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ABSTRACT 

The need for legitimate management policies that promotes coexistence becomes critical 

as interactions between humans and carnivores intensify as a result of human 

encroachment depleting carnivore habitat and populations. Carnivores most intensely 

impact those living in their midst, demanding increased attention by local decision 

makers who are often best suited to catering to the needs of communities most affected, 

and yet are often overlooked in the decision-making process. Furthermore, the structure 

of decision-making for carnivore management at the local level is largely unexplored. 

The purposes of this study were to apply decision analysis to understand how carnivore 

management decisions are made at the local level, and develop lessons learned based on 

the results of this application. Multi-criteria decision analysis (MCDA) was applied to a 

case study of American alligator (Alligator mississippiensis) conservation in 10 coastal 

North Carolina counties to enhance the socio-political legitimacy of alligator 

management. Twenty-five local formal and informal decision makers who were or would 

be responsible for alligator management decisions as a part of their job were surveyed. 

Results indicate that decision makers placed nearly equal importance on wildlife- and 

human-specific factors when making alligator management decisions, and were most 

focused issues concerning public safety, alligator welfare, and public educational 

opportunities. Survey respondents also favored balanced and highly managed alternative 

management practices. Additionally, six lessons learned highlighted that investigating the 

structure of decision-making among local-level decision makers should enhance 
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legitimacy of carnivore management via a concerted effort to include often-overlooked 

stakeholders’ perspectives on the gaps that threaten and trade-offs necessary to enhance 

the likelihood of humans willingly sharing space with alligators. At its core, this research 

addresses the potential of governing wildlife entities to develop large-scale governance 

processes and outcomes that increase the likelihood of coexistence between humans and 

crocodilian species in fast-growing coastal regions. 
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I. MAPPING MICRO-LEVEL DECISION-MAKING FOR ALLIGATOR 

MANAGEMENT IN NORTH CAROLINA 

Abstract 

Human-carnivore interactions represent a grand challenge to conservation decision-

making and legitimacy across all levels of governance. Human populations continue to 

encroach upon and devastate carnivore habitats and populations, intensifying interactions 

between a variety of biodiversity interests and beneficiaries. As a result, carnivores most 

intensely impact those living in their midst, demanding increased attention by local 

decision makers, who are often best suited to catering to the needs of communities most 

affected. Their views and desires can serve as a forerunner of public trust and acceptance 

of policies created. However, due to the complexity of decisions about carnivores, these 

actors are often overlooked in the formal decision process. To address this need, we 

applied multi-criteria decision analysis (MCDA) to a case study of American alligator 

(Alligator mississippiensis) conservation in 10 coastal North Carolina counties to identify 

and postulate legitimate outcomes. We surveyed 25 local decision makers who are or 

may be responsible for management decisions concerning the American alligator and 

asked them to evaluate and indicate the level of importance of salient alligator 

management elements. Results indicate that decision makers strongly favored the wildlife 

and social factors when making alligator management decisions, as well as the criteria of 

human well-being, attitudes towards alligators, education programs, and storm 

mitigation. Respondents favored highly managed and balanced management alternatives 

to maximize preferred criteria and achieve legitimate alligator management at the local 

level. These results demonstrate that local decision makers are capable of identifying 
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what is important to alligator management decisions, and can provide an insightful look 

at trade-offs that need to or could be made to achieve optimal alligator outcomes. We 

conclude that local decision makers should become more involved in shaping carnivore 

outcomes to enhance legitimacy of alligator policy and help achieve conservation targets. 

Future research will need to further expand understandings of local decision makers’ 

decision-making process in other carnivore contexts. Researchers will want to consider 

using and refining decision analysis to cut through the complexity of carnivore 

conservation decision-making that exists across wide geopolitical expanses. 

Introduction 

Human populations continue to encroach upon and devastate habitats, intensifying 

interactions between a variety of biodiversity interests and beneficiaries. These trends 

demand increased attention by local decision makers, who often have an important role in 

conservation outcomes (e.g., Doyle-Capitman et al., 2018; Press et al., 1996). These 

actors are often best suited to catering to the needs of communities most affected by 

human-wildlife interactions (Devas & Grant, 2003). Hence, their views and desires can 

serve as a forerunner of public trust and acceptance of policies created (Sjölander-

Lindqvist et al., 2015) as well as dissent (Redpath et al., 2017). Although plurality of 

voice is a cornerstone of democratic biodiversity conservation governance, the possibility 

exists that divergent or overlooked actors and their views, and as well as shifting social 

and ecological realities, may prevent outcomes that are optimal for both human and non-

human species.  

Human-carnivore interactions represent a grand challenge to conservation 

decision-making and legitimacy (Messmer, 2000; Primm & Clark, 1996; Serenari & 
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Taub, 2019). The challenge is formidable as positive and negative interactions can strike 

the core of societies – rousing a range of epistemologies, social and ecological values, 

perspectives, problem definitions, and solutions (Dickman, 2010). Carnivores most 

intensely impact those humans living in their midst (Serenari et al., 2018). For instance, 

carnivore species worldwide are known for causing economic loss by preying on 

livestock (Treves & Karanth, 2003) and can pose a significant threat to human safety 

through vehicle collisions, disease, or direct attacks on humans (Riley & Decker, 2000). 

Therefore, it is arguably intuitive that governing entities should consider the views of 

those most impacted by interactions with carnivores, as they are often most effective at 

contributing to and formulating viable decisions and outcomes (Devas & Grant, 2003; 

Sjölander-Lindqvist et al., 2015; van der Ploeg & van Weerd, 2004).  

However, local stakeholders rarely have a say in carnivore conservation outcomes 

because these species are often held in the public trust, and decisions are made by state 

and federal authorities (e.g., wildlife or animal health agencies) (Redpath et al., 2017). 

This omission is a critical oversight in the instance of American alligators (Alligator 

mississippiensis). For instance, the designation of an alligator as a nuisance is often left 

up to subjective judgments about an animal’s behavior or level of danger it poses to 

humans’ livelihood (Hayman et al., 2014; Johnson et al., 1985), and decisions to leave or 

remove it from a pond governed by a homeowner’s association, golf course, or local park 

are often left to the space’s managing institution; these decisions may be guided by legal 

liability (Connaughton et al., 2002), public response to alligator presence (Jacobsen & 

Kushlan, 1986), or overt threats to public safety (Eversole et al., 2014). We note that 

inclusion of formal and informal local decision makers and how they negotiate carnivore 
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interactions complicates existing carnivore governance arrangements. Hence, picking the 

appropriate decision-making tool is critical to simplify the complexity of challenges 

presented by diverse decision-making scenarios and achieve ideal management outcomes 

(Bower et al., 2018). 

Given that carnivore management is notoriously contentious and multifaceted, 

tools that evaluate the tradeoffs and co-benefits of different management actions help 

reveal optimal carnivore management solutions and enhance the legitimacy of those 

decisions (Lundmark & Matti 2015; Robinson et al., 2016). In short, the success of 

human-carnivore cohabitation schemes and related management relies on the ability to 

integrate the array of salient social and ecological factors that influence the decision-

making process. Multi-criteria decision analysis (MCDA) is one promising method that 

can help navigate the complexities of decision-making and secure optimal carnivore 

conservation outcomes (Adem Esmail & Geneletti, 2018). It has demonstrated success in 

identifying potential solutions to natural resource management problems (Driscoll et al., 

2016; Redpath et al., 2004). Despite its utility to elicit socio-ecological tradeoffs in other 

environmental contexts, MCDA has been underutilized to help resolve conflicts in 

human-carnivore decision-making (Redpath et al., 2004).  

We address this need by applying MCDA in a carnivore management context to 

investigate the decision-making process at the local level in North Carolina. The case of 

the alligator in eastern North Carolina is a useful place to begin developing systematic 

understandings of local-level decision-making about carnivores because interactions 

between people and alligators have become a socially and politically contentious 

carnivore management issue at the county and municipality levels. Moreover, policy 
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conflict is often a prerequisite for decision analysis in wildlife management (Redpath et 

al. 2004, 358; Riley and Gregory 2012, 103). As we aim to demonstrate, local decision 

makers are often involved in resolving or stoking such conflict and shaping outcomes.  

Methods  

Study area  

The American alligator ranges from the southern tip of Texas along the Gulf Coast to 

Florida and continues northward along the Atlantic Coast to North Carolina. Historically, 

alligator populations located in North Carolina are considerably smaller than their 

southern counterparts. This is due to the cooler annual climate and lower temperatures of 

North Carolina, which cause slower maturation and, consequently, lower reproduction 

rates (Gardner et al., 2016). Rising sea levels and human expansion have depleted 

alligator habitat (Carle, 2011; Gardner et al., 2016), causing alligators to move further 

inland in search of food, shelter, and mates and thus interact with humans more 

frequently (Eversole et al., 2014).  

Alligators are a state trust resource and are managed by the North Carolina 

Wildlife Resources Commission (NCWRC, 2017). This study focused on local-level 

formal and informal decision makers within the 10 coastal counties of North Carolina’s 

Alligator Management Unit 1 (AMU 1): Brunswick, Carteret, Columbus, Craven, Hyde, 

Jones, New Hanover, Onslow, Pamlico, and Pender. According to the NCWRC’s North 

Carolina Alligator Management Plan (AMP), AMU 1 comprises counties within North 

Carolina that harbor the most robust alligator populations and quality alligator habitat 

(e.g., rivers, lake, and estuaries [Gardner et al., 2016]). As a result, human-alligator 

interactions are more frequent in these areas (NCWRC, 2017). The North Carolina AMP 
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proposed a list of parties that could potentially be impacted by alligator management 

strategies (NCWRC, 2017). Using this list we categorized formal decision makers as 

those with local governmental positions and informal decision makers as individuals 

within nongovernmental organizations such as public or private businesses or groups. 

