
Journal of Environmental Management 285 (2021) 112143

Available online 22 February 2021
0301-4797/© 2021 Elsevier Ltd. All rights reserved.

Understanding tolerance for an invasive species: An investigation of hunter 
acceptance capacity for wild pigs (Sus scrofa) in Texas 

Hailey E. McLean a,b,*, Tara L. Teel a, Alan D. Bright a, Lauren M. Jaebker a,b, John M. Tomecek c, 
Maureen G. Frank c, Rachael L. Connally c, Stephanie A. Shwiff b, Keith M. Carlisle a,b 

a Department of Human Dimensions of Natural Resources, Warner College of Natural Resources, Colorado State University, 1480 Campus Delivery, Fort Collins, CO, 
80523, USA 
b National Wildlife Research Center, United States Department of Agriculture, Animal and Plant Health Inspection Service, Wildlife Services, Fort Collins, CO, 80521, 
USA 
c Department of Rangeland, Wildlife, and Fisheries Management, Texas A&M University, College Station, TX, 77843, USA   

A R T I C L E  I N F O   

Keywords: 
Tolerance 
Wildlife acceptance capacity 
Feral swine 
Invasive species management 
Human-wildlife interactions 
Human dimensions 

A B S T R A C T   

Invasive species and their establishment in new areas have significant impacts on the ecological, economic, and 
social well-being of our planet. Wild pigs (Sus scrofa) are one of the world’s most formidable invasive species, 
particularly in the United States. They cause significant damage to agriculture and ecosystems, and can transmit 
diseases to livestock, wildlife, and people. There is an inherent social dimension to the issue of wild pigs due in 
part to the fact that people hunt them. Hunting contributes to both the control and spread of this species. The 
objectives of this study were to: 1) determine hunters’ overall tolerance for wild pigs; and 2) identify what factors 
predict hunters’ tolerance. Results obtained from a survey of Texas hunters in 2019 indicated that 83% of hunters 
had a low level of tolerance for wild pigs, with approximately 63% preferring to see the population reduced and 
20% preferring to see the population completely removed. Fourteen percent preferred that wild pig numbers 
remain the same, and 2% preferred to see numbers increase. Results from regression analysis indicated that 
approximately 53% of the variance in tolerance for wild pigs was explained by motivations and preferences for 
hunting wild pigs, level of concern for wild pig damage, and overall attitudes toward wild pigs. Results of this 
research are useful in expanding current knowledge about human tolerance for wildlife, including those species 
that are non-native and invasive, and in identifying important factors affecting how hunters perceive and interact 
with wild pigs. Study findings are also helpful in informing the development of effective and socially acceptable 
management plans for wild pigs, as well as communication efforts aimed at influencing hunters’ attitudes and 
behaviors in the wild pig management context.   

1. Introduction 

Wild pigs (Sus scrofa) are native to large parts of Europe, Asia, and 
North Africa, but are non-native to the New World (Mayer and Brisbin, 
2008). In the 1500s, they were introduced to North America by early 
Spanish explorers as a food source (Belden and Frankenberger, 1977). 
They cause considerable damage to ecosystems and agriculture and can 
transmit diseases to wildlife, livestock, and people. With their 
wide-ranging impacts on agriculture and ecosystems, the International 
Union for Conservation of Nature named wild pigs as one of the 100 
“World’s Worst” invaders (Lowe et al., 2000). In addition, their early 

maturation and high fecundity rates, along with their adaptability, have 
contributed to wild pigs being among the most widely distributed large 
mammals in the world (Oliver and Leus, 2008). 

In the United States, wild pigs have been reported in at least 35 
states, with a population estimated at over 6 million and growing 
(Fig. 1) (USDA, 2019). Wild pigs cause an estimated $1.5 billion dollars 
in agricultural damages and management costs each year (Bevins et al., 
2014; Pimental, 2007), but this estimate is likely much greater due to 
unreported damages, inflation, and the continued growth of wild pig 
populations in the United States. The state with the largest population of 
wild pigs is Texas, where they are present in all but one county (Kinsey, 
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2020) and their population was estimated at 2.5 million in 2013 (Lewis 
et al., 2019). Reflective of the large number of wild pigs and size of the 
state’s crop industry, one study found that Texas suffered the greatest 
economic loss from wild pigs to six high value crops compared to 11 
other states with wild pig problems (Anderson et al., 2016). Another 
study found that Texas producers lost an additional $116 million in 
2018 from wild pig damage to only four crop types (McKee et al., 2020). 
These studies illustrate the overall magnitude and severity of agricul-
tural and economic impacts from wild pigs in Texas. 

