email 

address on file (n = 230). We surveyed 303 participants via phone from North Carolina, with a compliance 

rate of 50.8%. We defined compliance rate as the proportion of people from the sample frame who answered 

questions after answering the phone. Our research partner Southwick Associates surveyed 300 participants 

via phone from South Carolina, and did not measure compliance rate. This study was approved by the 

Human Subjects Institutional Review Board of North Carolina State University (protocol #24355). 
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Questionnaire Development 

We consulted with NC Wildlife Resources Commission biologists to ensure that questionnaire 

language and content was factually correct. We pretested the questionnaire with 200 randomly selected 

hunters from the same population as the survey, 121 of whom received an email link and 79 of whom 

received a postcard to complete our survey. Then, we conducted cognitive interviews with 10 additional 

hunters (Desimone and Le Floch, 2004; Peterson et al., 2017; Casola et al., 2020; Valdez et al., 2018) whom 

we knew through personal acquaintances (graduate students, faculty, etc.). These interviews included 

discussing each question with participants to iteratively improve alignment between the research team’s 

intended meaning of questions and interpretations of question meaning among the participants (Casola et 

al., 2020). We asked the participant to voice their inner monologue as they completed the questionnaire and 

to identify and correct issues associated with wording, question comprehension, and skip patterns 

(Dalrymple et al., 2010; Burke et al., 2019). 

 We assessed five main constructs in the survey instrument: 1. Knowledge of CWD, 2. Risk 

perception of CWD, 3. Concern about CWD, 4. Impacts on hunting behavior in CWD-impacted areas, and 

5. Acceptance of various CWD management activities. Several scales were adapted from prior literature 

(Table 1.1.). We used a five item knowledge scale (true, false, or unsure) adapted from Vaske et al. (2022) 

to measure hunter’s knowledge of CWD disease ecology. We used a 9-point Likert scale from not a risk/not 

concerned to extreme risk/extremely concerned, adopted from Needham et al., (2017), to measure perceived 

risk of CWD and level of concern for humans and wildlife. We included a hypothetical scenario in our 

online survey related to CWD prevalence: “Imagine about 1 out of 10 deer (10%) have CWD in the county 

where you most often hunt deer”. To measure behavioral intentions in response to CWD, hunters evaluated 

each scenario and indicated: (a) “I would hunt more”, (b) “My hunting wouldn’t change”, (c) “I would hunt 

less”, (d) “I would completely stop hunting” (adapted from Needham et al. 2004).  We measured hunters’ 

acceptance of decreasing the populations of the overall deer herd, decreasing the number of mature bucks, 

the agency to “do nothing”, and the agency to enact each of four actions-items: require unused deer parts 

to be buried/incinerated/disposed of in a landfill, require all hunters to provide a sample for testing, ban 
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supplemental feeding and baiting of deer, and ban the removal of deer skulls and spinal cords from the 

location where the deer was harvested (Needham et al. 2004; Poudyal 2022; Schroeder 2021). We used a 

5-point Likert scale from completely unacceptable to completely acceptable, adopted from Poudyal (2022), 

to assess respondents’ acceptance of these items. 

Political identity was assessed using a 5-point scale ranging from very conservative to very liberal 

(adapted from Casola et al., 2020; Beall et al., 2021). The questionnaire also asked respondents to report 

other socio-demographic attributes including gender (asked as ‘Male’, ‘Female’, or ‘Other’ with a box for 

them to specify if they chose to do so), age (asked as “What year were you born?”), education (asked on a 

4-point scale from Less than a high school diploma to Advanced degree beyond a 4-year degree), and 

income (from Less than $10,000 to $150,000 or more). 
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Table 1.1. Means, standard deviations, and Cronbach’s Alpha for items and scales measuring hunter 

perceptions of CWD in North and South Carolina (n = 1,430). 

Scale and Item Description Mean SD Cronbach’s 

alpha 

Risk Perception 2.91 1.74 0.77 

How much risk do you think is associated with each of the 
following happening to YOU?a 

   

     RISK 1: Accidentally eating meat from an animal infected 

with CWD 
3.18 2.00 – 

     RISK 2: Becoming ill as a result of exposure to CWD 2.65 1.87 – 

Concern for People 3.41 2.32 0.95 

How concerned are YOU about each of the following issues now 

that Chronic Wasting Disease has been detected in Virginia near 
the NC border?b 

   

     CONCERN 1: Your own personal health 3.33 2.35 – 

     CONCERN 2: The health of other people you know 3.50 2.41 – 

Concern for Deer Populations and Hunting 6.11 2.33 0.93 

How concerned are YOU about each of the following issues now 
that Chronic Wasting Disease has been detected in Virginia near 

the NC border?b 

   

     CONCERN 1: The potential for CWD to dramatically reduce 

the deer population in North/South Carolina? 
5.90 2.47 – 

     CONCERN 2: The threat CWD poses to the future of deer 

hunting in North/South Carolina 
6.32 2.35 – 

Intended Hunting Behavior    

Imagine about 1 out of 10 deer (10%) have CWD in the county 

where you most often hunt deer. How would your hunting 

participation in that county change?c 

0.55 0.50 – 

Acceptance of Decreasing Deer Populations 0.31 1.20 0.85 

Please indicate how acceptable the following management 
changes would be to slow the spread of the disease in your main 

deer hunting county.d 

   

     ITEM 1: Significantly decreasing the overall deer population 0.48 1.24 – 

      ITEM 2: Significantly decreasing the overall number of 

mature bucks 
0.15 1.33 – 
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Table 1.1. (continued).    

Management Acceptance    

Please indicate how acceptable the following actions or 
requirements would be if CWD was detected in North Carolina.d 

   

          MANAGEMENT 1: Do nothing, and let nature take its 

course 
-0.72 1.18 – 

Acceptance of CWD Management Interventions 0.46 0.91 0.66 

Please indicate how acceptable the following actions or 
requirements would be since CWD has been detected in North 

Carolina.d 

   

      MANAGEMENT 2: Require unused deer parts to be buried, 

incinerated, or disposed of in a landfill 
1.00 1.11 – 

     MANAGEMENT 3: Require all hunters to provide a sample 

for testing 
0.72 1.20 – 

     MANAGEMENT 4: Ban supplemental feeding and baiting of 

deer 
-0.03 1.42 – 

     MANAGEMENT 5: Ban removal of deer skulls and spinal 

cords from the location where the deer 

was harvested 

0.13 1.38 – 

aLikert scale 1 = “No Risk” to 9 = “Extreme Risk”. 
bLikert scale 1 = “Not Concerned” to 9 = “Extremely Concerned”. 
cRecoded to 0 = “I would completely stop hunting” or ”I would hunt less” vs. 1 = “My hunting wouldn’t 

change” or “I would hunt more”. 
dRecoded to -2 = “Completely Unacceptable” to 2 = “Completely Acceptable”. 

 

 CWD emerged in North Carolina after 343 responses were recorded, requiring us to change 

wording for two questions. First, we changed the question stem for the concern table by replacing “How 

concerned are YOU about each of the following issues now that Chronic Wasting Disease has been detected 

in Virginia near the NC border?” with “How concerned are YOU about each of the following issues now 

that Chronic Wasting Disease has been detected in North Carolina near the Virginia border?” Second, we 

changed the question stem for the support for reducing deer numbers table by replacing “Please indicate 

how acceptable the following actions or requirements would be if CWD was detected in North Carolina.” 

with “Please indicate how acceptable the following actions or requirements would be since CWD has been 

detected in North Carolina.” (Table 1.1.).  
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Data Analysis 

A principal components factor analysis (PCA) with orthogonal (Varimax) rotation was employed 

to assess the structure of the Likert-type items, evaluate construct validity, and summarize multiple survey 

scales into latent constructs (Meeks et al., 2022; Smith et al., 2021). Internal consistency and reliability of 

constructs were assessed for each scale with the cutoff Cronbach’s alpha >0.6 (Bland and Altman, 1997). 

All of our factor loadings were > 0.65, indicating a relatively strong relationship between individual items 

and the latent constructs they measured (Shevlin and Miles, 1998). Factor analysis results supported the 

four hypothesized constructs of interest in CWD including “Risk Perception” (2 items, factor loadings > 

0.903, Cronbach’s alpha = 0.77, Table 1.1.), two dimensions of concern about CWD including “Concern 

for People” (2 items, factor loadings > 0.951, Cronbach’s alpha = 0.95; Table 1.1.) and “Concern for Deer 

Populations and Hunting” (2 items, factor loadings > 0.941, Cronbach’s alpha = 0.93; Table 1.1.), 

“Acceptance of Decreasing Deer Populations” (2 items, factor loadings = 0.934, Cronbach’s alpha = 0.85; 

Table 1.1.), and “Acceptance of CWD Management Intervention” (4 items, factor loadings > 0.65, 

Cronbach’s alpha = 0.66). We retained the “do nothing” for management option as a separate, stand-alone 

variable because it did not load on the “Acceptance of CWD Management” factor (even when reverse-

coded) and it inherently contradicted the other action-items (Table 1.1.). See Supplemental File A for 

detailed methodology and results. After confirming factor structure, we combined items and calculated a 

mean score for each respondent for all relevant latent constructs (Smith et al., 2021).  

Responses for our true/false questions were coded as either incorrect (0) or correct (1); unsure was 

categorized as incorrect. A knowledge index was created by summing the five knowledge questions (range 

= 0 to 5). For our hypothetical scenario, the first two responses were collapsed into a single category labeled 

“Increase hunting/no change” and the last two responses were collapsed into a single category labeled 

“Decrease hunting/stop hunting”. 

After measuring scale properties and calculating index scores for multi-item constructs 

(Supplemental File A), we examined descriptive statistics (e.g., counts, averages, standard deviations, and 

percent frequencies) for the following variables: risk perceptions related to CWD, concern related to CWD, 



  

 16 

future hunting behavior in a hypothetical scenario, and management acceptance for CWD. Then, we 

compared the means among conservatives compared to moderates/liberals for all of these items using 

independent samples t-tests to determine which group was more willing to view CWD as a risk (Hypothesis 

1), view CWD as a concern (Hypothesis 2), report a higher likelihood of increasing hunting behavior at 

hypothetical CWD prevalence levels (Hypothesis 3), and support CWD management (Hypothesis 4). To 

minimize the likelihood of Type 2 errors (false positives) when interpreting results of our multiple 

hypothesis tests, we applied a Holm-Bonferroni correction (Abdi, 2010) to adjust the threshold of statistical 

significance. We measured effect size using Cohen’s D (Haus et al., 2017). 