The NCWRC is aware of the role that local communities play in helping maintain 

the viability of the country’s northernmost alligator population, which is smaller and 

more easily perturbed than southern populations. The agency often works closely with 

local officials to communicate about alligator management, and may also help a local 

community achieve its alligator management goals, such as targeted removal of nuisance 

alligators or improving public knowledge of living with alligators (NCWRC, 2017). 

Correspondingly, there is a need to minimize any threats posed by alligators to the public 

or to alligators by the public. Policy conflict over alligator management came to a head in 

2018 when the NCWRC approved permits to hunt alligators in AMU 1 (NCWRC, 2017). 

The decision was hailed by hunting and public safety proponents but rebuked by 

segments of the public and some local officials (Holland, 2018; Shaffer, 2018).  

Study design 

Our quantitative survey focused on AMU 1 formal (governmental [e.g., county, city 

council, police]) and informal (e.g., golf course general manager, HOA board member) 

decision makers. Novel decision-making tools that objectively evaluate the range of 

interests and potential outcomes can inform policy conflict resolutions and do so with 

small sample sizes (Darko et al., 2019; Robinson et al., 2016). We employed the Analytic 

Hierarchy Process (AHP), a MCDA method, because it has the ability to quantify the 

priorities of decision makers through comparisons of explicit criteria and management 
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alternatives in a manner that is replicable and transparent (Adem Esmail & Geneletti, 

2017) and provide useful insights when samples are small (Darko et al., 2019). We 

focused study questions on eliciting salient elements of decision-making (i.e., factors, 

issues, and criteria) concerning alligator management.  

Decision tree and survey instrument development 

We began by interviewing local-level decision makers who had previously been 

responsible for making decisions about alligator outcomes within their jurisdiction to 

elicit which elements decision makers judged as most valuable. Recruitment for 

interviews occurred by first creating a master list of potential contacts via a Google™ 

search using a combination of the search terms alligator, sightings, hunting, and conflict 

to identify any decision makers publicly mentioned in past human-alligator interactions 

or policy decisions in the target counties (N=33). We contacted potential participants by 

alternating between email and phone calls weekly during August and September, 2019 

(Dillman et al., 2014), and carried out all subsequent interviews by phone. We first asked 

informants to elaborate on their occupation and the role they played in making decisions 

regarding alligator management to ensure that respondents were responsible for alligator 

management decisions as a part of their occupation. We then asked them to rank and 

discuss five primary factors in terms of importance when making decisions regarding 

alligator management: social, political, economic, alligator-specific, and landscape-

specific, as well as each factor’s corresponding issues and criteria. We conducted four 

interviews due to constraints caused by Hurricane Dorian in September 2019. The four 

interview participants consisted of a golf course manager, county commissioner, chief of 

police, and county manager; three of which had previously made decisions regarding 
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alligators as a part of their job, while the fourth indicated that they would be responsible 

for alligator management decisions.  

We supplemented interviews with a thorough literature review. We searched the 

Google Scholar database, for relevant literature using a combination of the following 

search terms: wildlife, management, carnivore, alligator, decision-making, factors, and 

element/factor. We considered only articles that directly related to the topic of carnivore 

management and specifically discussed factors that influence decision-making. We 

focused our review on peer-reviewed (n=44) and gray literature (e.g., books and reports, 

n=5), and thematically coded (Guest et al., 2011) to elicit primary decision-making 

elements. We found that researchers largely focused on topics such as public risk 

assessment and attitudes towards carnivores (e.g., Riley & Decker, 2000; Smithem & 

Mazzotti, 2008), providing education about carnivores (Eversole et al., 2014; Skupien et 

al., 2016), human development and associated impact on human-carnivore interactions 

(Eversole et al., 2018; Patterson et al., 2003), and the role of wildlife systems in decision-

making (Expósito-Granados, 2019; Liu et al., 2016) at the local level. Employing a 

tripartite coupled human and natural systems framework (Liu et al.’s, 2016), the first 

level of the decision tree consisted of Social, Natural, and Wildlife factors. We renamed 

landscape- and alligator-specific factors Natural and Wildlife, respectively, to be more 

inclusive of the issues and criteria mentioned in the interviews. The literature maintained 

the diminished importance of economic and political factors in local-level alligator 

management decisions and were, thus, excluded from the decision tree design. The 

second branch of the decision tree consisted of issues specific to each factor, and the third 

branch consisted of criteria belonging to each issue (Figure 1). The final version of the 
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decision tree aligned with the goal of enhancing the legitimacy of alligator management 

decision-making at the local level, understanding that legitimate decision-making 

promotes the inclusion of relevant stakeholders and experts, is transparent and reliable, 

and produces quality management practices (Serenari & Taub 2019).  

 

Figure 1. Hierarchical decision tree consisting of the goal (top branch), 3 factors (second 
branch), 5 issues (third branch), and 12 criteria (bottom branch). 
 

We created an online survey in Qualtrics (Qualtrics 2020). The survey consisted 

of pairwise comparisons at each branch of the decision tree to determine the relative 

importance of each element of alligator management decision-making. To indicate their 

preference for considering elements when making decisions, we used the Saaty scale (1 = 

equally preferred, 9 = extremely preferred, Saaty, 2008). Using this scoring system, the 

participants then also compared factors, issues, and criteria among each branch in the 

tree, and then again between one branch and the elements corresponding directly below 

it. We then provided decision makers with three management options (alternatives) and 

asked them to indicate their preference of management to maximize, or enhance, each 

individual criterion of the decision tree.  

Alternatives represented a range of management intensities, which is common 

logic used in wildlife management: highly managed, balanced, and land-sharing (Redpath 

et al., 2004). Highly managed practices often indicate policies that maximize human 
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benefits (e.g., safety, development) and may be considered equivalent to a zero-tolerance 

policy of alligators inhabiting space near human settlements. Lethal control or removal is 

preferred and carried out by governing agencies. Hence, our alternatives characterized a 

sliding scale of aggressiveness employed by carnivore managers (Serenari, 2020), 

specifically, alligator management based on frequency of sightings, risk perception, 

proximity to populated areas, alligator density, predatory behavior of alligators, and 

governance arrangement (Figure 2) (e.g., Johnson et al., 1985; NCWRC, 2017). A 

balanced alternative represented equal consideration of human and alligator needs (e.g., 

prey, habitat). As an example, AMU 1’s permitted alligator hunt, in which municipalities 

can collaborate with the NCWRC to determine alligator population sizes, places of 

concern for public safety, areas in which alligator hunts can be conducted safely, and 

number of permits to issue. Land-sharing signifies management practices that largely 

consider the needs of alligator populations, in which the suggested form of management 

is to “leave them be,” regardless of where the alligators are located. Individuals who 

report alligators to the NCWRC are provided information regarding alligators and their 

behavior and advised to leave the alligator(s) alone until it moves from its current 

location (NCWRC, 2017). We provided definitions of each element in the decision tree, 

as well as the different outcomes of each alternative to respondents to ensure consistent 

interpretation of meanings (see Appendix).  
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Figure 2. Management options (alternatives) of alligator management. Options from A-C 
represent declining levels of management intensity & the resulting effects of its 
respective management style. 
 

Recruitment and survey administration 

We conducted two phases of recruitment of formal and informal local-level decision-

makers by email and phone. Formal decision makers were located in AMU 1 counties 

and included city or county governments, police departments and informal included HOA 

board members, golf clubs, park rangers, and conservation organizations. The first phase 

of recruitment occurred every 3 to 4 weeks between August and December 2019, and the 

second phase increased contact frequency, occurring biweekly between March and July 

2020 (Dillman et al., 2014). We terminated recruitment efforts using a 7-attempt 

callback/email design (Dillman et al., 2014). We expanded recruitment efforts to include 

decision makers that had previously been involved in alligator management decision-

making, as well as those that would be responsible for these decisions in the future. We 

screened participants using the following questions: “As part of your job, do you have 

previous experience making decisions about alligators (e.g., decision to relocate, leave 

alone)?” and “As part of your job, is it possible you may someday make a decision about 

an alligator (e.g., decision to relocate, leave alone)?”. We invited decision makers who 

Option Description Frequency of 
Sighting 

Risk 
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Populated 
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Predatory 
Behavior (of 
alligators) 

Governance 

A Highly Managed Decreased Minimal 
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activity 
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answered yes to the first question and yes or maybe to the second question to further 

participate in the survey. If they responded no to both questions, they were excluded from 

the study. We also employed chain referral sampling (Etikan et al., 2015) to increase our 

chances of reaching the person within each organization responsible for alligator 

management decisions (see Appendix for complete timeline of interview and survey 

recruitment).  

 The study (#6291) was approved by the Texas State University Institutional 

Review Board on April 8, 2019 (see Appendix). 