1.1. The role of hunters 

Regardless of their negative impacts as an invasive species, some 
stakeholder groups, including hunters find value in wild pigs. For 
example, research has shown that hunters consider wild pigs as a 
resource for subsistence and recreational hunting in Brazil (Desbiez 
et al., 2011; Rosa et al., 2018), Algeria (Boumendjel et al., 2016), Japan 
(Ueda and Kanzaki, 2005), and Hawaii, where the species is also 
acknowledged by locals as integral to hunting cultures and heritages 
(Pejchar and Mooney, 2009; Weeks and Packard, 2009). More broadly in 
the United States, hunters also play a unique role in both the control and 
spread of wild pigs. Although hunting may be employed to aid in pop-
ulation management, it may also promote interest in maintaining or 
establishing populations for hunting activities (Caudell et al., 2016; 
SEAFWA-WHWG, 2016; Zivin et al., 2000). In this regard, hunters have 
been implicated in translocating wild pigs to new areas for the purpose 
of sport hunting (Grady et al., 2019), thereby contributing to the 
introduction and spread of this invasive species. However, hunters are 
also critical to the success of wild pig management efforts, not only 
because they aid in controlling wild pig populations, but also because 
they serve as key stakeholders in wildlife policy decisions (Organ et al., 
2012). 

Management of wild pigs is a controversial issue in some regions 
because government agency personnel, as well as various stakeholders, 
have diverse and strongly held attitudes toward the species (Keuling 
et al., 2016; Miller, 1993). Historically, efforts made by government 
agencies to manage wild pigs have been met with backlash from hunters 
who were not in favor of total eradication (Maguire et al., 1997; Peine 
and Farmer, 1990; Pejchar and Mooney, 2009; Weeks and Packard, 
2009). Given that wild pigs’ geographic distribution in the United States 
has nearly tripled since 1982 (Corn and Jordan, 2017), partly due to 
intentional translocations for hunting (Bevins et al., 2014; Caudell et al., 
2016), states have implemented a variety of policies to manage wild pig 
range expansion, such as restrictions on their transport. However, the 

success of such policies depends, in part, on their level of public 
awareness and support, including among hunters who may have an in-
terest in maintaining wild pig populations (Grady et al., 2019). 

1.2. Research gaps and study objectives 

Despite the need for understanding the human dimensions of hunter- 
wild pig interactions, to date little research exists on hunters’ tolerance 
for wild pigs and their preferences and motivations for hunting the 
species in the United States (Beasley et al., 2018). The concept of 
tolerance has been frequently applied in human dimensions of wildlife 
research to understand human interactions with native wildlife species 
that are in conflict with people. Tolerance toward wildlife can be defined 
as an individual’s or group’s ability and willingness to accept the costs of 
living with wildlife and desire for positive effects that arise from in-
teractions with wildlife (Bruskotter et al., 2015; Carpenter et al., 2000; 
Decker and Purdy, 1988; Kansky et al., 2016; Lischka et al., 2019). It can 
encompass both attitudinal (e.g., positive feelings toward a species) and 
behavioral (e.g., stewardship behaviors) dimensions (Bruskotter et al., 
2015). Highlighting the significance of the concept, Sutherland et al. 
(2009) noted that one of the 100 scientific questions of greatest 
importance to global biodiversity conservation is “what factors shape 
human (in)-tolerance of the presence and activities of wild animals, 
especially where those animals induce human-wildlife conflict?” (p. 
565). A common indicator of tolerance is wildlife acceptance capacity, 
defined as the maximum wildlife population level in an area that is 
acceptable to people (Bruskotter and Fulton, 2012; Decker and Purdy, 
1988; Inskip et al., 2016; Struebig et al., 2018). Wildlife acceptance 
capacity is commonly measured at the individual level by asking 
stakeholders whether they believe that a wildlife population should 
increase, decrease, or remain the same size (Decker and Purdy, 1988; 
Riley and Decker, 2000; Skupien et al., 2016; Slagle et al., 2013). 