We assigned each participant to one of two categories - conservatives or moderates/liberals. The 

group labeled conservatives encompassed those who indicated they were Very Conservative or Somewhat 

Conservative on the questionnaire (77% of the sample). The moderates/liberals group included those who 

selected that they were Very Liberal, Somewhat Liberal, or Moderate on the questionnaire (23%). These 

percentage breakdowns of political identity are a little different than the general populations of North 

Carolina (Conservatives: 40%, Moderate: 32%, Liberal: 23%, Unknown: 5%; Pew Research Center, 2022) 

and South Carolina (Conservatives: 43%, Moderate: 35%, Liberal: 15%, Unknown: 6%; Pew Research 

Center, 2022). However, hunters traditionally lean conservative or Republican on the political identity 

spectrum (Yamane et al., 2021). We combined moderate and liberal hunters to make the comparisons 

among political groups more balanced. We decided that this was justified since only 4% of our sample 

identified as politically liberal. Furthermore, we tested for differences between moderate hunters and liberal 

hunters using t-tests to detect differences in averages. We used Cohen’s D to assess their effect sizes (Haus 

et al., 2017). 

Differences in average results between hunters in North Carolina who completed the questionnaire 

before CWD was detected in the state and afterwards were tested for using t-tests. Again, we used Cohen’s 

D to assess effect sizes (Haus et al., 2017). 

In order to compare responses across states and control for the state variable in analyses, we 

combined the datasets that we obtained from North Carolina and South Carolina. However, we retained a 
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variable in our dataset and analysis (1 for NC, 0 for SC) to account for any inter-state differences. We used 

binary logistic regression to examine the association between political identity and the intended hunting 

behavior if 10% of deer in hunters’ main deer hunting zone had CWD (Hypothesis 3), and we used linear 

regression models to examine associations between political identity and two dependent variables: (1) 

acceptance of the agency to “Do nothing, and let nature take its course” and (2) acceptance rating for the 

aggregate CWD management scale (Hypothesis 4). These models controlled for hunters’ knowledge about 

CWD, which was coded as a dummy variable (with those who answered at least three true/false questions 

correctly as 1 and those who didn’t as 0), risk perception (measured on a scale from 1-9), concern for people 

(measured on a scale from 1-9), and concern for deer populations and hunting (measured on a scale from 

1-9). The demographic attributes controlled for included gender, which was coded as a dummy variable 

(with males as 1 and females/other as 0), age (treated as a continuous variable, representing participants’ 

ages ranging from 18 to 88), education level (which was coded as a dummy variable with college-educated 

being 1 and non-college-educated being 0), and state (with North Carolina being 1 and South Carolina being 

0). Prior to interpreting models, we tested for assumptions of multicollinearity in our regression models 

using variance inflation factors (VIFs) (Craney and Surles, 2002). The VIF values for all four regression 

models were below 2.0, thereby low enough to deduce minimal collinearity among the predictors. We 

reported X-standardized odds ratios (Chen et al., 2013) representing the effects of a standard deviation 

change of the independent variables to facilitate direct comparisons between them (Long and Freese, 2006). 

We compared parameter estimates and odds ratios to identify variables associated with each dependent 

variable. Wherever possible, we used pairwise exclusion for missing values to maximum use of available 

information in analyses.  

Finally, we tested for non-response bias in our sample by comparing the data we obtained from our 

online survey with the data we obtained from our phone survey using independent samples t-tests for 

numerical data (Lawson et al., 2019) and chi-square tests for categorical data (Etter and Perneger, 1997; 

Reisenwitz, 2016). Our phone sample was younger than the online survey sample (mean age 46 vs. 54, 

t(1850) = 10.89, p < 0.001), slightly more likely to be female (6.2% vs. 6.0%, X2(1,1875) = 0.024, p = 
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0.876), and less likely to have obtained a college degree (66.1% college degree vs. 74.9%, X2(1,1849) = 

15.252, p < 0.001). Despite significant differences, all of the effect sizes for these relationships were small 

(i.e., below the 0.6 threshold for medium effect size for Cohen’s D for t-tests (Lovakov and Agadullina, 

2021) and below the 0.1 threshold for Phi for chi-square tests (Kotrlik et al., 2011), thus we decided that 

weighting was not necessary. For our psychological variables, most differences between our online survey 

and phone survey were not significant. For the differences that were significant (i.e., acceptance of the state 

agency doing nothing, acceptance of significantly decreasing the overall deer population and number of 

mature bucks), effect sizes were small (< 0.6; Lovakov and Agadullina, 2021). We conducted analyses 

using SPSS Statistics (IBM Corp).  

 

Results 

Demographic statistics within our online sample reflected those of typical hunters in North and 

South Carolina (Table 1.2.). A majority of respondents (94%) were male, and ages within the sample ranged 

from 18-88 (M = 54.1, SD = 14.7). Most respondents reported a college degree (2-year Associate’s degree 

or 4-year college degree) or higher (75%). Most participants (77.4%) reported being politically 

conservative. 

Most of the differences among demographic and psychological variables were insignificant 

between conservative and moderate/liberal hunters (p-value was > 0.05 for t-tests). The only two variables 

that significantly differed between these two groups of hunters was education and gender (both p-values < 

0.05). Although the Cohen’s D values for these differences were 0.41 and -0.30 respectively, we decided 

that we can combine moderates and liberals since most differences were insignificant. Also, most 

differences were insignificant between North Carolina hunters pre and post-detection; however, differences 

in risk perception and acceptance of “do nothing and let nature take its course” were significant (p = 0.03 

for both). However, the effect sizes for these differences were small (Cohen’s D < 0.10 for both). Therefore, 

we decided that differences in hunters’ perceptions of CWD across detection status were not important for 

this study. 
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Table 1.2. Breakdown of Percentages of North and South Carolina Hunters in Largest Group for 

Gendera, Education Levelb, and Political Identityc and Average Aged by Survey Type and State 

using Descriptive Statistics. 

 Percentage Average Age (SD) 

NC Online   

     Male 94.6 N/A 

     College-educated 69.2 N/A 

     Conservative 74.6 N/A 

     Age N/A 54.9 (15.2) 

SC Online   

     Male 93.1 N/A 

     College-educated 79.7 N/A 

     Conservative 79.8 N/A 

     Age N/A 53.4 (14.2) 

NC + SC Online   

     Male 93.8 N/A 

     College-educated 74.9 N/A 

     Conservative 77.4 N/A 

     Age N/A 54.1 (14.7) 

NC Phone   

     Male 93.5 N/A 

     College-educated 67.1 N/A 

    Conservative N/A N/A 

     Age N/A 45.5 (16.3) 

SC Phone   

     Male 94.2 N/A 

     College-educated 65.1 N/A 

    Conservative N/A N/A 

     Age N/A 46.3 (14.2) 



  

 20 

Table 1.2. (continued).   

NC + SC Phone   

     Male 93.8 N/A 

     College-educated 66.1 N/A 

    Conservative N/A N/A 

     Age N/A 45.9 (15.3) 

NC + SC, Online + Phone   

     Male 93.8 N/A 

     College-educated 74.9 N/A 

    Conservative N/A N/A 

     Age N/A 51.5 (15.3) 

aCoded as: 1 = Male, 0 = Female, -1 = Other 
bCoded as: 1 = College-Education, 0 = Not College-Educated 
cCoded as: 1= Conservative, 0 = Moderate/Liberal 
dTreated as a continuous variable 

 

We found support for hypotheses 1-4. Compared to conservatives, moderates/liberals were 

significantly more likely to report higher risk perceptions related to CWD (t(1216) = 3.16, p = 0.002, 

Cohen’s D = 0.22) and greater concerns for people (t(1229) = 2.10, p = 0.036, Cohen’s D = 0.14). However, 

concerns among political groups regarding deer populations and hunting were similar (t(1230) = -0.40, p = 

0.69, Cohen’s D = -0.03; Table 1.3.).  

Conservatives reported a greater likelihood of maintaining or increasing their hunting participation 

in a CWD-affected area (t(1233) = -3.00, p = 0.003, Cohen’s D = -0.21). Regression models examining 

hunting behavior change in response to CWD mirrored mean comparison results (Table 1.3.) and supported 

hypothesis 3. Even when controlling for a variety of other demographic and psychological variables, 

hunters with a conservative political identity reported that their hunting participation levels would be more 

resilient to emergence of CWD in their primary hunting area (OR = 1.28, p < 0.001; Table 1.4.). Other 

variables also predicted changes in hunting behavior in response to CWD (Table 1.4.). Individuals who 
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were more concerned about the effects of CWD on human health were less likely to continue hunting (OR 

= 0.68, p = < 0.001). Younger hunters were more likely than older hunters to continue hunting in CWD-

affected areas (OR = 0.61, p = < 0.001). 

Moderate/liberal hunters reported a higher acceptance of decreasing deer populations (t(464) = 

3.78, p = <0.001, Cohen’s D = 0.26). Regression models examining management support in response to 

CWD mirrored mean comparison results (Table 1.3.) and supported hypothesis 4. Hunters who identified 

as moderate or liberal were more accepting of decreasing deer populations in comparison to conservative 

hunters (B = -0.12, p = < 0.001; Table 1.6.). Two other demographic variables besides political identity 

also predicted support for decreasing deer populations in response to CWD (Table 1.6.). Hunters who were 

older (B = 0.17, p < 0.001) and highly educated (B = 0.06, p = 0.05) were more likely to accept the decrease 

of deer populations. Political identity was consistently among the stronger predictors of hunting behavior 

and management support, even when accounting for other psychological variables (including knowledge, 

risk perceptions, and concern) and demographic variables (including age and education; Tables 1.4-6.). 

Despite this, the predictive power of the future hunting behavior model (Nagelkerke pseudo-R2 = 0.15), 

and the CWD management acceptance models (Adj. R2 values between 0.06 and 0.11) were relatively weak, 

suggesting that many other variables beyond those considered in this study likely impact hunters’ response 

to CWD and CWD-related interventions.  