Analysis  

Using the Saaty scale, scores were attributed to each element based on 

the preference indicated by the respondent and placed into a matrix. The diagonal values 

within the matrix equal 1.0 as they represent comparisons of the same element 

(Harputlugil, 2018). Following (Saaty, 2008), the element with the greatest assessed 

importance was assigned the score provided by the respondent, and the reciprocal of that 

score was given to the corresponding comparison. We first calculated the sum of each 

column, and then divided each given value by the sum of its respective column to 

determine the priority weights of each element. Then, we summed calculated values 

across each row and divided by the total number of elements within each matrix to create 

the priority weight of each element. This process occurred for each individual 

respondent’s survey responses. Following the calculation of the priority weights as 

determined by each individual respondent, the average of the weights for each element 

was taken. When added, the weights of all elements that belong to the same parent 

element directly above them equals 1.0.  
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In addition to the average weights attributed to the three management alternatives 

with respect to each criterion, the global weights of the alternatives were also calculated 

to determine their relative importance with respect to the overall goal. First, the global 

criterion weights were calculated by multiplying the averaged individual weight of each 

criterion by the weights of its respective issue and factor. Next, the global criterion 

weights were multiplied by the averaged individual alternative weights with respect to 

each criterion. Lastly, the total of the calculated weights for each alternative was taken to 

create the final global priority of the three alternatives.  

We did not conduct any official collection of nonresponse data because potential 

respondents became unresponsive. Of the 97 individuals that opened the survey, 72 either 

responded no to both screening questions or did not complete the survey. Moreover, 

some potential respondents asked us to not contact them again because they were not 

involved in alligator management decisions, did not have any alligators within their 

jurisdiction, or were unavailable due to the pandemic. Thus, we posit that most potential 

respondents that we contacted did not or would not make such decisions. 

Results  

A total of 97 individuals invited to participate completed at least part of the survey, and 

25 provided valid MCDA results for analysis (response rate of 30%). The majority of 

respondents were 55 years or older, lived in suburban areas, and had a bachelor’s degree 

or higher. More than half of the survey respondents were employed in city or town 

government, with the remaining participants employed in county government, law 

enforcement, property management, and others (Table 1). Of the 25 respondents, 14 

indicated previous experience in making decisions about alligators as a part of their job, 
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while the remaining respondents indicated they would be responsible for any decisions 

regarding alligator management in the future. 

Table 1. Occupational makeup of survey participants. 

Table 1  

Occupation N= 

City/Town Government 15 

County Government 3 

Law Enforcement 2 

Property Manager (HOA, golf course, campground) 2 

Park Ranger  1 

Conservancy 1 

Total 25 

 

When making decisions regarding alligator management, respondents indicated 

that the wildlife factor (weight = 0.38) was most important for consideration, followed by 

social (0.37), and natural (0.25). Within the wildlife factor, about half of the respondents 

(i.e., 13/25) claimed that alligator well-being and ecological importance of alligators were 

of equal importance in making a decision regarding alligator management. This finding 

was reflected in the averaged score of the two issues at 0.55 and 0.45, respectively. 

Similarly, 20 out of the 25 respondents claimed no difference between the wildlife 

criteria freshwater environment (0.55) and find prey (0.45). The wildlife criterion impact 

on ecosystem was the sole criterion of ecological importance and did not undergo a 

pairwise comparison, and thus resulted in a weight of 1.0. 

Concerning the social and natural factors, respondents strongly rated public safety 
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(0.72) over public response (0.28), with seven respondents claiming equal importance of 

the two issues in decision-making. Only two participants answered that public response 

was more important. Respondents prioritized the social criteria human well-being (via 

public safety) (0.59), followed by education programs (via public response) (0.51), and 

attitudes towards alligators (via public response) (0.34). Storm mitigation was the highest 

rated natural criterion (0.61) (Figure 3). 

 
Figure 3. The hierarchical decision tree contains the final AHP weights of all factors, 
issues, and criteria, indicating which factor, issues, and criteria were most preferred by 
respondents. Final weights were calculated by taking the average of all individual 
respondent weights.  
 

Respondents indicated that highly managed was the preferred management 

method for maximizing social criteria (private property, education programs) and natural 

criteria (aesthetics, storm mitigation). Respondents preferred a balanced management 

approach, maximizing all wildlife-specific criteria, most of the social criteria, as well as 

the natural criterion commercial and recreational development (Table 2). 

Balanced management (0.37) was the most preferred alternative to achieving the overall 

goal of enhancing the legitimacy of alligator management decision-making at the local 

level, closely followed by highly managed (0.35). Land-sharing was ranked last to 

maximize all criteria except for human well-being and attitudes towards alligators. In 

both cases, land-sharing was greater than highly managed by less than 0.01. 
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Table 2. Average of individual AHP weights for alternatives related to each criterion. 
Balanced management was most preferred among participants for maximizing 8 of the 12 
criteria, and highly managed was preferred for the remaining 4 criteria. 
 

Criterion Highly 

Managed 

Balanced 

Management 

Land 

Sharing 

Human Wellbeing 0.29 0.42 0.30 

Pet Wellbeing 0.34 0.37 0.29 

Private Property 0.37 0.36 0.27 

Attitudes towards Alligators 0.27 0.43 0.30 

Harmful Policies 0.35 0.36 0.29 

Education Programs 0.36 0.34 0.30 

Commercial & Recreational Development 0.37 0.38 0.25 

Aesthetics 0.38 0.35 0.27 

Storm Mitigation 0.47 0.35 0.22 

Freshwater Environment 0.35 0.38 0.27 

Find Prey 0.31 0.39 0.30 

Impact on Ecosystem 0.33 0.35 0.32 

 

Discussion  

Respondents appear attuned to the role alligators play in local social and ecological 

systems. Decision makers in our study demonstrated awareness of and agreed on the 

importance of the wildlife system in the carnivore management decision-making process. 

Though slightly more important to decision-making than other factors, respondents 

offered a balanced view, giving nearly equal weight to alligator welfare and the role of 

alligators in local ecosystems. There are three distinct explanations for why formal and 

informal local decision makers held the alligator system in high regard. First, wildlife can 

be an integral part of the identity of some regions and localities (Treves et al., 2006). For 
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instance, residents in Florida favor the presence of alligators, as it is seen as an indicator 

of a healthy environment (Smithem & Mazzotti, 2008). In this case, eastern North 

Carolina is known for its wild landscapes (Serenari et al., 2018), and it is conceivable that 

respondents’ answers reflect this internalization. Second, local decision makers may be 

considering how their communities need to adapt to novel social and ecological dynamics 

to increase the legitimacy, communication, and understanding of their decisions among 

the public (Lundmark & Matti, 2015; Patterson et al., 2003). Dynamic change is 

occurring to North Carolina’s coasts. For instance, human activities, sea level rise, and 

saltwater intrusion are having and expected to have substantial impacts on social-

ecological systems, particularly wildlife distribution and abundance and human-wildlife 

interactions (Bhattachan et al., 2018). Considerations for these realities and growing 

emphasis on legitimacy, salience, and empowerment of local decision-making may have 

influenced our findings (also evidenced by preference for storm mitigation qualities of 

alligator habitat). Finally, public cognitions concerning large carnivores can play an 

important role in the decision-making process (Lute & Attari, 2017). Researchers have 

theorized that values oriented towards wildlife are shifting from the sole belief that 

wildlife are to be used for human benefit to the idea that wildlife are meant to be 

appreciated and respected, particularly among urbanizing human populations (Manfredo 

et al., 2020). However, we note that this research occurred on the heels of public outcry 

over the NCWRC’s proposed hunting of alligators in 2018; therefore, our results may 

reflect an underlying preference for coastal communities to share space with alligators, 

but with caveats. While public outcry may have roused strong policy preferences among 

respondents, responses were anonymous. Therefore, social desirability bias should be of 
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little concern in this study, but future research will want to consider how public outcry 

over carnivore policies might impact local-level decision-making. 

Human welfare was a top priority for local-level decision makers in our study, 

specifically, human well-being linked to public safety (e.g., health, safety, and social 

relations). Previous studies demonstrate that concern for public safety is a top factor in 

decision-making at all levels of governance and is underpinned by risk perceptions (Gore 

et al., 2006; Riley & Decker, 2000; Smithem & Mazzotti 2008). Although perceived risks 

concerning alligators may be attributed to social and cultural beliefs (Dickman, 2010) or 

situational factors such as living near water or having children or pets (Hayman et al., 

2014), many times they evolve from exaggerated ideas about alligator behavior (Eversole 

et al., 2014). This paradoxical nature of perceived risk may throw a wrench into plans to 

integrate alligators into the coastal North Carolina landscape, particularly if policies 

address atypical alligator behavior (Rogers, 2011). The status of alligators on the North 

Carolina coast is at a critical juncture, and intentional educational opportunities that 

create “Alligator-Wise” (Izadi, 2016) initiatives at the community and regional scales 

would be invaluable to help communities promote novel perceptions of risk grounded in 

empirical data and probability.  

Respondents also considered public response in their decisions, but to a small 

degree. Similar to the NCWRC, the decision makers within our study placed great 

importance on public education about alligators. One goal of the NCWRC AMP is to 

provide comprehensive knowledge of alligators and their management to the public 

through education and outreach strategies. Some proposed strategies include formal and 

informal public forums, technical guidance to landowners and managers, and educational 
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information dispersed through various media outlets (NCWRC, 2017). Research 

demonstrates that deficient knowledge of carnivores and their ecological importance can 

be detrimental to promoting coexistence between humans and carnivores (Lute & Gore, 

2014; Expósito-Granados et al., 2019). Future consideration should be given to finding 

ways to involve local decision makers in designing and administering educational 

opportunities to promote human-alligator coexistence. Our study suggests that content 

should include integrating net positives that benefit humans, alligators, and the coastal 

ecosystem such as protecting habitat which would in turn buffer communities from 

increasingly intense storms (Gedan et al., 2011). 