The tolerance concept has been increasingly applied in conservation 
to understand human interactions with native predators such as wolves, 
bears, and large cats, both in the United States and in other parts of the 
world (e.g., Bruskotter and Fulton, 2012; Inskip et al., 2016; Lischka 
et al., 2019; Riley and Decker, 2000; Majić et al., 2011). The concept has 
also been applied in relation to other species such as the American 
alligator (Alligator mississippiensis) (Skupien et al., 2016), white-tailed 
deer (Odocoileus virginianus) (Lischka et al., 2008), beaver (Castor can-
adensis) (Morzillo and Needham, 2015), and free-roaming cats (Felis 
catus) (Wald and Jacobson, 2013) in the United States. While previous 
studies have provided valuable insight into human tolerance across a 
host of species, research is lacking on tolerance for invasive species such 

Fig. 1. Growth in wild pig density at the county level across the United States from 1982 (left) to 2019 (right) (USDA, 2019).  
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as wild pigs. 
In response to the need for more research in this area, our research 

objectives were to: 1) determine hunters’ overall tolerance for wild pigs; 
and 2) identify what factors predict hunters’ tolerance. We drew upon 
prior research with other species, indicating that tolerance is related to 
prior experience, perceptions of risks and benefits, and attitudes toward 
the species, as well as socio-demographic characteristics (e.g., Inskip 
et al., 2016; Kansky et al., 2016; Lischka et al., 2019; Skupien et al., 
2016; Struebig et al., 2018; Wald and Jacobson, 2013). Additional fac-
tors not investigated in previous studies but deemed relevant in the 
context of our study included motivations and preferences for hunting 
wild pigs, and ownership or management of land in Texas. Our research 
was intended to help expand current knowledge about human tolerance 
for wildlife, including those species that are non-native and invasive, 
and identify important factors affecting how hunters perceive and 
interact with wild pigs. In addition, study findings would aid in 
informing effective and socially acceptable management plans for wild 
pigs, as well as communication and outreach efforts aimed at influ-
encing hunters’ attitudes and behaviors in the context of wild pig 
management. 

2. Methods 

2.1. Sampling and data collection 

Data were collected using an online survey (Appendix A) adminis-
tered under the auspice of the Texas A&M AgriLife Extension Service via 
Qualtrics online survey platform (Provo, Utah). The sample was pro-
vided by the Texas Parks and Wildlife Department (TPWD) and con-
sisted of all individuals, including residents and nonresidents, who 
purchased a Texas hunting license for the 2018–2019 hunting year and 
had an email address associated with their records (n = 169,619). A 
general hunting license (not specific to wild pigs) was required to hunt 
wild pigs in Texas at the time of survey administration. Wild pigs are not 
managed as a game animal (i.e., there is no regulated hunting season or 
take limit) and landowners have legal ownership of them in Texas 
(TPWD, 2020). The survey was sent to individuals via email on June 4, 
2019. Two reminder emails were sent to participants on June 7 and 10, 
2019 and the survey closed on August 12, 2019. This study was 
approved by the Institutional Review Board (IRB) of Texas A&M Uni-
versity (IRB reference number: 083112). 

2.2. Measurement of key concepts 

2.2.1. Tolerance for wild pigs 
Tolerance was measured using an item intended to elicit re-

spondents’ preferences for future changes to the wild pig population size 
in the state of Texas, also known as wildlife acceptance capacity (Decker 
and Purdy, 1988; Riley and Decker, 2000; Skupien et al., 2016; Slagle 
et al., 2013). Respondents identified their preferences by indicating 
whether they wanted the population to be completely removed, 
reduced, remain the same, or increased. 

2.2.2. Prior experience with wild pigs 
Two types of experiences with wild pigs were measured using two 

distinct items. First, experience with hunting wild pigs was measured by 
asking respondents, “Which types of animals do you hunt in Texas?” (the 
variable was recoded to yes/no to indicate if “wild pigs” was selected 
from the categories provided). Second, experience with wild pig damage 
was measured by asking respondents who stated that they owned or 
managed land in Texas, “Please mark all of the areas in which wild pigs 
had negative impacts on your property in the past year” (the variable 
was recoded to yes/no to indicate if they had experienced negative 
impacts in at least one area on their property). 