Moderate/liberal hunters also reported a lower acceptance of the agency doing nothing to limit the 

spread of CWD (t(1231) = -3.19, p = 0.001, Cohen’s D = -0.22). Lastly, moderate/liberal hunters reported 

a higher acceptance of management interventions designed to stop the spread of CWD (t(1232) = 5.04, p < 

0.001, Cohen’s D = 0.34) (Table 1.3.). With respect to support for CWD management, conservative hunters 

were more accepting of doing nothing to address CWD emergence (B = 0.12, p = < 0.001; Table 1.5.) and 

less likely to accept management intervention (B = -0.17, p = < 0.001; Table 1.5.). Other variables also 

predicted support for management in response to CWD (Table 1.5.). Hunters who were more concerned 

about the potential for CWD to reduce deer populations were more likely to accept management 

interventions (B = 0.19, p = < 0.001), and those who expressed more knowledge about the disease were 
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less likely to accept “do nothing” as an alternative (B = -0.07, p = 0.02). Hunters who were older (B = 0.15, 

p = < 0.001) and highly educated (B = 0.07, p = 0.01) were more likely to accept management intervention. 

Finally, hunters in North Carolina were less likely to accept CWD management interventions than hunters 

in South Carolina (B = -0.09, p = <0.001).  
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Table 1.3. Comparison of CWD Risk Perceptionsa, Concernb,c, Future Hunting Behaviord, Acceptance of 

Decreasing Deer Populationse, Acceptance of Doing Nothingf, and Acceptance of CWD Management 

Interventiong (Mean, SD, Percentage (%) that Scored Highh on Response Scale) for Conservative and 

Moderate/Liberal Deer Hunters in North and South Carolina. 

Variables 
Conservatives  

(n = 957) 

Moderates/Liberals  

(n = 279) 

Overall 

sample  

(n = 1430) 

t 
Cohen’s 

D 

 M SD % M SD % M SD   

Risk perception 2.84 1.72 3.3 3.21 1.79 4.0 2.91 1.74 3.16** 0.22 

Concern for 

people 
3.36 2.32 10.7 3.69 2.39 13.0 3.41 2.32 2.10* 0.14 

Concern for 

deer 

populations and 

huntingf 

6.19 2.29 46.7 6.13 2.34 45.5 6.11 2.33 -0.40 -0.03 

Intended 

hunting 

behavior 

0.58 0.49 57.9 0.48 0.50 47.7 0.55 0.50 -3.00** -0.21 

Acceptance of 

decreasing deer 

populations 

0.25 1.21 48.3 0.56 1.17 55.9 0.31 1.20 3.78*** 0.26 

Acceptance of 

Do nothing and 

let nature take 

its course 

-0.68 1.18 16.8 -0.94 1.14 12.2 -0.72 1.18 -3.19*** -0.22 

Acceptance of 

CWD 

Management 

Interventions 

0.40 0.89 62.3 0.71 0.87 74.6 0.46 0.91 5.04*** 0.34 

*, **, *** denote statistically significant p-values at alpha = 0.05, 0.01, and 0.001, respectively. 
aRisk perception overview: 2 items; Cronbach’s alpha = 0.772; rated on a scale from 1 = No Risk to 9 = 

Extreme Risk; percentage is of those who scored > 7 
bConcern for people overview: 2 items; Cronbach’s alpha = 0.951; rated on a scale from 1 = Not 
Concerned to 9 = Extremely Concerned; percentage is of those who scored > 7 
cConcern for deer populations and hunting overview: 2 items; Cronbach’s alpha = 0.927; rated on a scale 
from 1 = Not Concerned to 9 = Extremely Concerned; percentage is of those who scored > 7 
dCoded as either 0 = Stop hunting/Decrease hunting or 1 = No change/Increase hunting; percentage is of 

those who scored a 1 
eAcceptance of decreasing deer populations overview: 2 items; Cronbach’s alpha = 0.853; rated on a scale 

from -2 = Completely Unacceptable to 2 = Completely Acceptable; percentage is of those who scored > 0 
fAcceptance of “Do Nothing” = Rated on a scale from -2 = Completely Unacceptable to 2 = Completely 

Acceptable; percentage is of those who scored > 0 
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gAcceptance of CWD management interventions overview: 4 items; Cronbach’s alpha = 0.663; rated on a 
scale from -2 = Completely Unacceptable to 2 = Completely Acceptable; percentage is of those who scored 

> 0 
hPercentage of participants who scored: >7 for risk perception, concern for people, and concern for deer 

populations and hunting, 1 for intended hunting behavior, >0 for acceptance of decreasing deer 

populations, acceptance of “Do Nothing”, and acceptance of CWD management interventions 

 

Table 1.4. Parameter estimation (B) and standardized odds ratios (OR) from a logistic regression model 

predicting future hunting participationa of hunters in North Carolina and South Carolina in CWD-affected 

areas (n = 1430)b.  

Variable B SE Standardized OR p-value 

Constant 2.10 0.40  <0.001 

Political identity 0.25 0.06 1.28 <0.001 

Gender 0.43 0.26 1.53 0.097 

Age -0.50 0.07 0.61 <0.001 

Education -0.01 0.15 0.99 0.922 

State 0.09 0.13 1.10 0.463 

Knowledge level 0.25 0.13 1.28 0.053 

Risk perceptionc -0.03 0.07 0.97 0.698 

Concern for peopled -0.38 0.08 0.68 <0.001 

Concern for deer populations and huntingd -0.11 0.07 0.90 0.128 

*, **, *** denote statistically significant p-values at alpha = 0.05, 0.01, and 0.001, respectively. 
aResponse options: “Increase hunting/no change” (coded as 1) and “Decrease hunting/stop 

hunting” (coded as 0) 
bCragg-Uhler (Nagelkerke) R2 = 0.146 
cScale: 1 = No Risk to 9 = Extreme Risk 
dScale: 1 = Not Concerned to 9 = Extremely Concerned 
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Table 1.5. Parameter estimation from linear Regression Models Examining Factors Associated with North 

and South Carolina hunters’ acceptancea of the CWD management option “Do nothing, and let nature take 

its course”b and acceptance of CWD Management Interventions (n = 1430)c. 

 Do nothing, and let nature take its course CWD Management Interventions 

Variable B SE Standardized B B SE Standardized B 

Constant -0.30 0.21  -1.12 0.62  

Political identity 0.34 0.08 0.12*** -1.43 0.24 -0.17*** 

Gender -0.03 0.14 -0.006 0.26 0.41 0.02 

Age -0.003 0.002 -0.04 0.04 0.007 0.15*** 

Education -0.10 0.08 -0.04 0.59 0.23 0.07** 

State 0.31 0.07 0.13*** -0.66 0.20 -0.09*** 

Knowledge level -0.16 0.07 -0.07* 0.34 0.20 0.05 

Risk perceptiond 0.002 0.02 0.003 -0.07 0.07 -0.04 

Concern for peoplee 0.01 0.02 0.02 0.02 0.05 0.01 

Concern for deer 

populations and 

huntinge 

-0.08 0.02 -0.16*** 0.29 0.05 0.19*** 

*, **, *** denote statistically significant p-values at alpha = 0.05, 0.01, and 0.001, respectively. 

aScale: -2 = Completely Unacceptable to 2 = Completely Acceptable 
bAdjusted R2 = 0.067 
cAdjusted R2 = 0.105 
dScale: 1 = No Risk to 9 = Extreme Risk 
eScale: 1 = Not Concerned to 9 = Extremely Concerned 
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Table 1.6. Parameter estimation from a linear Regression Model Examining Factors Associated with North 

and South Carolina hunters’ acceptancea of Decreasing Deer Populations (n = 1430)b. 

Variable B SE Standardized B p-value 

Constant -0.79 0.21  <0.001 

Political identity -0.16 0.04 -0.12 <0.001 

Gender 0.26 0.14 0.05 0.06 

Age 0.01 0.002 0.17 <0.001 

Education 0.16 0.08 0.06 0.05 

State -0.08 0.07 -0.03 0.26 

Knowledge level 0.11 0.07 0.05 0.12 

Risk perceptionc 0.03 0.02 0.04 0.22 

Concern for peopled 0.02 0.02 0.04 0.23 

Concern for deer populations and huntingd 0.004 0.02 0.007 0.82 

aScale: -2 = Completely Unacceptable to 2 = Completely Acceptable 
bAdjusted R2 = 0.058 
cScale: 1 = No Risk to 9 = Extreme Risk 
dScale: 1 = Not Concerned to 9 = Extremely Concerned 

 

Discussion 

This study contributed to human dimensions research on wildlife disease by documenting how 

political identity shaped hunters’ perceptions of CWD risk, intended changes in hunting behavior related to 

the emergence of CWD, and support for management of CWD. Compared to conservative hunters, 

moderate and liberal hunters viewed CWD as a greater concern and an issue that requires agency 

intervention (whether it be decreasing the deer populations or implementing new bans/requirements). In 

contrast to other demographic and attitudinal variables with limited impact on CWD management 

preferences (e.g., age, income, gender; (Meeks et al., 2022), political identity tended to be among the most 

influential predictors. The politicized responses to CWD detected in this study appear similar to those 

associated with the COVID-19 pandemic (Beall et al., 2021). Specifically, people who identify as more 
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politically left leaning are generally more supportive of disease management, and less risk tolerant 

(Haischer et al., 2020; Hao et al., 2021; Malik et al., 2020; Kerr et al., 2021; Barrios and Hochberg, 2020).  