If local decision makers are to become more involved in carnivore management 

outcomes, as we argue they should, we must better understand the ideology underpinning 

decisions and examine how they align with alternatives in use to provide a clearer picture 

of the efficacy of those alternatives, as well as full consideration for novel alternatives 

and arrangements where necessary. Local decision makers in our study favored a 

landscape with a strong human presence to moderate interactions between humans and 

alligators and to maximize human activity and protect private property from damage. Yet, 

a balanced management plan was preferred to maximize human well-being, human 

attitudes, and the remaining suite of criteria. These results speak to the heart of the so-

called predator paradox (Shivik, 2014), empowered by the mass media and characterized 

by a persistence of memory and perpetuation of an unwillingness to alter our 

imaginations about how to live peacefully with carnivores (Debord, 1967). Retaliation, 

separation, and aggressive carnivore management are often the rallying cry and default 

outcome when human safety and damage to private property are a major concern (Treves 
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& Karanth, 2003; Lute & Attari, 2017). Critics argue that the ideas about how to live with 

carnivores on an increasingly crowded planet require upgrading (Carter & Linnell, 2016; 

López-Bao et al., 2017; Lute et al., 2018; Serenari, 2020), as the system of ideas that 

embrace and promote total separation of humans and carnivores are deficient in a holistic 

understanding and appreciation of carnivores (Skupien et al., 2016). Carnivore 

populations are decreasing as a result of carnivores leaving their natural habitat range due 

to loss of habitat, as seen in the alligator populations in North Carolina. Consequently, 

there is a growing necessity to incorporate decision-making tools that allow for impartial 

and equal consideration of all relevant criteria to create legitimate alligator management. 

Our study suggests that local-level decision makers may provide an insightful look at 

trade-offs that need or could be made to achieve optimal alligator and other carnivore 

conservation outcomes, promoting local understanding and support, and ultimately 

legitimacy, of the decision-making process (Doyle-Capitman et al., 2018). 

Use and limitations of MCDA 

The use of decision modeling in this study allowed quantification of the decision-making 

process of alligator management at the local level. Unlike attitudinal measures, 

participants were able to analyze and compare multiple elements at one time. Though the 

method has great potential, administering the study’s scope and MCDA across a broad 

scale requires refinement. We hope to elaborate on these lessons in a future paper, but 

provide a brief overview here. First, due to the exploratory nature of the study, a roadmap 

for preparing the sampling frame did not exist. Hence, overall participation was voluntary 

and based on a convenient sample. Additionally, recruitment for this study was hampered 

by forces out of our control, including Hurricane Dorian (2019), Tropical Storm Arthur 
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(2020), and the COVID-19 pandemic (2020). Second, we achieved greater participation 

from government officials than from informal decision makers. Therefore, our results 

may reflect biases in this regard. Third, though representativeness was not the goal of this 

study, only one-fourth of respondents who began the survey completed the MCDA 

portion (although it was placed in the first third of the survey). We attribute this outcome 

to the cumbersome nature of the MCDA design and applying it across a wide geospatial 

area rather than in a collective setting (e.g., workshop). Fourth, the broad scale of our 

research may have resulted in survey question design that lacked context or 

underrepresented the suite of factors, issues, and criteria specific to the local scale in 

North Carolina. For example, during the interview process, informants revealed that 

economics and politics received little consideration when making decisions about 

alligator management, and thus these factors were not included in our survey. These 

factors were claimed to be irrelevant to decision makers in North Carolina’s AMU 1 as 

well as the broad alligator literature. Nevertheless, future studies should contextualize 

factors to the best of their ability and strive for representativeness. Finally, although there 

was sufficient data to obtain useful insights into local-level decision makers’ preferences 

for alligator management using AHP, the small sample size did not allow for 

comparisons among different groups of formal and informal decision makers. Out of the 

25 respondents, 20 were formal decision makers and 5 were informal decision makers. 

The small sample sizes of formal and informal decision makers separately prevented us 

from making any assumptions on the individual groups that would accurately represent 

the individual groups. Also, due to the imbalance between the two group sizes, we were 

unable to compare formal and informal decision-making processes for alligator 
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management. Future research would benefit from a concerted effort to recruit formal and 

informal decision makers to achieve a richer representation of their decision process, as 

well as further exploration in comparisons between the decision-making process of 

formal and informal decision makers. 

Conclusion 

The purpose of our study was to highlight the current gap in carnivore management 

decision-making, specifically at the local level. We applied MCDA to give voice to those 

decision-makers who are often overlooked in the carnivore management decision-making 

process. We surveyed formal and informal decision makers in eastern North Carolina and 

asked them to equally consider principle elements of alligator management. Our study 

highlights that these critical actors considered the wildlife and social factors when 

making decisions, and preferred either balanced or highly managed practices to manage 

for alligators. While carnivore management policies created at the macro-level are 

essential to carnivore conservation, coexistence between humans and carnivores is best 

promoted when these large-scale policies can be adapted to specifically target the needs 

of the local people. Understanding what local-level decision makers consider important 

when managing carnivores is critical to increasing local involvement in the decision 

process and ultimately improving the legitimacy of management policies.  
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II. DECISION ANALYSIS IN LOCAL-LEVEL ALLIGATOR MANAGEMENT: 

LESSONS LEARNED 

Abstract 

Human-carnivore interactions are increasing and evolving as humans and carnivores 

more commonly share space, creating the need for management practices that promote 

coexistence to the benefit of both species. Successful coexistence is reliant upon 

legitimacy of decisions made concerning carnivore management policies. Local-level 

decision makers are critical to achieving this yet are often underutilized in carnivore 

management. Furthermore, the structure of decision-making for carnivore management at 

the local level is largely unexplored in the literature. This paper is an examination of our 

research in which we applied decision analysis to alligator management at the local level, 

to better understand the decision-making process of previously excluded decision makers. 

We established six lessons that highlight how exploring the structure of the decision-

making process can improve legitimacy of carnivore management and human-carnivore 

coexistence and emphasize the importance of decision analysis tools to accomplish this.   

Introduction 

Humans must find ways to coexist or share space with large carnivores (carnivores), as 

conservation methods that rely on enclosures, population limits, and carnivores located in 

distant places is a “losing proposition” (Karieva et al. 2012, p.37). Human activities have 

had dire consequences on carnivore populations, including rapid declines and extinction 

(Allen et al., 2017). In some regions, however, carnivore populations are rising and 

ranges are expanding, producing novel, dynamic human-carnivore interactions (Eversole 

et al., 2014; Fischer et al., 2015; Patterson et al., 2003). As human and carnivore niches 
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and ranges continue to overlap and collide as a consequence of human activities, it is 

critical for those who have decision-making power to facilitate coexistence strategies that 

provide ample benefits for both humans and carnivores (König et al., 2020). Legitimized 

decision-making is a critical part of shaping optimal outcomes for humans and carnivores 

(Lute et al., 2020).  

Prospects for human-carnivore coexistence largely depends on legitimate 

decision-making processes and management policies (Carter & Linnell, 2016; Read et al., 

2019). Legitimacy in the public sector, generally defined as decisions that are accepted 

and supported by the public, is a forerunner to sustainable environmental (Lundmark & 

Matti, 2015), and specifically carnivore governance (Serenari & Taub, 2019). Trust in the 

decision makers, transparency of how decisions are made, and representation of 

stakeholder and public values and interests are a few key elements of legitimate carnivore 

policies and, more broadly, governance (Serenari & Taub, 2019; Sjölander-Lindqvist et 

al., 2015). Jacobson and Decker (2006) emphasized, however, that decisions made which 

do not reflect the current socio-political climate are often viewed as illegitimate by the 

public. Unpopular management decisions can negatively impact prospects to coexist with 

carnivores (Expósito-Granados et al., 2019). 

Decision makers have been turning to deliberative arrangements to undo or avoid 

illegitimate outcomes among the public (Hansson-Forman et al., 2018). Collaborative or 

participatory approaches involve a range of key actors in the decision-making process. 

For instance, insights and feedback from otherwise excluded actors affords decision 

makers a chance to develop policies that are more representative of a range of public 

values, experience, and views, build trust with the public and key actors, and nurture 
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acceptance for decisions made, as well as offer some degree of transparency (Hansson-

Forman et al., 2018; Lundmark et al., 2014; Redpath et al., 2017; Sandström & 

Lundmark, 2016).  

Carnivores are trust resources (Redpath et al., 2017) and their management is 

under the domain of state and national wildlife agencies (Decker et al., 2015), often with 

little inclusion of formal (e.g., city parks and recreation director) and informal (e.g., golf 

course general manager) local-level decision makers or key actors, such as public and 

private organizations or individuals, who engage in decisions about carnivores because 

they are assumed to lack “know how” to make informed decisions (Devas & Grant, 

2003). Though overlooked in the decision-making process, the micro scale or local level 

is where most interactions with and impacts of carnivores occur (Young et al., 2015). As 

such, it is argued that critical actors at this scale of governance should have a greater role 

in broader decision-making processes because they are able to best identify misalignment 

between carnivore conservation goals and local values and welfare (Doyle-Capitman et 

al., 2018; Press et al., 1996). Researchers and managers would do well to understand the 

structure of how local-level decision makers make decisions and determine trade-offs or 

produce optimal outcomes. However, investigations of this nature are few.  