2.2.3. Risk perceptions and benefits 
We examined respondents’ level of concern for wild pig damage with 

a set of 12 items. Concern can be conceptualized as an emotional 
construct that includes feelings of worry and anxiety, which are often 
associated with risk perceptions (Burger et al., 1998; Gore et al., 2006). 
Perceived risks represent the extent to which a person identifies a risk 
from a specific source (Siegrist and Cvetkovich, 2000; Sjöberg, 2000). 
The 12 items consisted of crop losses, stored commodity losses, damage 
to pastures, damage to wetlands, habitat degradation, damage to water, 
damage to personal property, loss of land value, loss of lease value, 
livestock injury or disease, wildlife competition or predation, and 
human disease or injury. For each type of damage, respondents rated 
their level of concern on a scale from 1 = “no concern” to 5 = “very high 
level of concern.” Tangible benefits (i.e., monetary benefits) were 
measured with two items associated with wild pig hunting-related ac-
tivities. The first item asked respondents, “Have you ever trapped and 
sold live wild pigs?” (yes/no) and the second asked, “Did you provide 
any wild pig guide or outfitting services to paying hunters in 2018?” 
(yes/no). 

2.2.4. Attitudes toward wild pigs 
Attitudes toward wild pigs were measured with a set of seven belief 

statements, on a scale from 1 = “strongly disagree” to 5 = “strongly 
agree.” An attitude is defined as a favorable or unfavorable disposition 
toward an issue, object, person, etc. that arises from one’s beliefs. The 
latter, according to attitude theory, are cognitions that reflect what 
people think to be true but are not necessarily based on fact (Fishbein 
and Ajzen, 2010). The seven items included four positive statements: 
“Wild pigs increase my overall quality of life,” “Wild pigs are a valuable 
resource for recreation, meat, or income in Texas,” “Overall, my feelings 
about wild pigs in Texas are generally positive,” and “Wild pigs have the 
right to exist wherever they may occur.” The item set also contained 
three negative statements: “The harm caused by wild pigs outweighs any 
benefits of having them in Texas,” “Wild pigs do not belong in Texas,” 
and “Wild pigs are a nuisance.” 

2.2.5. Socio-demographic characteristics 
Socio-demographic characteristics included Texas residency (item 

recoded to yes/no based on ZIP code of primary residence), age (recoded 
based on birth year), gender, highest level of education, race/ethnicity, 
and average household income. 

2.2.6. Motivations for hunting wild pigs 
Motivations for hunting were measured with a set of five items. 

Respondents who stated that they had hunted wild pigs in Texas were 
asked to indicate the importance (1 = “not at all important” to 5 = “very 
important”) of each motivation, including meat, trophies (e.g., skull), 
recreation, controlling wild pig populations, and controlling wild pig 
damage. 

2.2.7. Preferences for hunting wild pigs 
Preferences for hunting wild pigs were measured with a set of four 

belief statements. These included, “I prefer hunting wild pigs even when 
other animals are available for me to hunt,” “I started hunting wild pigs 
before I became interested in hunting other animals,” “I devote more 
time to hunting wild pigs than other animals,” and “I only purchase my 
hunting license to hunt wild pigs.” Preferences were measured on a 5- 
point scale from 1 = “strongly disagree” to 5 = “strongly agree.” 

2.2.8. Land ownership or management 
Land ownership or management was measured with the following 

item: “Do you own or manage land in Texas?” (yes/no). 

2.3. Data analysis 

We entered and analyzed data in SPSS (Chicago, Illinois). For our 
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first objective, we examined descriptive statistics to determine hunters’ 
overall tolerance for wild pigs. Descriptive statistics were also examined 
to understand general patterns across independent measures. For our 
second objective, we conducted reliability analyses to examine the in-
ternal consistency of scales for level of concern, attitudes, and prefer-
ences for hunting wild pigs. For scales yielding a Cronbach’s alpha (α) 
greater than 0.65, indicating acceptable measurement reliability (Vaske, 
2008), we computed composite scores by averaging responses for items 
comprising each scale. 

To build a parsimonious model to predict tolerance, we first con-
ducted bivariate correlation analyses to investigate relationships be-
tween tolerance and our full suite of independent variables. Pearson’s 
correlation coefficient (r) was used for continuous independent vari-
ables, while the point-biserial correlation (rpb) coefficient was used for 
dichotomous independent variables. We used an alpha level of p < 0.05 
for statistical significance and relied on effect sizes to determine the 
practical significance of findings (Cohen, 1988; Vaske, 2008). Variables 
that had a medium or large relationship with tolerance (r or rpb > 0.25) 
were selected for inclusion in our predictive model. We tested this model 
with a multiple linear regression analysis. Prior to modeling, we assessed 
multicollinearity by examining the bivariate correlations among pre-
dictor variables. Where r > 0.50, we inspected Variance Inflation Factor 
(VIF) values. If VIF values were >5, the variable with the weaker cor-
relation with tolerance was removed (Zar, 1999). 