Our results contribute to research on public responses towards wildlife disease by highlighting how 

cultural cognition may shape hunters’ perceptions of CWD (Kahan et al., 2011).  Cultural cognition among 

those with hierarchical and individualistic worldviews tends to downplay environmental risks because 

addressing those risks often requires collective action that threatens hierarchical social structures and 

restricts the free market (Kahan et al., 2008). In contrast, cultural cognition among those with egalitarian 

and communitarian worldviews promotes higher perceived risk for environmental issues and more support 

for environmental regulations, particularly those that reduce inequality within society (Douglas and 

Wildavsky, 1983; Kahan et al., 2008). Cultural cognition is closely tied to political ideology, particularly 

in the United States, where conservatives tend to adopt individualistic and hierarchical worldviews and 

liberals tend to adhere to communitarian and egalitarian ones (Wildavsky, 1987; Gastil et al., 2011; van der 

Linden, 2016). Political identity-related cultural cognition predicted how Americans evaluated the 

importance of conservation during the COVID-19 pandemic (Casola et al., 2022). These patterns are 

consistent with those observed before and leading up to the 2020 election, signifying that liberal voters tend 

to place significantly more weight on issues related to conservation and the environment than their 

conservative counterparts (Pew Research Center, 2020a; Casola et al., 2022). Furthermore, differing 

perceptions of COVID-19 risk driven by cultural cognition predicted more support for protective actions 

such as handwashing and social distancing among those identifying as more politically liberal (Bruine de 

Bruin and Bennett, 2020; Haischer et al., 2020; Hao et al., 2021; Malik et al., 2020; Kerr et al., 2021; Barrios 

and Hochberg, 2020). Similarly, individuals who identified as being more liberal had more trust in scientists 

and the government to manage risks of COVID-19 (O'Shea and Ueda, 2021; Beall et al., 2021; Cacciatore 

et al., 2018; Gauchat, 2012; Funk et al., 2019). Although some scholars suggest COVID-19 was unusually 

politicized and impacted by cultural cognition (Liu and Yang, 2023), this study suggests cultural cognition 

may also shape how hunters understand and prefer to manage CWD. The COVID-19 pandemic appeared 

to exacerbate the polarization of conservation issues within the 2020 election cycle in the U.S. (Casola et 



  

 28 

al., 2020). Cultural cognition among politically conservative hunters in our study could explain why they 

viewed CWD as less risky than their more liberal counterparts, and why they were less willing to support 

management regulations established by experts. Specifically, conservative cultural cognition promotes 

opposition to and skepticism towards government- and expert-mandated regulations (Whitehead and Perry, 

2020), and it provides an intuitive explanation for conservative hunters showing less support for agency 

interventions designed to limit the spread of CWD. Similarly, liberal cultural cognition tends to accentuate 

concern about environmental hazards (Casola, et al., 2020), and may explain why politically moderate and 

liberal hunters reported being less willing to expose themselves to CWD through hunting in areas with 

known infections (Smith et al., 2023) but more supportive of management than conservative hunters.  

Both risk theory and strategic bias may explain why South Carolina hunters were more concerned 

about CWD and more willing to support management than North Carolina hunters. In many previous 

studies state effects were weak (Lyon and Vaske, 2010) or unusable due to small sample sizes (Needham 

et al., 2004). Lyon and Vaske (2010), however, reported hunters from states that had not yet detected CWD 

at the time of data collection (ie., Arizona, North Dakota) were more likely to report changing their behavior 

compared to hunters in states already impacted by CWD (ie., Wisconsin). They suggest hunters’ dedication 

and real world experience with CWD encouraged study participants to discount hypothetical risks and 

information in their survey. These differences seem less extreme when comparing North Carolina and South 

Carolina, although CWD may have been higher on the uncertain dimension of risk for South Carolina 

hunters given the disease was not detected there at the time of this study. People attribute higher risks to 

hazards that are new or unknown and demonstrate more support for mitigating those risks (Fischhoff et al., 

1978; Sjoberg, 2000; Slovic, 1978), which may explain why such management support was higher in South 

Carolina than North Carolina. An alternative explanation for our results is strategic bias, which is the 

tendency to deliberately and systematically distort or misstate information for strategic purposes (Flyvbjerg, 

2021). In this case, North Carolina hunters may purposefully report less willingness to support management 

strategies like banning baiting and restricting movement of deer skulls and spinal cords from the location 

where the deer was harvested because they want to avoid regulations that might realistically be considered 
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by the agency following CWD detection. Conversely, supporting the same CWD management strategies 

may feel purely hypothetical, and less likely to actually impact hunting opportunities, for South Carolina 

hunters since the disease was not yet detected in their state. 

Our study also contributes to previous research by suggesting knowledge level, risk perceptions, 

age, and education retain independent effects on CWD management preferences after accounting for 

political identity. Although previous human dimensions studies on CWD have tested for hunters’ 

knowledge of the disease (Vaske et al., 2006), our study is the first to suggest more knowledge predicts a 

lower acceptance for the state agency to do nothing to manage CWD. Hunters who are more knowledgeable 

about CWD might be more willing to support management because they know of the detrimental effects 

that this disease has on deer population numbers. Similarly, hunters who reported higher education levels 

may have been more likely to support specific CWD management interventions if their education enhanced 

their awareness of disease management concepts and principles (e.g., reducing density, reducing mobility 

of vectors). Regardless of the mechanisms involved, these relationships reflect prior human dimensions 

work demonstrating the value of education as a channel to increase hunters’ cooperation in accomplishing 

deer management objectives, such as reaching a harvest quota (Decker and Connelly, 1990). High risk 

perceptions may increase hunter beliefs that CWD needs to be eradicated (Cooney and Holsman, 2010), 

leading to higher levels of support for agency intervention to control its spread. Similarly, one explanation 

for the relationship between higher concern and reduced hunting frequency is the possible health risks that 

are associated with CWD (Vaske et al., 2004). Higher risk perception and aversion also provides an 

explanation for why older hunters reported being less willing to hunt in areas where CWD was detected or 

to consume meat from deer harvested in those areas (Lyon and Vaske, 2010; Miller et al., 2004). Other 

studies have also shown that older hunters are more likely to comply with disease management practices 

for deer (e.g., tuberculosis) than younger hunters, including feeding and baiting restrictions (O’Brien et al., 

2006).  

Future research could engage participants with a more balanced political identity (i.e., landowners) 

to determine if there are identity related thresholds that our conservative-leaning sample of hunters could 
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not detect. Other studies could implement a more rigorous examination of political identity in their data 

collection instruments. Rather than just asking one question indicating how respondents identify on a 5-

point scale, other researchers may want to ask multiple questions about voter preferences and responses to 

politically-charged issues (Kahan, 2015). Researchers could also apply the cultural cognition scales, which 

include “hierarchy-egalitarianism” and “individualism-communitarianism” continuous attitudinal scales, to 

enhance their assessment of stakeholders’ cultural cognitions (Kahan, 2008). This additional data would 

allow for a more complete, rigorous, and holistic analysis of political identity on wildlife disease 

management. Similarly, future research focused on other metrics for identity (e.g., environmental 

worldview) might be insightful. Liberal and conservative identities do not parallel political groups in other 

international contexts as closely as they do in the United States, where they have become seemingly 

inseparable (Pew Research Center, 2017), highlighting the need for research in other cultural contexts. 

Another possible limitation of this study that might be addressed in future research is self-report accuracy 

(Beall et al., 2021). Some hunters might have responded to questions in a way that they believe will be 

viewed favorably by the state wildlife agencies. However, the anti-management views among hunters 

reporting politically conservative identities may reduce social desirability bias in this case. Lastly, to 

examine whether hunters actually alter their hunting frequency or comply with management regulations, 

another study could be administered that tests behavioral differences between conservatives and 

moderates/liberals in a state where CWD already exists. 

 

Management Implications 

In the field of natural resource management today, the OneHealth initiative has molded the way in 

which stakeholders think about wildlife health. Just as zoonotic diseases are nearly impossible to manage 

without the support of key stakeholders, CWD should not be managed without the input of hunters. This 

study outlines ways we can potentially integrate social science more effectively into the decision-making 

process and management of CWD.   
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This study has several implications for garnering support from hunters for CWD management. 

First, CWD management in predominantly politically conservative regions (e.g., ‘red counties’, rural areas) 

may benefit from a focus on advocacy campaigns building support for scientifically grounded management 

and intervention strategies with the goal of minimizing the spread of CWD and protecting the deer herd. 

Second, CWD management in predominantly politically liberal regions (e.g., blue counties, peri-urban 

regions) may benefit from advocacy campaigns highlighting the relatively low risk of engaging in deer 

hunting within CWD management zones. Thirdly, since controlling overabundant deer herds is essential to 

managing CWD, it’s important to note that conservative hunters are primed and ready to fulfill this 

management niche, whereas liberal hunters might need more persuasion to do the same. Fourth, advocacy 

campaigns may benefit from an emphasis on impacts to deer population and hunting, two impacts of high 

concern across the whole range of political identities. Fifth, managers may need to engage directly with 

older hunters (just as they might do with moderate/liberal hunters) to alleviate concerns about the risks 

posed by hunting in areas where CWD has been detected. Ultimately, this study suggests that, when 

operating in a world where political polarization over conservation issues such as wildlife disease 

management is prominent, communication products must be developed with audience ideology in mind. 
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APPENDIX 

 

Supplemental File A. Results from a Factor Analysis of Risk Perception, Concern for People, Concern for 

Deer Populations and Hunting, Acceptance of Decreasing Deer Populations, and Acceptance of CWD 

Management Interventions among Deer Hunters in North and South Carolina. 

 

Item Factor Loading  

 1 Communality 

Factor 1: Risk Perception   

     RISK 1: Accidentally eating meat from an animal infected with 

CWD 
0.903 0.815 

     RISK 2: Becoming ill as a result of exposure to CWD 0.903 0.815 

Factor 2: Concern for People   

     CONCERN 1: Your own personal health 0.977 0.954 

     CONCERN 2: The health of other people you know 0.977 0.954 

Factor 3: Concern for Deer Populations and Hunting   

     CONCERN 1: The potential for CWD to dramatically reduce 

the deer population in North/South Carolina 
0.966 0.932 

     CONCERN 2: The threat CWD poses to the future of deer 

hunting in North/South Carolina 
0.966 0.932 

Factor 4: Acceptance of Decreasing Deer Populations   

     ITEM 1: Significantly decreasing the overall deer population 0.934 0.873 

      ITEM 2: Significantly decreasing the overall number of mature 

bucks 
0.934 0.873 

Factor 5: Acceptance of CWD Management Interventions   

      MANAGEMENT 2: Require unused deer parts to be buried, 

incinerated, or disposed of in a landfill 
0.671 0.451 

     MANAGEMENT 3: Require all hunters to provide a sample for 

testing 
0.782 0.612 

     MANAGEMENT 4: Ban supplemental feeding and baiting of 

deer 
0.682 0.466 

     MANAGEMENT 5: Ban removal of deer skulls and spinal 

cords from the location where the deer 

was harvested 

0.694 0.482 
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Abstract 

Non-market valuation represents a critical tool for managing emerging zoonotic diseases. The mode 

in which contingent valuation (CV) questions are asked can impact valuations due to strategic biases 

inherent to self-reporting economic decisions. Many studies use open-ended CV prompts to determine how 

much stakeholders will pay to mitigate risks posed by emerging diseases. While this method is often the 

most logistically feasible, economists argue it introduces more bias than dichotomous choice assessment 

models. In this case study, we compare two survey modes and two CV methods for assessing willingness 

to pay for management of chronic wasting disease (CWD) in white-tailed deer. Chronic wasting disease 

has posed a challenge for wildlife managers since the 1960s and continues to spread around the world. 