Decision makers across scales of formal and informal governance require tools 

that can cut through the numerous conflicting and fluctuating criteria and stakeholder 

values to produce legitimate and sustainable carnivore management practices. Decision 

analysis, in particular, provides decision makers with tools to equally and efficiently 

consider the various criteria and polarizing values from public input, which can then be 

quantitatively analyzed to create a transparent decision (Bower et al., 2018; Fuller et al., 
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2020; Robinson et al., 2016). With the capability to tailor to the needs and goals of a 

particular study, decision analysis methods can be deployed to understand the structure of 

how decisions are made for single alternatives, small-scale objectives, or broad 

overarching goals (Vaidya & Kumar, 2006). Decision analysis tools are effective at 

increasing carnivore management legitimacy and coexistence because they elucidate the 

distinct thought process and decision path from which a final decision was arrived. 

Researchers have been investigating how to map the structure of decision-making in 

wildlife contexts, and recently the use of decision analysis in wildlife contexts has 

emerged. Wildlife studies have employed decision analysis to inform the design of 

optimal management strategies and outcomes. They are often focused on mitigating risk-

based conflict, exploring decisions to minimize negative human-wildlife interactions, or 

designing legitimate wildlife policy (Franken et al., 2017; Redpath et al., 2004; Robinson 

et al., 2016; Sandström & Lundmark, 2016; Rubino et al. 2018; Serenari et al. 2019).  

Building off findings from our recent research decision-making for North 

Carolina alligator management at the local level (Cavalier et al., 2021), we formulated six 

lessons learned. The stated need to achieve legitimate carnivore governance within the 

democratic model of decision-making presents a special and timely need to address local-

level involvement in carnivore policy creation and produce much needed understanding 

of how decisions are made at the local level. We believe the North Carolina case a) 

highlights how decision analysis, an underutilized tool in carnivore management 

decision-making, can be beneficial in increasing local-level participation in the decision-

making process, and b) furthers understandings of how local-level actors structure and 

navigate the decision-making process for carnivore management. Through achievement 
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of these two objectives, we hope to identify and surmount underlying challenges to 

legitimizing the local-level decision-making process. 

Decision modeling and analysis in wildlife management  

Researchers in a variety of disciplines are increasingly turning to decision modeling and 

analysis to inform decision management (Bennett et al., 2017). There are three type of 

decision analysis that are popular among wildlife researchers and practitioners. First, 

structured decision-making (SDM) uses an iterative decision-making process to guide 

decision makers to an optimal outcome, including the following stages: decision context 

and structuring (i.e., identification of the problem, objectives, key actors, and possible 

alternative outcomes); analysis (i.e., assessment of the objectives and trade-offs); and 

final decision (Canessa et al., 2018; Lyons et al., 2008; Riley & Gregory, 2009). Decision 

makers are able to identify both scientific and value-specific priorities and to equally 

evaluate the relative importance of all elements, which is particularly beneficial when 

multiple actors with a wide range of objectives are involved (Mitchell et al., 2018; 

Runge, 2011). SDM has been successful helping decision makers navigate diverse 

objectives to create a practical outcome in wildlife management, such as seen in harvest 

management (Robinson et al., 2016), endangered species management (Gregory & Long, 

2009), and reducing human-wildlife conflict (Redpath et al., 2004). Gregory and Long 

(2009) highlighted how the use of SDM helped simplify a complex problem, structured 

the decision process to keep participants focused on the more important aspects of the 

problem, and reach an agreeable solution. However, it is not without its complexities. 

Decision makers often face a suite of challenges throughout the wildlife management 

decision-making process as they attempt to fairly and equally consider all elements at 
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play. Social, natural, wildlife, political, and economic factors are all critical to developing 

a final decision (Dickman, 2010; Jacobson & Decker, 2006; Robinson et al., 2016). 

Additionally, the desire for key actors’ involvement in wildlife management continues to 

increase, which faces its own challenges. For instance, biased selection of actors can 

threaten the validity of the outcomes as decisions may be made that are not truly 

reflective of the group (Lepetu, 2012), which can increase the potential for conflict 

among groups who feel underrepresented in the decision-making process (Mitchell et al., 

2018).  

Second, discrete choice modeling employs utility theory and forces respondents to 

select a single preferred alternative from several, revealing the attributes, levels, and 

tradeoffs that were most important in the final decision (Schroeder et al., 2018). Although 

originally designed for economic and marketing purposes, it is an emergent method in 

human dimensions of wildlife studies. For example, choice modeling has been used for 

identifying hunter preference for altered turkey hunting regulations (Schroeder et al., 

2018) and to inform waterfowl habitat management decisions to achieve managers’ 

objectives (Devers et al., 2017). It has also been used in wildlife studies that focus on 

finding the optimal combination of wildlife system characteristics such as habitat and 

resource selection (Cooper & Millspaugh, 1999; McDonald et al., 2006). The use of this 

modeling allows decision makers to take individual based selection choices and make 

inferences about population resource selection preferences (Carter et al., 2010).  

Finally, multi-criteria decision analysis (MCDA) has been increasingly employed 

in natural resource management (Adem Esmail & Geneletti, 2019; Mendoza & Martins, 

2006). MCDA is effective for systematically evaluating the tradeoffs of alternatives 
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against multiple explicitly stated criteria to define which aspects of the decision context 

are most critical to creating an optimal outcome. As opposed to choice modeling in which 

respondents indicate a single preferred alternative (Schroeder et al., 2018), MDCA allows 

decision makers to rank all alternatives in terms of preference (Kiker et al., 2005). 

MCDA is a useful tool in that it has multiple functions, such as promoting participatory 

and collaborative decision-making processes, providing structure to conversations 

between different actors to allow for better understanding between groups, quantifying 

value judgements in order to make priorities explicit, and enhancing transparency of the 

decision-making process and how final outcomes were achieved (Adem Esmail & 

Geneletti, 2018; Marttunen et al., 2015). Increased transparency is crucial as it allows for 

the decision-making process to be conducted in a manner that is efficient and replicable 

(Ananda & Herath, 2009). There are many MCDA approaches, each with their own 

benefits and drawbacks. The Analytic Hierarchy Process (AHP) is a popular MCDA 

approach, and has become a leading method used for multi-criteria decision-making 

(Mardani et al., 2015). AHP integrates subjects' perspectives by assigning quantitative 

(i.e., weight of influence, importance) scores to value-based responses. The popularity of 

AHP has also been attributed to its flexibility to be altered to each specific decision 

context. For example, Vaidya and Kumar (2006) observed researchers often modified 

their methods to fit the needs of the study, converting the weighting scale to applying this 

particular decision analysis tool to a variety of situations (e.g., selection and evaluation of 

project management selection and evaluation, cost-benefit analysis of investment 

decisions, health care development and planning). Despite its success in multiple contexts 

to provide objective and simplified evaluation of criteria, MCDA methods have been 
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underutilized in wildlife management decision processes (Redpath et al., 2004). 

There is ample opportunity to help refine the application of decision analysis tools in 

wildlife and carnivore management contexts to help refine wildlife governance. 

Furthermore, we believe that these tools can be beneficial in promoting cross-

jurisdictional collaboration to enhance the legitimacy of the broader decision-making 

process. In this paper, we focus on the utility of AHP in an alligator management context. 

AHP provided us the ability to quantify qualitative responses in a manner that is 

transparent and replicable (Harputlugil, 2018; Saaty, 2008), and does not require large 

sample sizes to produce insightful and valid analysis (Darko et al., 2019). 

Methods 

Study area 

North Carolina is the northernmost tip of the American Alligator (Alligator 

mississippiensis) range and, thus, alligator populations located further north are 

considerably smaller than those populations found in southern states (Dunham et al., 

2014). The North Carolina Wildlife Resources Commission (NCWRC) established an 

Alligator Management Plan (AMP) that consists of two Alligator Management Units 

(AMU) based on the distribution of alligator populations. Our study was situated within 

10 coastal counties in North Carolina’s AMU 1: Brunswick, Carteret, Columbus, Craven, 

Hyde, Jones, New Hanover, Onslow, Pamlico, and Pender. AMU 1 consists of the 

counties that have more frequent human-alligator interactions due to the presence of more 

robust alligator habitat (i.e., rivers, lakes, estuaries [Gardner et al., 2016]). We focused 

our study on formal and informal decision makers at the local level within these counties. 

We classified formal decision makers as those with local governmental positions (i.e., 
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county and city officials, police) and informal decision makers as non-governmental 

positions (i.e., golf course managers, HOA board members). 

Summary of study design, sampling, administration, and analysis 

 Our two-part study was conducted between August 2019 to July 2020. We first began by 

interviewing local-level decision makers who had previously been responsible for a 

decision involving an alligator as a part of their job. The goal was to identify which 

elements of decision-making were most important when involved in this situation. We 

asked informants to rank five primary factors (social, political, economic, alligator-

specific, and landscape-specific) in terms of importance and then to elaborate on each 

factor’s issues and criteria that each participant considered during the decision-making 

process. We conducted four interviews due to constraints caused by Hurricane Dorian in 

September 2019. We also engaged a thorough review of the literature to create a 

hierarchical decision tree using the responses from the four interviews (see Cavalier et 

al., 2021 for further details on study methodology). A three-branch decision tree aligned 

with the goal to enhance the legitimacy of alligator management decision-making at the 

local level. 