3. Results 

Of the 169,619 questionnaires administered, 10,199 were undeliv-
erable and 37,317 were returned, yielding an overall response rate of 
23%. Approximately 89% of respondents were Texas residents, 91% 
were white, and 96% were male. The mean age of respondents was 52, 
and the median age was 53. Sixty-five percent of respondents had an 
average household income greater than $100,000, and 58% had 
completed a bachelor’s degree or higher. According to information 
provided by TPWD, our sample was largely representative of the study 
population. The mean age of all licensed Texas hunters during the 
2018–2019 hunting year was 52, 89% were male, and 94% were Texas 
residents, indicating that our sample had a slightly greater proportion of 
males and out-of-state residents than the study population. 

3.1. Descriptive statistics of key concepts 

Results showed a relatively low level of tolerance for wild pigs 
overall. Approximately 20% of respondents would like to see the wild 
pig population in Texas completely removed, 63% would like to see 
numbers reduced, 14% would like to see numbers remain the same size, 
and 2% would like to see numbers increased. Seventy-three percent of 
respondents indicated they had hunted wild pigs, 48% owned or 
managed land in Texas, and 32% of respondents who owned or managed 
land reported having experienced negative impacts on their property in 
the past year. Respondents’ overall level of concern for different types of 

Table 1 
Correlation between tolerance and all independent variables.   

Pearson’s r or rpb 
a 

Prior experience Hunted wild pigs b 0.152j 

Wild pig damage b − 0.174j 

Perceptions of risks Level of concern for wild pig damage c − 0.386j 

Benefits Trapped and sold live wild pigs b − 0.011j 

Provided wild pig guide and outfitting services b 0.047j 

Attitudes Attitudes toward wild pigs d 0.702j 

Socio-demographics Texas residency b − 0.052j 

Age e − 0.130j 

Gender f 0.048j 

Level of education g − 0.044j 

Average household income h − 0.014k 

Ethnicity: White b − 0.007j 

Ethnicity: Black or African American b − 0.006j 

Ethnicity: American Indian or Alaska Native b − 0.006j 

Ethnicity: Spanish, Hispanic, or Latino b − 0.006j 

Ethnicity: Asian b − 0.006j 

Ethnicity: Native Hawaiian or Pacific Islander b − 0.006j 

Ethnicity: Other b − 0.006j 

Motivations Hunt wild pigs for meat i − 0.319j 

Hunt wild pigs for recreational purposes i − 0.255j 

Hunt wild pigs to obtain a trophy animal i − 0.195j 

Hunt wild pigs to control population i 0.392j 

Hunt wild pigs to control damage i 0.396j 

Preferences Preferences for hunting wild pigs d 0.253j 

Land ownership/management Land ownership or management in Texas b − 0.129j  

a r = 0.10 or rpb = 0.10 represents a small relationship, r = 0.30 or rpb = 0.24 represents a medium relationship, and r ≥ 0.50 or rpb ≥ 0.37 represents a large 
relationship (Cohen, 1988). 

b Variables coded as (1) Yes, (0) No. 
c Variables coded as (1) No concern, (2) Low level of concern, (3) Moderate level of concern, (4) High level of concern, (5) Very high level of concern. 
d Variables coded as (1) Strongly disagree, (2) Somewhat disagree, (3) Neither agree nor disagree (4) Somewhat agree, (5) Strongly agree. 
e Variable coded based on birth year. 
f Variable coded as (1) Male, (2) Female. 
g Variable coded as (1) Did not graduate high school or receive GED, (2) High school graduate, diploma, or GED, (3) Some college, no degree, (4) Associate degree, 