Agencies in CWD-prevalent regions have adopted costly testing and carcass disposal practices to mitigate 

the spread of this fatal and highly-transmissible disease. We administered online surveys (n=1,430) and 

conducted phone surveys (n=602) in North and South Carolina to assess how much deer hunters were 

willing to pay for CWD testing and disposal across different survey modes and CV methods. Among the 

online survey respondents, 34.1% (n=488) hunters were willing to pay for testing and 43.4% (n=620) were 

willing to pay for disposal. Of the hunters we sampled over the phone, 48.6% (n=293) were willing to pay 

a fee for testing and 50.7% (n=306) for disposal. Survey mode affected mean WTP for testing and disposal 

in open-ended questions, with lower estimates from the online survey (M = $15.96, 95% CI [0 – 49.83] for 

testing; $14.74, 95% CI [0 – 39.02] for disposal) than the phone survey (M = $22.90, 95% CI [0 – 53.42] 

for testing; $22.80, 95% CI [0 – 51.69] for disposal). Different CV methods, however, only yielded minor 

differences in WTP estimates reported on our phone survey (dichotomous choice responses: M = $24.80, 

95% CI [23.31 - 26.29] for testing; $24.50, 95% CI [23.11 - 25.89] for disposal). Higher WTP estimates in 
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phone surveys, relative to online, may be explained by interviewer effects where respondents want to appear 

supportive and compliant. The fact that cost-efficient, open-ended WTP methods produced average WTP 

values nearly identical to those generated by the more complex and costly dichotomous choice methods is 

encouraging, but higher variance for open-ended methods remains an important limitation. Our research 

provides some justification for simple and relatively easy open-ended CV methods of assessing WTP for 

wildlife disease management among stakeholders, and underscores the need to account for survey mode 

when collecting and interpreting data about WTP.  

 

Introduction 

 Recent outbreaks of zoonotic diseases have made disease management a major policy priority for 

state wildlife agencies. The World Health Organization recognizes zoonotic diseases as a global concern 

for human health, with potential for significant economic impacts (Thulin et al., 2015). With limited 

public funding available for management, policy makers and management officials need to be able to 

justify and encourage public investment in wildlife disease mitigation. Non-market valuation methods can 

serve as a critical tool in disease management and decision making by informing efforts to estimate costs 

of effectively managing wildlife diseases (Bennett and Balcombe, 2012; Tait et al., 2017), as well as 

efforts to assess potential economic support for management among key stakeholder groups (Ufer et al., 

2022; Smith et al., 2019). Non-market valuation allows for the estimation of values people place on 

ecosystem goods and services for which there are no market prices (Manero et al., 2022). One of the 

challenges in managing wildlife disease is the lack of measurable transactions; however, application of 

nonmarket valuation methods can assist with placing an economic value on mitigating impacts of wildlife 

diseases. 

Contingent valuation (CV) may be the most frequently used non-market valuation tool for 

estimating the costs and benefits of wildlife disease management (Elkstrand and Loomis, 1997). 

Contingent valuation is a stated preference (survey) method in which respondents are asked to state their 

preferences in hypothetical or contingent markets that allows analysts to estimate demands for goods or 
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services that are not traded in markets, and it is widely used in cost-benefit analysis and environmental 

impact assessment (Markandya and Ortiz, 2011; Carson and Hanemann, 2005; Venkatachalam, 2004). 

Contingent valuation approaches form the core of economic valuation studies investigating zoonotic 

disease management because they reveal important patterns in the public’s willingness to pay (WTP) for 

solutions. Contingent valuation style questions are often administered via a survey in which participants 

are asked how much they are willing to pay for a particular good, service, or conservation project 

(Mitchell and Carson 1989). Willingness to pay can be interpreted as the monetary measure of how much 

the good or service is worth to individuals. Contingent valuation studies have been used to measure the 

public’s WTP for a myriad of conservation goods including preventing species loss by introducing a 

hypothetical plan to protect habitat of endangered species (Loomis and Ekstrand, 1997), maintaining non-

consumptive wildlife tourism by proposing a wildlife conservation trust fund (Barnes et al., 1999), and 

avoiding negative environmental impacts associated with lead ammunition (Pain et al., 2019; Ufer et al., 

2022). Species characteristics that might influence public WTP for wildlife conservation include game 

status, conservation status, and an animal’s charismatic nature (Dalrymple et al., 2012; Loomis and 

Elkstrand 1997; White et al., 2001).  

The CV approaches used in many wildlife disease economics studies may, however, be 

vulnerable to at least two forms of bias. The mode of administration can introduce important limitations. 

Specifically, online surveys tend to overrepresent high income and younger demographics (Willems et al. 

2006; Baker and Downes-Le Guin 2007; Ball 2019) and both groups tend to report higher WTP than their 

counterparts, yielding higher overall CV estimates (Shultz and Lindsay, 1990; Yu et al., 2014; 

Govindasamy and Italia, 1999). Social desirability bias may also contribute to lower WTP values in mail 

surveys relative to telephone surveys, where respondents attempt to show support for interviewers by 

reporting higher WTP values (Lindberg et al., 1997; Whitaker et al., 1998). Similarly, in-person 

interviews generated higher WTP estimates than those reported on self-administered questionnaires, 

providing more evidence for social desirability bias driven by CV administration mode (Leggett et al., 

2003). 
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Frequent usage of open-ended rather than dichotomous choice questions in wildlife disease 

related CV research may also create biased valuation estimates. Despite theory-driven concerns about the 

validity of open-ended contingent valuation methods, they are still frequently used in research on 

zoonotic disease management (Bateman et al., 1994; Arbiol et al., 2013; Vajda et al., 2020; Esch et al., 

2012). Open-ended WTP methods can fail to provide participants with cues as to plausible values, 

therefore making CV questions difficult to answer (Frew et al., 2003). Surveys using this format might 

yield low response rates, high item nonresponse, and possibly inaccurate valuations (Frew et al., 2003). 

Open-ended formats are vulnerable to strategic bias because the respondent has more autonomy to answer 

the WTP question in a way that is favorable to them (Doyon and Bergeron, 2016). Since it is more 

difficult for a respondent to come up with their own estimate of WTP than to say “yes” or “no” to a bid 

level that is presented to them, they might be more likely to say a low value when asked about WTP via 

an open-ended format (Mitchell and Carson, 2013; McCollum and Miller 1994; Brown et al., 1996). 

Scholars also suggest dichotomous choice methods yield more valid results because people are 

conditioned to choose whether or not to purchase a good at a set price, but find open-ended propositional 

unfamiliar and difficult to respond to (Kealy and Turner, 1993). The dichotomous choice approach has 

gained acceptance for its incentive compatibility (i.e., it induces respondents to reveal their true 

preferences) and therefore high probability of yielding accurate estimates of true WTP (Hoyos and 

Mariel, 2010; Cummings et al., 1995). Collectively these arguments have made dichotomous choice 

methods the preferred option among many CV scholars (Hammitt et al., 2001) and government agencies 

in the US and Europe that are charged with non-market valuation (Hoyos and Mariel, 2010). Despite 

multiple limitations, open-ended CV approaches do offer important benefits. First, an open-ended strategy 

can produce more precise estimates of respondents’ willingness to pay (van der Pol et al., 2008). Second, 

open-ended methods avoid starting point biases (Lusk and Hudson, 2004). Third, open-ended methods 

avoid ‘yeah-saying’ (i.e., a respondent’s tendency to say “yes” to any payment amount for provision of a 

public good or a respondent saying “yes” to a question without really meaning it) from the respondent 

(Alvarez-Farizo et al., 1999; Michell and Carson, 1989; Jamelske and Kipperberg, 2006; Sakashita et al., 
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2012). The results from eleven contingent valuation surveys that compared WTP formats demonstrated 

that mean WTP values found from the dichotomous choice methods consistently exceeded the mean WTP 

values derived from the open-ended methods (Brown et al., 1996), potentially impacting interpretations 

regarding nonuse valuation.  

 We build on this research by comparing estimates of WTP for CWD management derived from 

two types of survey modes (online and phone) and valuation methodologies (open-ended and 

dichotomous choice questions) for North Carolina and South Carolina hunters. CWD has impacted the 

health of populations in the cervid family including white-tailed deer, elk, and moose (Uehlinger et al., 

2016). The threat posed by CWD has also become an obstacle to maintaining hunting participation around 

the United States and abroad (Lyon and Vaske, 2010). CWD is a costly disease because wildlife agencies 

have to provide financial support to increase surveillance and security of highly-impacted areas (Rivera et 

al., 2019), compensate for sample testing (Carlson, 2018), and pay for the depopulation of captive cervid 

facilities (Bureau, 2006). Therefore, research on how to mitigate the spread of CWD has focused on the 

amount of monetary assistance key wildlife stakeholders are willing to pay to support management (Lu et 

al., 2015). Both dichotomous choice (Ufer et al., 2022) and open-ended (Adhikari et al., 2022) methods 

and multiple survey modes (e.g., phone, online) are being used for non-market valuation research in 

domains related to wildlife disease management (Bennett and Balcombe, 2012; Tait et al., 2017). We 

focused on hunters’ WTP for CWD testing and carcass disposal, two services critical to control the 

disease and services that could be considered public goods in the eyes of hunters. Recent studies have 

assessed hunters’ WTP for other CWD management practices, such as acquiring a voucher for free 

processing of a deer (Adhikari et al., 2022). However, to our knowledge, no other study has reported the 

amounts that hunters, or any other stakeholder group, would be willing to pay for CWD testing and safe 

disposal. We tested three research questions: (1) What is the predicted amount that the “average” hunter 

would be willing to pay for testing and disposal across both online and phone surveys derived from the 

open-ended and dichotomous choice questions?, (2) How different are the average WTP amounts for 

testing and disposal derived from the open-ended questions across both survey modes and derived from 
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the phone survey across both CV methods?, and (3) How do the demographic attributes of hunters predict 

their WTP for testing and disposal? The CWD management context represents an important one for 

understanding potential biases in non-market valuation given both the growing cost of managing this 

disease and the rapid expansion of economic research employing diverse modes and methods.  