Informants and the literature consistently revealed that economics and politics 

played a very little role in how alligator management decisions were made at the local 

level. Therefore, we intentionally diminish the importance of those two criteria from our 

lessons learned and as such the first branch represented the three factors: social (human-

specific), natural (ecosystem-specific), wildlife (alligator-specific), the second branch 

represented corresponding issues for each factor and the third of criteria specific to each 

issue.  
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We administered an AHP-based online survey using Qualtrics (Qualtrics 2020) to 

local-level decision makers that had previously been responsible for alligator 

management decisions as a part of their job as well as decision makers that would be 

responsible for these decisions in the future. We used employed screening questions and 

chain referral sampling to identify the person within each organization responsible for 

alligator management decisions (Etikan et al., 2015). We elicited and analyzed pairwise 

comparisons of the most important factors, issues, and criteria in alligator decisions of 

local decision makers.  

We employed the Saaty scale (1=equally preferred, 9=extremely preferred) to 

measure the level of importance of each element. We also asked respondents to determine 

which management option (highly managed, balanced, land-sharing [Redpath et al., 

2004]) was most preferred to maximize each individual criterion, as well as the 

alternative’s overall goal. We attributed scores to each element of the decision tree based 

on the preferences indicated by participants. Following Saaty (2008), we calculated the 

priority weights of each factor, issue, criteria, and alternative with respect to each 

criterion as indicated by each individual respondent, then took the average of each 

element to obtain final priority weights. We also calculated the final global priority 

weight of each alternative with respect to the goal of the decision tree. 

Developing lessons learned 

Our lessons learned are gleaned from 25 decision maker responses as well as the research 

team’s experience in and familiarity with alligator management in North Carolina, as 

well as discussions with the NCWRC staff. The lessons learned are drawn from Cavalier 

et al. (2021) (Table 3): 
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Table 3. Findings from Cavalier et al. (2021) that attributed to each lesson learned. 

Lesson Learned Finding 

Invoking social-

ecological systems 

thinking in land use 

planning 

Near equal consideration between the social and wildlife factors, and the 

wildlife issues alligator well-being and ecological importance.  

Strong preferences for the social criteria of human well-being (via public 

safety) and the natural criteria storm mitigation (via development). 

Uncovering and filling 

informational gaps for 

local communities 

Public safety was strongly considered over public response when making 

decisions, specifically the public safety criteria of human well-being. 

Education programs was the most preferred public response criteria. 

Including formal and 

informal decision 

makers to enhance 

legitimacy of alligator 

management. 

Our multi-criteria decision analysis method (AHP) provided a range of 

formal and informal decision makers to highlight their decision process for 

alligator management. Participants included individuals in county and city 

government, law enforcement, property management, a park ranger, and a 

member of a local conservancy.   

Decision analysis can 

clarify disconnects 

between carnivore policy 

and public consensus. 

Public reactions following the NCWRC’s decision to allow municipalities 

within 10 counties to apply for alligator hunting permits ranged from 

strongly in favor to strongly opposed.  

Decision analysis 

applied in crisis 

situations 

Due to a hurricane, tropical storm, and COVID-19, AHP allowed for 

significant insights of small sample sizes due to Hurricane Dorian, TS 

Arthur, and the COVID-19 pandemic.  
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Lessons learned 

Invoking social-ecological systems thinking in land use planning 

Decision makers in our study indicated that they took equal consideration of the 

ecological, wildlife (alligator), and social systems. Each system is critical to the success 

of the other, and carnivore management decisions need to be made with a strong 

understanding of these connections (Carter et al., 2014; Ceaușu et al., 2019; Chunye & 

Delu, 2017; Epstein et al., 2015). Moreover, human-carnivore coexistence relies on the 

ability of decision makers to navigate the trade-offs of the social and ecological systems 

to create carnivore management policies (Bhattachan et al., 2018). Yet, there a delicate 

dance done to meet the biological needs and conservation goals for carnivore species 

while meeting the needs of humans, specifically when it comes to land use planning.  

Research has demonstrated that human-carnivore coexistence is threatened when 

carnivore management practices are implemented that prioritize one system over the 

other. For example, van der Ploeg and van Weerd (2004) revealed that social services 

needed for natural resource subsistence communities were disregarded to enact Philippine 

crocodile (Crocodylus mindorensis) protections, increasing locals’ contention with 

crocodiles and authorities. In less-subsistence contexts, coastal land use policies that 

prioritize the needs of humans are a primary hindrance to alligator welfare and 

coexistence with humans (Amarasinghe et al., 2015). Development and urbanization are 

increasing in these areas and there is a tendency to overlook the negative effect on local 

crocodilian (crocodiles, alligators, and gharial) species and their ecosystems, especially 

its impact on quality crocodilian habitat (Eversole et al., 2014). For example, 

development in Sri Lanka for purposes such as tourist hotels, road and railway 
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construction, or increased fishing activities, is a major threat to local Saltwater crocodile 

(Crocodylus porosus) populations (Amarasinghe et al., 2015). Similarly, dams are a 

severe threat to gharial (Gavialis gangeticus) populations located in the Chambal River in 

India as they impact water flow and morphology (Nair et al., 2012).  

In sum, our study established that the intent to coexist may reside within informal 

and formal decision makers, which means they may be willing partners in alligator 

conservation and help promote ideology that champions sustainable policies. This is a 

great first step for strengthening connections between social, alligator, and ecological 

systems in North Carolina, but future research will need to validate this potential. Next 

steps include researchers exploring under what conditions these decision makers’ may 

operationalize this intent for the equal benefit of all systems. 

Uncovering and filling informational gaps for local communities 

Exaggerated or incorrect information is a driving force of unrealistic risk perceptions of 

and misinformed beliefs about carnivores (Eversole et al., 2014). Perceived and actual 

risk of living with carnivores are critical elements to successful coexistence outcomes, 

but are often disjointed. This trend is exacerbated by decisions that are structured in a 

manner that manifests policies designed to conciliate public risk perceptions fixated on 

exceptional human-carnivore interactions and animal behaviors rather than addressing the 

reality of living with the ordinary carnivore (Dorresteijn et al., 2016; Rogers, 2011). 

Perhaps resultantly, risk perceptions frequently outweigh the actual threat alligators pose 

to humans and their well-being compared to other carnivore species (Eversole et al., 

2014). 

A disconnect can also be at least partly attributed to deficient knowledge of the 
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species (Gore et al., 2005; Hayman et al., 2014) and belief in associated carnivore myths 

(Kellert et al., 1996). Our findings highlighted the saliency of public safety among our 

respondents and the importance they assigned to education. Researchers have emphasized 

that coexistence may be achievable with carnivores when information about the species is 

readily available and easily accessible to the public (Skupien et al., 2016). Moreover, 

Gore et al. (2006) noted that risk perceptions of human-bear (Ursus americanus) conflict 

in park campgrounds may be managed by considering which public risk perceptions are 

realistic and unrealistic, and adjusting management practices accordingly, such as 

providing additional educational messages to reinforce easily avoided conflict behavior 

(e.g. food storage) or more drastic management for more complex risks (e.g. closing trails 

or campsites largely frequented by bears). However, means of informing local decision 

makers so that they may contribute to sustainable outcomes about carnivores are limited, 

obscured, or undeveloped (Doyle-Capitman et al., 2018).  

Our study demonstrated there is an opportunity for alligator managers to close the 

knowledge gap in North Carolina and elsewhere, clarifying the difference between and 

likelihood of “what could be'' and “what is” to the effect they have done so with black 

bears (Ursus americanus) on the Albemarle Peninsula, whose presence is often viewed as 

common and nonthreatening, akin to white-tailed deer (Odocoileus virginianus) 

(Serenari, unpublished data). Education and outreach projects and tools that are tailored 

to the local-scale can be useful in navigating the public’s understanding of perceived 

versus actual risk of alligators and other carnivore species (Smithem & Mazzotti, 2008). 

Programming could, for instance, address the information gaps between local and agency 

and highlight both the positive and negative aspects of alligators, providing a complete 
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picture of what it means for humans to share space with them (Ceaușu et al., 2019). 

Programs should strive to alleviate misconceptions of perceived and actual risk of living 

with carnivores, promote increased human willingness to adapt to alligators, and engage 

mechanisms to enhance benefits to communities and alligators populations. For example, 

van der Ploeg et al. (2011) demonstrated that a campaign targeted at providing education, 

communication, and public awareness regarding the Philippine crocodile (Crocodylus 

midorensus) helped citizens improve knowledge of and positive feelings toward the 

crocodile over time, spurring a decrease in human threats to crocodiles and negative 

encounters in general. Additionally, attending to alligators’ intrinsic and ecological value 

will help stress the importance of having alligators on the landscape and playing an active 

role in promoting healthy ecosystems (Exposito-Granados et al., 2019; Ikhsan et al., 

2019).  

By linking education and risk concepts, local decision makers can help build 

foundations for education programs that proactively structure solutions to alleviate 

community concerns about living with carnivores (Gore et al., 2006). Skupien et al. 