(5) Trade/technical/vocational training; (6) Bachelor’s degree, (7) Master’s degree, (8) Doctoral degree. 
h Variable coded as (1) Less than $20,000, (2) $20,000 to $34,999, (3) $35,000 to $49,999, (4) $50,000 to $74,999, (5) $75,000 to $99,999, (6) Over $100,000. 
i Variables coded as (1) Not at all important, (2) Not very important, (3) A little important, (4) Fairly important, (5) Very important. 
j Significant at p-value < 0.001. 
k Significant at p-value < 0.05. 
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damages caused by wild pigs was generally high, with the greatest 
concern being damage to pastures. Reliability analysis (Cronbach’s α =
0.94) supported the creation of a composite scale using these items (M =
3.79) (Vaske, 2008). Eleven percent of respondents had trapped and sold 
live wild pigs, and 1% of respondents stated they had provided wild pig 
guide or outfitting services to paying hunters in 2018. Respondents’ 
attitudes toward wild pigs were largely negative and after reverse cod-
ing the negative statements, reliability analysis (Cronbach’s α = 0.86) 
supported the creation of a composite scale using these items (M =
2.48). On average, the most important motivations for hunting wild pigs 
were to obtain a trophy animal, followed by procurement of meat. Re-
spondents’ also did not generally have a strong preference for hunting 
wild pigs. Reliability analysis (Cronbach’s α = 0.68) supported the 
creation of a composite scale using these items (M = 1.92). 

3.2. Predictors of hunters’ tolerance 

Results from the bivariate correlation analyses showed that seven 
variables had a relationship with tolerance with an effect size that met 
our criterion of medium to large (Table 1). These variables included 
motivation to hunt for meat, recreation, controlling the wild pig popu-
lation, and controlling wild pig damage, as well as mean composites for 
preferences for hunting wild pigs, level of concern for damage, and at-
titudes toward wild pigs. Variables that did not reach the minimal effect 
size threshold, and were therefore removed from the model, included 
those under prior experience, tangible benefits, socio-demographic 
characteristics, and land ownership or management. 

An assessment of multicollinearity showed one relationship where r 
> 0.50. That relationship was between motivation to hunt to control 
damage and motivation to hunt to control the population (r = 0.85). 
However, the VIF scores were 3.73 and 3.56, respectively, indicating 
that multicollinearity was not a significant concern, and therefore both 
items were retained for the regression analysis. 

Results from the multiple linear regression analysis provided an R2 

value of 0.527, indicating that approximately 53% of the variance in 
tolerance for wild pigs could be accounted for by the combination of 
independent variables (Table 2). In this model, all independent variables 
had 95% CIs that excluded zero, indicating all values within each con-
fidence interval were plausible values for the given parameter. Moti-
vations to hunt for meat had a negative relationship with tolerance, 
indicating that respondents who placed importance on hunting wild pigs 
to obtain meat were less tolerant of wild pigs. Similarly, motivations to 
hunt wild pigs for recreational purposes had a negative relationship with 
tolerance, indicating that respondents who placed importance on 
hunting wild pigs for recreational purposes were less tolerant of wild 
pigs. Conversely, motivations to hunt wild pigs to control the wild pig 
population and damage had a positive relationship with tolerance, 
indicating that respondents who placed importance on hunting wild pigs 
to control population sizes and resulting damages were more tolerant of 
wild pigs. Preferences for hunting wild pigs and attitudes toward wild 

pigs also had a positive relationship with tolerance, indicating that re-
spondents who preferred to hunt wild pigs and those who held more 
positive attitudes toward wild pigs were more tolerant of wild pigs. 
Lastly, level of concern for wild pig damage had a negative relationship 
with tolerance, indicating that respondents who had greater levels of 
concern were less tolerant of wild pigs. Of these seven factors, the 
magnitude of effect was greatest for attitudes toward wild pigs, followed 
by level of concern for damage. 

4. Discussion 

Overall, we found a relatively low level of tolerance for wild pigs 
among Texas hunters. This low level of tolerance, however, should not 
be interpreted as evidence that most hunters would support efforts to rid 
Texas of wild pigs. Importantly, most respondents (63.1%) indicated 
that they would like to see the wild pig population reduced but not 
eliminated. This has significant implications for wild pig management in 
Texas, as efforts focused on eradication rather than strategic population 
reduction may be met with resistance from hunters. Indeed, an addi-
tional 16% of respondents indicated they would prefer to see the wild 
pig population remain the same or increase. Moreover, our results show 
that Texas hunters are not homogenous as a group when it comes to 
tolerance for wild pigs. The variability we found in this regard is 
consistent with previous studies that have found varying degrees of 
tolerance for wildlife (e.g., Inskip et al., 2016; Lischka et al., 2008; 
Skupien et al., 2016; Slagle et al., 2013; Wald and Jacobson, 2013). Our 
results underscore the usefulness of measuring stakeholder tolerance, as 
in this case it provides an important metric to guide the development of 
wild pig management objectives and strategies. This would entail 
considering hunters’ social carrying capacity for wild pigs during the 
development of future management plans for the species. 