 

Methods 

Sampling & Data Collection 

Our study of hunters’ WTP for CWD management focused on two southeastern states: North 

Carolina (a state where the disease was recently detected) and South Carolina (a state where the disease has 

not yet been detected). In North Carolina, we administered our survey to a simple random sample of 8,490 

adult (age 18 years or older) North Carolina hunters who were licensed to hunt white-tailed deer between 

2018 and 2020. Most (n=5,178) had email addresses and received invitations to take an online Qualtrics 

survey in March of 2022. Participants contacted via email, were sent one invitation and three reminders, 

each sent a week apart (Dillman et al., 2014). We deleted records for those who requested to be removed 

from the contact list (n = 9). The hunters who did not share email addresses were mailed postcards (n=3,312) 

with a link and a QR code to the online survey. We mailed three postcard reminders at two week intervals. 

After removing 126 incorrect addresses, we received 727 (for a response rate of 8.6%) responses, with 526 

(72.4%) responses coming from email recruitment and 201 (27.6%) responses coming from postcard 

recruitment.  

In South Carolina, we administered a survey to a simple random sample of 10,000 adult (age 18 

years or older) South Carolina hunters who were licensed to hunt white-tailed deer in 2022. We sent them 

email invitations to take an online Qualtrics survey in October 2022. The email contained a link to the 

online survey. Similar to the North Carolina survey, we sent one invitation email and three reminder emails, 

each sent a week apart. We deleted records of those who asked to be removed from the contact list for this 

study (n = 7). We received a total of 703 responses from the email recruitment, for an online survey response 
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rate of 7.03%.  

We also conducted phone interviews with hunters who had not responded to the requests to 

complete the online survey. The phone-based questionnaire used a subset of the questions from the online 

instrument that included willingness to pay (WTP) items. In North Carolina, the phone survey sample was 

randomly selected from the non-respondents to the online survey. In South Carolina, the phone survey 

sample was randomly selected from a list of hunters who did not respond to the online survey (n = 8,000) 

and hunters who did not have an email address on file (n = 230). We surveyed 302 participants via phone 

from North Carolina, with a compliance rate of 50.8%. We defined compliance rate as the proportion of 

people from the sample frame who answered questions after answering the phone. Our research partner 

Southwick Associates surveyed 300 participants via phone from South Carolina, but did not report 

compliance rates. This study was approved by the Human Subjects Institutional Review Board of North 

Carolina State University (protocol #24355). 

Questionnaire Development 

We consulted with NC Wildlife Resources Commission biologists to ensure that questionnaire 

language and content was factually correct and appropriate. We pretested the questionnaire with 200 

randomly selected hunters from the same population as the main survey, 121 of whom received an email 

link and 79 of whom received a postcard to complete our survey. Then, we conducted cognitive interviews 

with 10 additional hunters (Desimone and Le Floch, 2004; Peterson et al., 2017; Casola et al., 2020; Valdez 

et al., 2018) whom we knew through personal acquaintances (graduate students, faculty, etc.). We told each 

interviewee the purpose of our study and our expectations of them before we asked if they agreed to 

participate in the cognitive interview. These interviews included discussing each question with participants 

to iteratively improve alignment between the research team’s intended meaning of questions and 

interpretations of question meaning among the participants (Willis, 2005; Casola et al., 2020). These 

discussions included asking the participant to voice their inner monologue as they completed the 
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questionnaire and asking them to identify and correct issues associated with wording, question 

comprehension, and skip patterns (Dalrymple et al., 2010; Burke et al., 2019). 

Online Survey 

We individually measured WTP for CWD testing and WTP for safe disposal of a CWD-infected 

carcass with an open-ended question. Before we asked participants WTP for CWD testing and disposal 

questions, we primed them with the following context: 

“Testing harvested deer for CWD and disposing of CWD infected carcasses in a safe way can be 

an expensive part of effective CWD management. Safe disposal of deer carcasses that are infected with 

CWD requires burial, incineration, or using a sanitary landfill. In the following questions, please think about 

how important testing and carcass disposal is to you and how much you would be willing to pay for these 

management activities.” 

We then asked the participant if they were willing to pay a fee to get a deer that they harvested 

tested for CWD. If the participant said “yes,” we asked “How much would you be willing to pay to get a 

deer you harvested tested for CWD?” as an open-ended question. After the questions on CWD testing, we 

applied the same approach towards determining hunter willingness to pay for CWD disposal. We asked the 

participants if they were willing to pay a fee to safely dispose of the carcass if they harvested a deer in a 

county in which CWD was prevalent. If the participant said “yes,” we asked “How much would you be 

willing to pay to safely dispose of the carcass?” as an open-ended question. Participants were not required 

to answer any of these four WTP questions. 

All participants were asked to indicate their gender identity (male, female, or other), age (phrased 

as what year they were born), education (less than a high school diploma, high school or GED, college 

degree, or advanced degree beyond 4-year degree), political identity (assessed using a 5-point scale, adapted 

from Casola et al. (2020) and Beall et al. (2021), ranging from very conservative to very liberal), and current 

approximate annual household income before taxes (i.e., Less than $10,000, $10,000 - $29,999, $30,000 - 
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$49,999, $50,000 - $69,999, $70,000 - $89,999, $90,000 - $99,999, $100,000 - $124,999, $125,000 - 

$149,999, and $150,000 or more). 

For South Carolina’s online survey instrument, we used the same questions as North Carolina’s 

online survey instrument. This enabled us to make direct comparisons between states during analyses. The 

only changes to the survey questions were made to reflect that this questionnaire was intended for South 

Carolina and not North Carolina (i.e., changing NC to SC in the question stems). An unexpected new 

detection of CWD in North Carolina forced us to make several small changes to the online survey 

instrument during data collection. First we replaced “In the following questions, please think about how 

important testing and carcass disposal is to you and how much you would be willing to pay for these 

management activities if CWD is detected in North Carolina.” with “In the following questions, please 

think about how important testing and carcass disposal is to you and how much you would be willing to 

pay for these management activities.” in the priming paragraph about the importance of testing and disposal 

after 343 responses were recorded in North Carolina. Similarly, we replaced “Imagine that Chronic Wasting 

Disease is detected in North Carolina and testing centers were established. Would you be willing to pay a 

fee to get a deer that you harvested tested for CWD?” with “Would you be willing to pay a fee to get a deer 

that you harvested tested for CWD?” Lastly, we changed “If Chronic Wasting Disease is detected in North 

Carolina, how much would you be willing to pay to get a deer you harvested tested for CWD?” to be “How 

much would you be willing to pay to get a deer you harvested tested for CWD?” The instruments in both 

states were completely identical outside these three changes made in North Carolina after the first 343 

responses. 

Phone Survey 

The phone survey consisted of a subset of questions from the online survey, including the open-

ended WTP questions, and a set of dichotomous choice contingent valuation questions to estimate the non-

market value of CWD testing and disposal (Hanemann et al., 1991). For the dichotomous choice questions, 

we presented randomized initial bid amounts from a pre-selected set of values between $5 and $25 
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(specifically, $5, $10, $15, $20, and $25). These amounts were suggested by the biologists at the NCWRC 

based on both the cost of testing during the study time period and what they considered realistic fee 

amounts. If the respondent said “yes” to the initial bid amount, we presented a follow-up question with a 

second bid that was randomly selected from the selection of larger values. If the respondent said “no” to 

the initial bid amount, the randomly selected follow-up bid we provided was a lower amount. This 

dichotomous choice methodology produced intervals within which the respondent’s true WTP amount was 

nested (Casola, 2022). For example, if the respondent said yes to the initial bid of $10 and no to a follow-

up bid of $20, then we would know their true WTP is between $10 and $20. After the questions on CWD 

testing, we applied the same approach towards determining their willingness to pay for CWD disposal. We 

asked the participant if they were willing to pay a fee for safe disposal if they harvested a deer in a county 

in which CWD was prevalent. If the participant said “yes,” we would ask them the WTP bid questions. We 

used the same values of $5, $10, $15, $20, and $25 for the disposal questions. 

Data Analysis 

Firstly, we calculated the number of respondents who were willing to pay for both CWD testing 

and disposal using descriptive statistics (e.g., counts and percentages). For the remaining analyses, data 

preparation entailed removing participants who said “no” to the questions “Would you be willing to pay a 

fee to get a deer that you harvested tested for CWD?” or “If you harvested a deer in a county where CWD 

was detected, would you be willing to pay a fee to safely dispose of the carcass?”. We removed these 

participants because we believed it would be more intuitive to present the WTP estimate from those who 

indicated that they are willing to pay at least $1 while acknowledging the percentage of people not willing 

to pay (rather than presenting WTP estimates that included participants who are willing to pay $0). We used 

histograms to represent the distribution of values that participants reported they were willing to pay for 

CWD testing and safe disposal on both our online and phone surveys. 

To analyze the open-ended responses, we used linear regression models. First, we fit linear 

regression models (R Core Team, 2021) to estimate the effect of specific demographic parameters of the 
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respondents in our sample (i.e., gender, education level, age). Then, we used the linear regression models 

to predict specific values for mean WTP for testing and disposal for the average respondent from the open-

ended questions on our online survey (i.e., male, college-educated, 52 years old) and phone survey (i.e., 

male, college-educated, 46 years old) (Research Question 1).  