(2016) combined and presented a range of social-ecological elements during a public 

field-based classroom program. The authors addressed the biological and ecological 

benefit of having alligators on the landscape, misconceptions about alligators, inherent 

risks associated with living with alligators, and articulated ways to safely observe the 

species. Findings suggest that designing multi-topic programs are effective at promoting 

excitement and empathy towards alligators because the program design simultaneously 

provided information regarding the benefits and actual risks of living with this species 

and facilitated higher cognitive learning through live experiences with alligators.  
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However, researchers and practitioners seeking to use decision tools to reconcile risk and 

information gaps will need to pay careful attention to spatial, social, and political 

contexts. The impetus for this study was agency consideration for a catch-all online 

education resource (i.e., website) that would attend to the concerns, interest, and needs of 

citizens across 10 North Carolina counties. Yet, a major concern expressed was that 

trying to reach all communities in the same way could be deficient due to the range of 

resources available and the long list of unknown actors who interface with alligators. 

Risk perceptions and carnivore literacy can vary, at a minimum, spatially (Smithem and 

Mazzotti, 2008), with access to resources (Riley & Decker, 2000), and experience with 

carnivores (Skupien et al., 2016). We suggest that wildlife agency efforts to engage 

communities in alligator conservation carefully consider the contextualized constellation 

of factors they will face. 

Including formal and informal decision makers to enhance legitimacy of alligator 
management 

There is a documented, growing interest among the U.S. public to become involved to 

some degree in wildlife decision-making (Manfredo et al., 2020). However, decision 

makers pursuing coexistence strategies must first create or influence policies that are 

socially and politically legitimate to manifest widespread support and acceptance of the 

decisions made (Lundmark & Matti, 2015). As such, the inclusion of additional actors in 

the decision-making process has taken a “deliberative turn.” Deliberative decision 

processes promote broad participation and discussion between different stakeholders, 

advocacy coalitions, or critical actors, thereby facilitating reduced conflict, deeper 

understanding of differences, more informed discussions, and representative outcomes 

(Lundmark & Matti, 2015). Yet, per one member of the research team’s prior experience 
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working for the NCWRC, and our subsequent MCDA investigation which included 

conversations with the agency alligator biologist, there is no record of standardized local 

decision-making involvement or monitoring of formal and informal decisions about 

alligators outside of nuisance calls to the NCWRC.  

Perhaps a historical informal, exclusionary arrangement works best for addressing 

intermittent human-alligator interactions. But, times are changing in coastal regions; 

human and alligator populations are growing, alligator habitat is rapidly being lost (Carle, 

2011), nuisance calls are on the rise, and frequency of interactions between humans and 

alligators are increasing (Eversole et al., 2014). Coastal North Carolina is not exempt 

from these trends (North Carolina Alligator Management Plan, 2017), and a concerted 

effort to involve local community leaders can enhance legitimization of alligator 

management policies. Therefore, the North Carolina case suggests that there are 

possibilities to mainstream cross-jurisdictional collaboration (Hartel et al., 2019) to move 

towards sustainability, enfolding local formal and informal decision makers into the 

broader decision-making process and, thereby, attending to the local context (Carter & 

Linnell, 2016; Madden, 2004). Specifically, formal and informal actors who do or could 

make decisions concerning alligators as part of their job should be considered critical to 

cross-jurisdictional decisions about alligators, and special efforts should be made to 

integrate them into the decision process. 

Moreover, our study revealed that decision analysis can elicit useful local-level 

decision makers’ insights concerning alligator management if given the opportunity. Our 

study joins Redpath et al. (2004), Robinson et al., (2016), and others who have also used 

decision analysis to bring together wildlife managers, conservationists, and others interest 
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groups to identify optimal conservation outcomes and management strategies. In North 

Carolina, agencies can use decision analysis to bring together decision makers, using 

collaborative settings to further explore local conservation goals important to both formal 

and informal decision makers, working to bridge any gaps of understanding or 

misconceptions between local actors and agencies, as well as between formal and 

informal actors, and enhancing legitimacy of final alligator management decisions.  

Decision analysis can clarify disconnects between carnivore policy and public 
consensus. 

Legitimate decisions and human-carnivore coexistence are successfully promoted when 

carnivore management decisions are made to reflect decision makers’ preferences and 

values (Lundmark & Matti, 2015). Moreover, disconnects between wildlife policy and 

public consensus arise when the decision makers enact policies that prioritize the needs 

and interests of select individuals or groups while discounting those of the general public 

(Lepetu, 2012; Lute & Gore, 2014; Nie, 2004). Yet, filling the gaps are not always 

straightforward because public perceptions are not always made evident until policies 

have been created and implemented, and the public can be fickle, as was shown in the 

case of the North Carolina alligator hunt. For example, one North Carolina municipality 

swiftly and unanimously voted for an alligator hunt, stating that there was not much 

discussion regarding the hunt application (very few citizens attended the public meeting), 

however soon but soon rescinded its application following public confusion and outcry 

regarding the hunt (Still, 2018; WECT Staff, 2018). Meanwhile, some municipalities 

were strongly opposed to a hunt, going so far as to immediately ban an alligator hunt 

within their borders (Shaffer, 2018). Afterwards, many questions remained, to which our 

respondents’ answers provided a baseline understanding of why dissent emerged in the 
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North Carolina case and why decision makers changed their minds. Additionally, 

carnivore managers can use insights from decision analysis to foresee any overlap in 

public preferences or even potential opposition to final wildlife policy decisions (Keller 

et al., 2009). Specifically, our study suggests that had the NCWRC foreseen the array of 

responses to changes to North Carolina’s alligator management plan in 2018, particularly 

disdain among local decision makers, perhaps that policy agenda would never have been 

pursued and a different approach taken.  

Perhaps the aforementioned contrasts in preferences for alligator policy were due 

to unconsidered values oriented towards alligators or represent an exercise in decision-

making power. Indeed, the study of these underpinnings was beyond the scope of our 

inquiry. Nonetheless, researchers have demonstrated that the lack of inclusion of public 

values and other cognitions in the decision-making process can yield conflict with 

underrepresented groups (Mitchell et al., 2018), increased frustration with governing 

bodies and carnivore policies (Messmer, 2000), and misunderstandings of individual or 

group values, purpose, or preferences (Adem Esmail & Geneletti, 2018; Kiker et al., 

2005; Redpath et al., 2004). We found that decision analysis can promote holistic 

understandings and consensus by giving voice to the oft-impacted but underrepresented 

carnivore stakeholder (Sjölander-Lindqvist et al., 2015). Decision analysis has been 

favored by researchers for informing the design of more legitimate carnivore and wildlife 

policies, as well as conflict mitigation strategies related to these policies, as decision 

analysis, MCDA specifically, allows for the assessment of multiple attributes or criteria 

and divergent or conflicting stakeholder preferences (Choulak et al., 2019; Lundmark & 

Matti, 2015). Our use of hierarchichal trees using AHP, specifically, revealed the exact 
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path that local decision makers used to arrive at a decision, resulting in clarity and 

transparency of decision structure while also giving voice to local decision makers.  

Decision analysis applied in crisis situations 

Our study enfolded in crisis situations, those that feature a high degree of threat and 

uncertainty and calls for prompt action from decision makers (Rosenthal & t’Hart, 1991), 

yet, we were able to glean important insights about sustainable alligator governance. Our 

data collection effort was impacted by a major hurricane, tropical storm, and pandemic. 

We observed that crises can obstruct decision analysis studies in at least three ways. First, 

a conservation social science study was likely viewed of little importance to our 

respondents during these crises, and influenced how we administered our study. For 

instance, potential respondents did not answer our attempts to reach them through phone 

calls and emails. Those that we did connect with stated that they were unable or unwilling 

to participate due to storm recovery or the COVID-19 pandemic. We hold out hope that 

potential respondents who did engage with us about our study but did not participate may 

be willing and available to engage in future alligator decision-making processes if given 

the opportunity and under less turbulent circumstances. 

Second, crisis situations affect meeting study goals. For example, imperfect 

sampling frames, low sample sizes, and diminished representativeness can be difficult 

challenges to overcome in crisis situations. However, because AHP does not require 

statistically significant sample sizes to achieve meaningful results (Darko et al., 2019), it 

still served as a valuable tool for our research during three crisis situations, revealing 

optimal scenarios anyway. 

Finally, crisis situations may impact spatially disparate localities differently. For 
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instance, we observed that some communities had fewer resources to dedicate to the 

crisis at hand, making engagement in our research a bigger challenge. Along with the 

imbalanced severity of crisis impacts, recruiting participants across jurisdictions was a 

difficult challenge, especially across the urban-rural gradient. Our study lacked equal 

representation of formal (public) and informal (mainly private), as well as rural, decision 

makers. We also attempted to administer a MCDA study across 10 unique counties to 

address landscape conservation goals, a massive and rare undertaking for such studies. 

We advocate that researchers plan for such events in advance and provide themselves 

with at least a temporal buffer should the unexpected transpire (which is hypothesized to 

increase in frequency), particularly in coastal regions susceptible to major storms. 

Additionally, researchers need to understand the constraints of geospatially spreading 

themselves too thin with MCDA and similar approaches, which are amplified by crises. 