Our results are also consistent with previous research finding that 
psychological factors, including beliefs, attitudes, and perceptions of 
risks, are important predictors of tolerance (e.g., Bruskotter et al., 2015; 
Inskip et al., 2016; Kansky et al., 2016; Lischka et al., 2019; Struebig 
et al., 2018). Most notably, respondents’ attitudes toward wild pigs had 
the greatest association with tolerance and the greatest magnitude of 
effect within the regression model, followed by level of concern for wild 
pig damage. Based on the aforementioned research about the impor-
tance of psychological factors in predicting tolerance, and with the 
knowledge that there are strongly held attitudes toward wild pig man-
agement (Keuling et al., 2016; Miller, 1993; Witmer et al., 2003), it is 
expected that attitudes will play a key role in influencing hunters’ 
tolerance for the species. 

While improved understanding of the factors that account for dif-
ferences in tolerance can help managers resolve or circumvent conflicts 
more successfully, it can also help them communicate more effectively 
(Zinn et al., 2000). Given that level of concern for wild pig damage was a 
key predictor of hunters’ tolerance, an effective strategy for curbing 
behaviors linked to wild pig population spread (e.g., translocation by 

Table 2 
Multiple linear regression of factors affecting hunters’ tolerance for wild pigs in Texas, USA. The R2 value of this model was 0.527.  

Variable Unstandardized β Standardized values 

β SE 95% CIs 

Lower Upper 

Intercept 1.143  0.029 1.085 1.200 
Level of concern for wild pig damage − 0.074 − 0.100a 0.004 − 0.083 − 0.066 
Attitudes toward wild pigs 0.414 0.576a 0.005 0.405 0.423 
Motivation to hunt for meat − 0.007 − 0.014a 0.003 − 0.011 − 0.002 
Motivation to hunt for recreational purposes − 0.029 − 0.057a 0.003 − 0.034 − 0.024 
Motivation to hunt to control population 0.069 0.097a 0.007 0.056 0.082 
Motivation to hunt to control damage 0.015 0.022 0.007 0.003 0.028 
Preferences for hunting wild pigs 0.045 0.056a 0.004 0.037 0.054  

a Significant at p-value < 0.05. 
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hunters) may involve more research-driven outreach aimed at informing 
hunters and other members of the public about the extent and magni-
tude of damages caused by wild pigs. Based upon decades of psycho-
logical research, Van der Linden et al. (2015) outlined the best practices 
for government agencies in framing messages to the public concerning 
natural resource issues. We can consider and apply these best practices 
to results of this study and suggest that in communicating with hunters 
about wild pigs in Texas, managers should 1) make it personal through 
affective recall (i.e., create messages that build on hunters’ personal 
experiences with wild pigs), stories, and metaphors; 2) emphasize the 
current negative impacts from wild pigs while making impacts and so-
lutions locally relevant; 3) frame solutions to wild pig issues in terms of 
what can be gained (not in terms of what could be lost); 4) frame mes-
sages to appeal to the values and morals of hunters; and 5) pair fear 
appeals with efficacy appeals (i.e., element that allows audience to have 
the perceived ability to make a difference through one’s actions), as 
doing so is likely to be most effective in influencing hunters’ risk 
perceptions. 

Other psychological factors that were found to be predictors of 
hunters’ tolerance included preferences and motivations for hunting 
wild pigs. Understanding motivations and preferences for engaging in 
activities associated with wildlife (e.g., hunting, wildlife watching) 
provides a unique contribution to the tolerance literature, as prior 
research that examines these factors is lacking. We found that re-
spondents who were motivated to hunt wild pigs for procurement of 
meat or for recreational purposes were less tolerant, while respondents 
who were motivated to hunt to control the population and damage were 
more tolerant. We found this somewhat counterintuitive and might 
hypothesize that there may be some hunters who outwardly rationalize 
their hunting behavior as contributing to management even when they 
are equally motivated to hunt wild pigs for personal gain. Additionally, 
we might hypothesize that those who find it important to hunt wild pigs 
to control population size and damage may have lower perceived risks 
and higher perceived benefits associated with wild pigs. In turn, they 
may feel they have more personal control over the risks that wild pigs 
pose and/or have greater trust in managers, allowing them to be more 
tolerant of wild pigs on the landscape. Previous literature has shown that 
an increase in perceived level of personal control over risks and social 
trust in management agencies can raise stakeholders’ tolerance indi-
rectly through their influence on perceived risks and benefits (Brus-
kotter and Wilson, 2014; Zajac et al., 2012). 