Using the dichotomous choice responses for WTP for CWD testing and disposal, we fit a 

parametric accelerated failure time model using the ‘survival’ package in R (R Core Team, 2021; Therneau, 

2021). This allowed us to create an interval censored regression model that estimated parameters by 

maximum likelihood. A gaussian distribution was used in the final analysis because it has a strong 

theoretical foundation within WTP studies (Dalrymple et al., 2012; Hadisoemarto and Castro, 2013; Nunes, 

2002; Ressurreição et al., 2011; Simpson and Hanna, 2010). The natural log of the WTP interval was 

modeled as a function of gender (indicator: female = 0, male = 1), age (a continuous variable), and education 

level (indicator: no college = 0, college = 1). We used the interval censored regression model to predict 

mean WTP for testing and disposal from the dichotomous choice questions on our phone survey (Research 

Question 1).  

For both survey modes and CV methodologies, we generated a mean WTP estimate and associated 

95% confidence intervals. To compare WTP value estimates for testing and disposal across survey mode 

and CV method, we used 95% confidence intervals to determine whether they were statistically different 

(Research Question 2). To determine if the average WTP estimates of those who were willing to pay for 

testing and safe disposal were statistically different between survey modes, we controlled for CV methods 

by comparing our estimates from only the open-ended questions from our online and phone surveys. To 

determine if the average WTP estimates of those who were willing to pay for testing and disposal were 

statistically different between CV methods, we controlled for mode by comparing our estimates from the 

dichotomous choice and open-ended questions on our phone survey only. 

We used linear regression models to examine associations between demographic variables and our 

two dependent variables: (1) WTP amounts for testing reported from the open-ended questions on the online 

and phone surveys and (2) WTP amounts for disposal reported from the open-ended questions on the online 
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and phone surveys (Research Question 3). For the online survey, the demographic attributes included 

gender, which was coded as a dummy variable (with males as 1 and females as 0), age (treated as a 

continuous variable, representing participants’ ages ranging from 18 to 88), education level (which was 

coded as a categorical variable from 1 being Less than high school diploma to 4 being Advanced degree 

beyond 4-year degree), political identity (in which Moderates/Liberals were coded as 0 and Conservatives 

were coded as 1), income level (which was coded as a categorical variable from 1 being Less than $10,000 

to 9 being $150,000 or more), and state (which was coded as a dummy variable with North Carolina being 

1 and South Carolina being 0). For the phone survey, the demographic attributes only included gender, age 

(representing participants’ ages ranging from 19 to 87), and education level. Prior to interpreting models, 

we tested for assumptions of multicollinearity in our regression models using variance inflation factors 

(VIFs) (Craney and Surles, 2002). Tests indicated low levels of multicollinearity between all variables (VIF 

< 2.0 for each variable). We assessed model fit with R2. Wherever possible, we used pairwise exclusion for 

missing values to maximum use of available information in analyses.  

We tested for non-response bias in our sample by comparing the data we obtained from our online 

survey with the data we obtained from our phone survey using independent samples t-tests for numerical 

data (Lawson et al., 2019) and chi-square tests for categorical data (Etter and Perneger, 1997; Reisen in 

witz, 2016). Respondents from our phone sample were younger than those from our online survey sample 

(mean age 46 vs. 54, t(1850) = 10.89, p < 0.001), were slightly more likely to be female (6.2% vs. 6.0%, 

X2(1, 1875) = 0.024, p = 0.876), and less likely to have obtained a college degree (66.1% college degree vs. 

74.9%, X2(1, 1849) = 15.252, p < 0.001). Despite significant differences, all of the effect sizes for these 

relationships were small (i.e., below the 0.6 threshold for medium effect size for Cohen’s D for t-tests 

(Lovakov and Agadullina, 2021) and below the 0.1 threshold for Phi for chi-square tests (Kotrlik et al., 

2011), thus we decided that weighting was not necessary. We conducted the analyses to predict WTP 

estimates using R (R Core Team, 2021) and the analyses to evaluate the relationships with demographic 

attributes using SPSS Statistics (IBM Corp).  
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Results 

Respondents to both the online survey and phone survey were predominantly male (85% and 

91.2%, respectively). Most respondents to both the online survey (67%) and phone survey (52.3%) reported 

having a college degree (2-year Associate’s degree/4-year college degree or higher). The average age 

among respondents in our online sample was 54.1 years old (SD = 14.7) and 45.9 years old (SD = 15.3) for 

our phone sample. The number of respondents who completed our WTP questions was 1320 from our 

online survey (110 item nonresponse) and 577 from our phone survey (26 item nonresponse). 
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Figure 2.1. Multi-panel figure with pie charts and histograms. Pie charts indicate how many people are 

willing to pay for CWD testing and safe disposal across both survey modes. Histograms show the 

distribution of amounts that people reported they were willing to pay for testing and disposal on the open-

ended questions across survey modes. 
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Online Survey – Testing 

 

 

 

Online Survey - Disposal 

 

Phone Survey - Testing 

 

Phone Survey - Disposal 
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On average, less than half of the hunters were willing to pay for testing (34.1% for online survey; 

48.6% for phone survey; Figure 2.1.) and disposal (43.3% for online survey; 50.7% for phone survey; 

Figure 2.1.). For our online survey, most participants reported WTP values between $10-$20 and for our 

phone survey, most participants reported WTP values between $20-$30 (Figure 2.1.). 

Based on predicted means for the average survey participant in our sample, respondents to the open-

ended CV questions on the online survey were willing to pay lower amounts for testing ($15.96; 95% CI 

[0 - 49.83]; Figure 2.2, Table 2.1.) and disposal ($14.74; 95% CI [0 - 39.02;] Figure 2.2, Table 2.1.) 

compared to respondents who answered our open-ended questions on the phone survey (testing; $22.90; 

95% CI [0 - 53.42]; disposal $22.80; 95% CI [0 - 51.69]; Figure 2.2, Table 2.1.) Although the mean point 

estimates of WTP were lower for the online survey than the phone survey, all the estimates had overlapping 

confidence intervals. Based on predicted means, respondents to the open-ended questions were willing to 

pay nearly identical amounts for testing ($22.90; 95% CI [0 - 53.42]; Figure 2.2, Table 2.1.) and disposal 

($22.80; 95% CI [0 - 51.69]; Figure 2.2, Table 2.1.) to the amounts reported from the dichotomous choice 

CV questions (testing: $24.80, 95% CI [23.31 - 26.29]; disposal: $24.50, 95% CI [23.11 - 25.89]; Figure 

2.2, Table 2.1.)  
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Figure 2.2. Predicted means of willingness to pay (WTP) estimates for those who indicated that they were  

willing to pay for CWD testing and safe disposal practices. These means were calculated from inputting 

the demographic attributes of the “average” respondent in our pooled North Carolina and South Carolina 

sample. The means were obtained by fitting an interval censored regression from the open-ended and 

dichotomous choice data presented on the online survey and phone survey. Error bars indicate a 95% 

confidence interval. 
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Table 2.1. Predicted means of willingness to pay (WTP) estimates for testing and safe carcass disposal 

practices. These means were calculated from our pooled North Carolina and South Carolina open-ended 

question data presented on the online survey and phone survey and the pooled dichotomous choice data 

presented on the phone survey only.   

 

Management 

Practice 
Method Survey Mode Predicted Average ($) 95% CI 

Testing Open-Ended       Online            15.96 [0 - 49.83] 

Testing Open-Ended Phone 22.90 [0 - 53.42] 

Testing 
Dichotomous 

Choice 
Phone 24.80 [23.31 - 26.29] 

Disposal Open-Ended Online 14.74 [0 - 39.02] 

Disposal Open-Ended Phone 22.80 [0 - 51.69] 

Disposal 
Dichotomous 

Choice 
Phone 24.50 [23.11 - 25.89] 

 

Our models looking at the effect of demographic variables on WTP for testing and disposal 

had low predictive power (Adj. R2 < 0.020). However, as hunters became more liberal, they 

reported higher WTP for CWD testing on the online survey (B = -0.13, p = .001; Table 2.2.). As 

hunters became older, they reported lower WTP for CWD testing on the phone survey (B = -0.16, 

p = 0.008; Table 2.3.). We did not detect statistically significant relationships between 

demographic variables and WTP for safe disposal of carcasses (Tables 2.2, 2.3.). 
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Table 2.2. Parameter estimation from a linear Regression Model Examining Demographic Variables 

Associated with North and South Carolina hunters’ WTP for CWD Testing asked via the Open-Ended 

Question on our Online Survey (n = 488)a and Disposal asked on our Online Survey (n = 620)b. 

 Testing Disposal 

Variable B SE Standardized B p-value B SE Standardized B p-value 

Constant 14.71 5.06 – 0.004 12.02 3.73 – 0.001 

Gender 0.71 2.82 0.01 0.80 0.11 1.99 0.002 0.96 

Age -0.03 0.05 -0.02 0.59 0.02 0.04 0.02 0.63 

Education 0.88 1.03 0.04 0.39 0.25 0.81 0.01 0.76 

Political 

identity 
-4.57 1.58 -0.11 0.004 -1.30 1.21 -0.05 0.29 

Income 0.43 0.34 0.05 0.21 0.36 0.26 0.06 0.17 

State 0.53 1.42 0.01 0.71 -0.57 1.09 -0.02 0.60 

aR2 = 0.018 
bR2 = 0.007 

 

Table 2.3. Parameter estimation from a linear Regression Model Examining Demographic Variables 

Associated with North and South Carolina hunters’ WTP for CWD Testing asked via the Open-Ended 

Question on our Phone Survey (n = 293)a and Disposal asked on our Phone Survey (n = 306)b. 

 Testing Disposal 

Variable B SE Standardized B p-value B SE Standardized B p-value 

Constant 21.80 5.98 – <0.001 21.76 5.54 – <0.001 

Gender 5.85 3.47 0.10 0.09 -3.15 3.42 -0.05 0.36 

Age -0.16 0.06 -0.16 0.01 -0.08 0.06 -0.08 0.18 

Education 0.60 1.48 0.02 0.69 2.34 1.38 0.10 0.09 

State 1.43 1.89 0.05 0.45 1.01 1.78 0.03 0.57 

aR2 = 0.033 
bR2 = 0.020 

 

 

Discussion 
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Although previous studies have measured WTP for CWD management (Zimmer et al., 2012; 

Ufer et al., 2022; Adhikari et al., 2022), our study is novel because it addresses how survey mode and CV 

method influence WTP for CWD management actions. Our findings suggest that, when estimating WTP 

for CWD management, and possibly other non-market goods, survey mode (web vs. phone) impacts 

results, but method (open-ended vs. dichotomous choice) may not.  

Social desirability bias and anchoring may explain why phone survey estimates of WTP were 

higher than online survey estimates (Holbrook and Krosnick, 2010). Other studies have demonstrated 

similar patterns, with people indicating that they are willing to pay more money when asked in a way that 

requires direct interactions with researchers (Lindberg et al., 1997; Whitaker et al., 1998; Leggett et al., 

2003). Priming effects may also explain differences between phone and online estimates of WTP. Priming 

respondents by asking questions about WTP and even suggesting potential price ranges is considered a 

best practice for CV (Johnston et al., 2017), but in this study only the phone respondents received priming 

with specific dollar amounts (i.e., the values presented in the dichotomous choice questions they received 

prior to the open-ended questions). If this did occur, then respondents might have been primed to consider 

relatively low values between $5 (the lowest bid we offered) and $25 (the highest bid we offered). This 

study suggests open-ended CV models may be resistant to these biases when employed in wildlife 

management contexts.  

Several factors may explain why the WTP estimates for testing and disposal were nearly identical 

in dichotomous choice and open-ended approaches. First, bias that occurs due to the absence of cues 

indicating plausible values (Frew et al., 2003) may have less impact because the respondents from our 

phone survey were primed from the values provided in our dichotomous choice questions that they 

answered before the open-ended questions. Second, strategic bias (Flyvbjerg, 2021; Doyon and Bergeron, 

2016) may have less impact because the respondents believed that the amounts asked about in our 

dichotomous choice questions were already vetted by the state agency that sponsored the survey. 

Therefore, respondents might not have been inclined to report lower amounts when responding to the 

open-ended questions even though lower costs would be more favorable to them. Although the cognitive 



  

 64 

burden of coming up with a WTP estimate has been linked to respondents reporting small amounts in 

open-ended questions (Mitchell and Carson, 2013; McCollum and Miller 1994; Brown et al., 1996), this 

might not have been an issue in our survey. Since we asked the respondents the open-ended WTP 

questions last, they were familiar with the context of the questions and possible costs for CWD testing 

and disposal practices. This could have reduced the cognitive burden of the respondents coming up with 

their own WTP estimate (Mitchell and Carson, 2013; McCollum and Miller, 1994; Brown et al., 1996). 

Lastly, the open-ended questions created WTP estimates with more variance than the dichotomous choice 

questions, likely because respondents could answer with very high values if they chose to do so (Burchell 

and Marsh, 1992).  

Collectively, a growing number of studies on WTP for CWD management suggest hunters exhibit 

similar WTP for diverse types of management and safety protocols across most regions where CWD has 

been detected. To facilitate comparisons between our results and previous work, we present estimates in 

2020 USD (Bureau of Labor Statistics, 2010). Hunters in North Carolina and South Carolina, on average, 

were willing to pay approximately $15-$25 for both CWD testing and safe disposal, which is similar to 

other studies that have evaluated hunters’ willingness to pay for CWD-related management efforts in 

different locations. Canadian hunters’ average WTP for practices that could be applied towards CWD 

management, such as culling, was $23.81 (Zimmer et al., 2012). We propose that this WTP amount is 

higher than the estimates we found in our study because at the time that Zimmer et al. (2012) collected 

data, there was a higher prevalence of CWD in Alberta than there was in North and South Carolina. Due 

to the close proximity of the disease, hunters might have been more willing to contribute more financial 

backing to the management of CWD (Kayamo, 2022). Hunters in Tennessee reported paying up to $22.99 

per deer on average for a voucher that would waive the processing fee if they previously brought in an 

infected deer to wildlife agencies as a way to encourage hunter participation in CWD-impacted areas 

(Adhikari et al., 2022). Other research suggests hunters from the United States and Canada, on average, 

are willing to pay between $13.40 and $25.66 for a voluntary CWD stamp that would support a program 

providing funding for the management and control of CWD (Ufer et al., 2022). Our results seem to be 



  

 65 

consistent with the values that hunters in other states and countries reported being willing to pay to 

prevent CWD. There could be two potential explanations for the similarity of CWD WTP estimates 

reported. Firstly, this range of values could indicate what hunters would pay to adjust their hunting 

behavior to accommodate management of CWD. These amounts could represent the incremental loss to 

the hunting experience that hunters believe is justified, if it means potentially stopping the spread of 

CWD. Although, since the long-term efficacy of any managerial intervention for CWD is uncertain, there 

isn’t a known set cost to preserving the opportunity for hunting. Therefore, hunters appear to think that 

the perceived opportunity cost of mitigating CWD is in the range of $15-$25 even with the uncertainty of 

the interventions proposed in this study. Secondly, hunters might suggest values in the range of $15-$25 

because it is similar to license fees or other familiar fees administered by the state agency. For example, 

the cost of an annual hunting license for a resident of North Carolina is $25 (North Carolina Hunting 

(n.d.).). However, the relatively low WTP estimates present a challenge to state wildlife agencies that are 

paying up to $560 for each sample tested, with the average amount among 33 state agencies being $144 

for all field operations necessary to obtain and test one sample (Thompson and Mason, 2022).  

Only a few of the demographic attributes considered in this study were associated with a hunter’s 

WTP for CWD management, and these associations were relatively weak. Hunters’ political identity 

influenced their willingness to pay for CWD testing, with those who identified as moderate or liberal 

reporting a higher willingness to pay. We tested for differences in annual household income and education 

levels between conservative and moderate/liberal hunters, since these variables have predicted WTP in 

previous studies (Jacques, 2023). Since the difference in income was insignificant and the difference in 

education level had a low effect size (Lovakov and Agadullina, 2021), we suggest that there were other 

factors to account for the discrepancy in reported WTP values among conservatives and moderates/liberals. 

However, this finding aligns with previous natural resources research, in which respondents who self-

identified as possessing a liberal political ideology were more willing to pay for a program designed to 

benefit drinking water quality (Nielsen-Pincus et al., 2017) and more willing to pay for environmental taxes 

(Fairbrother, 2019). We also found that hunters’ age can predict their WTP for testing. Younger hunters 
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were willing to pay more for CWD testing, which is consistent with findings that evaluated visitors of 

national parks and protected areas’ WTP to provide economic support for nature conservation (Aseres and 

Sira, 2020; Platania and Rizzo, 2018; Witt, 2019; Haefele et al., 2019). Although the findings suggest some 

associations with demographic attributes, the predictive power of the model was low indicating the value 

of CWD management activities may have been relatively independent of socio-demographic variables, or 

that other factors (e.g., risk perception and knowledge) play an important role. Previous research on CWD 

management, however, suggests most predictors including risk and knowledge have relatively low 

predictive power (Vaske et al., 2022). 

Future research could address some limitations of our study. As noted above, the order of 

questions on our phone survey (i.e., dichotomous choice first, open-ended second) could have had an 

anchoring effect on the respondents. Investigators in a future study could administer a survey that is 

similar to ours, but with a randomized question design that lowers the risk of priming respondents about 

valid estimates for CWD testing and disposal costs. Researchers could either ask the open-ended WTP 

questions before the dichotomous choice questions or split their sample so that half of the respondents 

receive the open-ended questions and the other half receive the dichotomous choice questions. Also, since 

the WTP estimates from the open-ended questions had more variance than those from the dichotomous 

choice questions, we might need to transform our dependent variables in our open-ended regression 

models to account for this (Lütkepohl and Xu, 2012). Another study is needed to investigate the reasons 

why hunters in North Carolina and South Carolina chose values in the range of $15-$25, just as other 

researchers have inquired about their study respondents’ motivations for their reported WTP estimates 

(Chen and Jim, 2010; Martín-López et al., 2007). Lastly, we think that the COVID-19 pandemic might 

have altered how people decide on their WTP estimates for wildlife disease (Beall et al., 2021). 

Therefore, we suggest that researchers who have conducted similar CV studies on wildlife disease pre-

2020 can either repeat them or follow-up on them to determine the effect, if any, that the COVID-19 

context has on people’s WTP. Similarly, since the causative agent of COVID-19 (SARS-CoV-2) has been 

found in white-tailed deer populations (Chandler et al., 2021; Gao and Wang, 2021; Palmer et al., 2021), 
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future studies on the effect that this has on WTP for prevention of COVID-19 in deer might provide 

insight into how the pandemic changed the CV landscape for wildlife disease. 

 

Conclusion 

 This study has implications for both researchers and wildlife state agencies. Our findings show 

that survey mode can influence how people respond to questions about their WTP, with online formats 

permitting more privacy that enables participants to state lower - and perhaps more honest - estimates for 

their WTP compared to phone surveys that introduce an element of social desirability bias. Our findings 

also suggest that researchers could use the open-ended approach, in place of the dichotomous choice 

approach, and still obtain valid and appropriate estimates for non-market goods and services that could 

assist in controlling the spread of wildlife diseases. However, if managers adopt an open-ended approach, 

they should be aware of the greater variation of responses they might receive. This can be helpful to 

researchers since the open-ended CV approach is an easier and more efficient way to estimate hunters’ 

WTP. These findings can be of use to researchers and managers who are trying to implement CWD 

response plans with an economic impact analysis component. Also, our study provided more evidence 

that hunters are typically willing to pay between $15 and $25 for CWD testing and disposal, mirroring 

results in states where CWD has been around longer and is more prevalent. Since this range is below the 

actual cost of implementing these disease management practices, wildlife managers may need to consider 

more cost-friendly alternatives or other funding resources to supplement the amount that hunters would be 

willing to pay for CWD testing and disposal. 
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CONCLUSION 

 

In today’s field of wildlife management, the OneHealth initiative has gained traction to mitigate the 

spread of wildlife diseases. We cannot manage these diseases without the support from key stakeholders, 

just like wildlife agencies cannot manage the spread of CWD without input from hunters. We hope that 

this study outlines ways we can more effectively integrate social science into the decision-making 

processes of not only CWD, but other wildlife diseases. 

 

Below, I have outlined infographics for both chapters that summarize the key findings and management 

implications of my thesis. These could be shared with wildlife agencies for the purposes of CWD 

education and outreach. 
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