In contrast to the many assumptions that underlie management of 
negative interactions with wildlife, our study, like others, revealed that 
prior experience with wild pig damage was not a strong predictor of 
hunters’ tolerance for the species (Inskip et al., 2016; Lischka et al., 
2019; Majić et al., 2011; Riley and Decker, 2000). Although beyond the 
scope of this study, there may be underlying patterns regarding the 
frequency and severity of different types of wild pig damage that could 
better explain variation in hunters’ tolerance. Similarly, experience with 
wild pig hunting did not have a significant effect on hunters’ tolerance. 
Further, while previous studies have found individuals’ tolerance for 
wildlife can be negatively affected by the species’ proximity to human 
dwellings and territories (Kleiven et al., 2004; Riley and Decker, 2000; 
Zimmermann et al., 2005), owning or managing land in Texas did not 
prove to be a strong predictor of hunters’ tolerance for wild pigs. 

While recent studies found that perceptions of benefits associated 
with wildlife played an important and often key role in affecting toler-
ance toward wildlife (Bruskotter and Wilson, 2014; Lischka et al., 2019; 
Zajac et al., 2012), our study found that benefits attributed to wild 
pig-hunting-related activities were not strong predictors of hunters’ 
tolerance. This could possibly be explained by the relatively small pro-
portion of respondents who stated that they trapped and sold live wild 
pigs (11%) or provided guide and outfitting services to paying hunters 
(1%). More likely, this could be due to differences in how we oper-
ationalized benefits (i.e., tangible, monetary benefits) compared to 
previous research that included intangible benefits (e.g., convenience of 

hunting wild pigs or existence value of having them on the landscape). 
However, we might also hypothesize that hunters believe that the risks 
wild pigs pose outweigh any personal monetary benefits they receive in 
connection with wild pig hunting and trapping. Economic benefits 
associated with hunting might also be less important to hunters than 
other tangible, non-monetary benefits. 

Future research would benefit from expanding on this topic and by 
addressing certain limitations found in this study. While our model 
explained approximately 53% of the variation in tolerance, our under-
standing may be improved by investigating additional factors shown 
through prior research to affect tolerance for other wildlife species. 
These factors include, for example, perceptions of tangible, non- 
monetary benefits, as well as intangible benefits associated with wild 
pigs, wildlife value orientations, trust in management agencies, and 
perceived level of personal control over risks (Bruskotter and Wilson, 
2014; Lischka et al., 2019). There is also a need to further explore the 
relationship between hunters’ tolerance and perceived risks, often 
measured by having respondents rate the perceived likelihood and 
severity of various risks (Loewenstein et al., 2001). We recognize that in 
our study, level of concern for wild pig damage was the only indicator (i. 
e., emotion-related indicator) of this concept. Similarly, it would be 
advantageous to further assess how type, frequency, and severity of wild 
pig damage affects tolerance among hunters, including those who do not 
own or manage land. We also recommend future research on behavioral 
measures of tolerance (e.g., trapping and relocating wild pigs for future 
hunting opportunities) to provide additional information beyond that 
obtained from general attitudinal measures such as wildlife acceptance 
capacity. Lastly, there is a need to investigate hunters’ tolerance for wild 
pigs in other parts of the world and within other states in the United 
States, as well as among other stakeholder groups to assess competing 
interests (Organ and Ellingwood, 2000). 

This study provides unique contributions to the broader literature on 
tolerance for wildlife by going beyond typical applications of the 
concept in conservation to include tolerance for non-native and invasive 
species. Our findings also provide practical information to help guide 
wild pig management efforts. Management of wild pigs is a challenging 
and complex endeavor. The future success of management efforts will 
depend in part on the level of tolerance for the species, particularly in 
places like Texas where some stakeholders view wild pigs as a valuable 
resource. Results of this research can inform wild pig management plans 
that are in alignment with stakeholders’ preferences, thereby reducing 
the potential for stakeholder conflict. Further, our findings suggest that 
communication and outreach efforts should continue to highlight the 
negative impacts of wild pigs and the necessity of reducing the wild pig 
population in Texas to mitigate these impacts. Future research and 
development of wild pig management strategies that incorporate an 
understanding of stakeholder tolerance and related factors will be vital 
in ensuring effective management of this species. 
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