That stated, we also propose that decision analysis could be beneficial for research aimed 

to prepare for crises that impact humans and wildlife. Emergency planning for future 

crisis situations, also commonly referred to as risk assessment, is especially beneficial for 

human-wildlife conflicts as many types of conflict can be predicted ahead of time and, 

thus, mitigation efforts can be pre-planned (Harwood, 2000). This allows decision makers 

to identify all relevant parties that may be involved and to thoroughly navigate the 

various objectives and alternatives to the problem while avoiding the increased risk 

associated with making rushed and uninformed decisions during crises (Papamichail & 

French, 2013; Rosenthal & t’ Hart, 1991). Decision analysis seems ideal for structuring 

decisions to deal with or communicating about, for example, alligators occupying space 

in close proximity to human residences (Eversole et al., 2014). 
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Conclusion 

Final observations 

We believe that decision modeling is on the precipice of becoming a frequently used 

method in carnivore management. Despite the drawbacks presented in our study, decision 

analysis proved useful in drawing out insightful lessons for both the structure of how 

decisions are made at the local level regarding alligator management and the value of 

using decision modeling and analysis in carnivore management. Legitimacy of carnivore 

policies is critical to promoting human-carnivore coexistence, and is reliant on 

collaboration and inclusion of all relevant and invested parties (Dreelin & Rose, 2008; 

Hartel et al., 2019). Decision modeling and analysis has shown to be successful in 

navigating multiple elements and opinions of involved actors in a variety of disciplines, 

and more recently this has come to include wildlife management studies (Mitchell et al., 

2018; Redpath et al., 2004). Although our study did not reach our initial study goals, the 

use of decision analysis provided quality insights into the local level carnivore 

management decision-making process. 

Limitations and future directions 

The literature regarding local level involvement in carnivore management is sparse, and 

even more so regarding their involvement in the formal decision-making process. There 

is a growing understanding of the importance of integrating local knowledge of 

conservation goals and public opinions in regards to carnivore management, however it 

has been previously understudied. We propose that future researchers shift attention to 

both formal and informal decision makers at the local level, working to better understand 

how the decision-making process is structured locally. Similarly, decision modeling and 
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analysis tools have been underutilized in carnivore management, despite its success in 

other fields. As crisis situations persist, the tools that allow for social science to be 

conducted in spite of crises in a manner that still produces valuable results are becoming 

more critical. We suggest that further exploration of decision analysis tools, especially at 

the local level, is the first step to more inclusive and efficient carnivore management 

decisions that promote human-carnivore coexistence and policy legitimacy.  
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APPENDIX SECTION 
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Decision-making about alligator 
management survey 
 

 
Start of Block: Introduction/Consent 

 
Q1  
Hello!  
  
Dr. Serenari and the Human Dimensions of Wildlife lab at Texas State University is conducting 
an important research study to examine how local level decision-makers interact with alligator 
conservation in North Carolina. The survey spans 10 coastal North Carolina counties to 
understand what elements of decision making are most important when determining how to 
manage alligators at the local level. We are seeking the opinion of professionals within public or 
private organizations who have previously dealt with an alligator on their property OR would 
likely be involved in deciding how to deal with them in the future. Your participation is crucial to 
develop our understandings of how decisions are made about large carnivores at the local level. 
With this research we will be able to work with agencies not only in North Carolina, but other 
southeastern states as well, to appropriately and efficiently manage alligators and other large 
carnivores.      
Description of Procedures: Throughout this survey you will be provided with 
different elements of decision making and asked to determine your level of preference as they 
are compared to each other.  
  
Statement of Participation: You are being asked to complete this survey because you have 
previously agreed to participate in this study or occupy an important professional 
position. Participation is voluntary. You must be at least 18 years old to take this survey. This 
study involves no foreseeable risks beyond those associated with daily activities that are 
associated with participation in this study. We ask that you try to answer all questions; however, 
if there are any items that make you uncomfortable or that you would prefer to skip, please 
leave the answer blank. Your responses are anonymous.   
  
Benefits:  There are no direct benefits from this study. However, the alligator has its own 
benefits to humans. In general, the benefits of preventing species from going extinct include 
healthful ecosystem functioning, biodiversity conservation, intrinsic human values, and 
environmental monitoring. You will not receive automatic compensation for your participation in 
this study. However, we are randomly giving away four $50 VISA gift cards. You will be 
prompted at the end to provide a valid phone number we can use to reach you should 
you be selected.  
  
Statement of Confidentiality: Reasonable efforts will be made to keep the personal 
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information in your research record private and confidential. Any identifiable information 
obtained in connection with this study will remain confidential and will be disclosed only with 
your permission or as required by law. The members of the research team and the Texas State 
University Office of Research Compliance (ORC) may access the data. The ORC monitors 
research studies to protect the rights and welfare of research participants. Your name will not be 
used in any written reports or publications which result from this research. Data will be kept for 
three years (per federal regulations) after the study is completed and then destroyed.    
  
 Contacts for questions: If you have any questions or concerns feel free to contact Dr. 
Serenari at c_s754@txststate.edu or 210.816.3709.  
  
This project (#6291) was approved by the Texas State IRB on 8/12/19. Pertinent questions or 
concerns about the research, research participants' rights, and/or research-related injuries to 
participants should be directed to the IRB chair, Dr. Denise Gobert  512-716-2652 – 
(dgobert@txstate.edu) or to Monica Gonzales, IRB Regulatory Manager 512-245-2334 - 
(meg201@txstate.edu). If you would prefer not to participate, please do not fill out a survey. If 
you consent to participate, please click “Let's do it” and we'll get started. 

o Let's do it  

o No thanks   
 

Skip To: End of Survey If Hello! Dr. Serenari and the Human Dimensions of Wildlife lab at Texas State 
University is conduct... = No thanks 

End of Block: Introduction/Consent  
Start of Block: Introduction questions 
 
Q2  
As part of your job, do you have previous experience making decisions about alligators (e.g., 
decision to relocate, leave alone)?    

o Yes   

o No   

o Can't remember   
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Q3  
As part of your job, is it possible you may someday make a decision about an alligator (e.g., 

decision to relocate, leave alone)? 

o Yes  

o No   

o Maybe 

o Don't know  

 

Skip To: End of Survey If As part of your job, is it possible you may someday make a decision about an 
alligator (e.g., dec... = No 
 

 

Q4  
Where are you employed? 

o Homeowners Association  

o Local Sheriff's Office 

o Golf course  

o City Council  

o County Council 

o Other (specify) ________________________________________________ 

 

End of Block: Introduction questions  
Start of Block: Introduction of Decision Tree 
 

Q82  
In the following sections, you will be presented with factors, issues, and criteria of alligator 

management and asked, in your professional opinion, to indicate their priority to achieve the 

most desirable alligator management outcome.  

 

 

End of Block: Introduction of Decision Tree  
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Start of Block: Factors 
Q6  
When creating alligator management strategies, many, often conflicting, factors play an 
important role in the decision-making process and need to be taken into consideration. The 
following questions will ask you to compare three systems important to alligator management. 
Please state your level of preference for the system (factor) you believe should be prioritized in 
the event you were tasked with handling the presence of an alligator as part of your job. 
    
Social System: Includes community politics, resident attitudes, recreation trends, lifestyles, etc. 
Wildlife System: Any elements related to alligators and their species, distribution, habitat, and 
behaviors 
Natural System: Systems that exist in nature, independent of any human involvement. Includes 
all the physical and biological materials and their intertwined processes. 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely  
 Preferred  

Social o  o  o  o  o  o  o  o  o  Natural 

Social o  o  o  o  o  o  o  o  o  Wildlife 

Natural o  o  o  o  o  o  o  o  o  Wildlife 

 
 

End of Block: Factors  
Start of Block: Issues - Social & Wildlife 
 
Q10  
There are also a number of issues linked to factors that are important to consider. This section 
will ask you to compare the issues within each system and indicate their importance relative to 
each other in the event you were tasked with handling the presence of an alligator as part of 
your job. Please indicate your level of preference for the Social system issue that you think 
should be prioritized to achieve the most desirable alligator management outcome.   
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Public Safety: The security and welfare of citizens 
Public Response: The public's sentiments and opinions about alligators and their 
management  

 
Extremely  

 Preferred 

Very  

 Strongly 

 Preferred 

Strongly 

 Preferred 

Moderately 

 Preferred 

Equally 

 Preferred 

Moderately  

 Preferred 

Strongly 

 Preferred 

Very 

 Strongly 

 Preferred 

Extremely  

 Preferred 
 

Public 

Safety o  o  o  o  o  o  o  o  o  
Public 

Response 

 

 

 

 

Q11  

Please indicate your level of preference for the Wildlife system issue that you think should be 

prioritized to achieve the most desirable alligator management outcome.   

    

Alligator Well-being: The ability for alligators to find the necessities to survive and reproduce 
(food, shelter, other alligators) 
Ecological Importance: The role alligators play in maintaining the structure of wetlands and 
controlling or providing for other wildlife that live in their territories 

 
Extremely  

 Preferred 

Very  

 Strongly 

 Preferred 

Strongly 

 Preferred 

Moderately 

 Preferred 

Equally 

 Preferred 

Moderately  

 Preferred 

Strongly 

 Preferred 

Very 

 Strongly 

 Preferred 

Extremely  

 Preferred 
 

Alligator 

Well-

being o  o  o  o  o  o  o  o  o  
Ecological 

Importance 

 

 

End of Block: Issues - Social & Wildlife  
Start of Block: Criteria - Social - Public Safety 
 

Q13  
Third, and finally, there are also criteria specific to each issue within the factors of alligator 

management. The following questions will ask you to compare criteria within each issue and 

indicate their importance relative to each other in the event you were tasked with handling the 

presence of an alligator as part of your job.  Please indicate your level of preference for 

the criteria under Public Safety that you think should be prioritized to achieve the most 

desirable alligator management outcome. 

 

  

Public Safety: The security and welfare of citizens 
Human Well-being: The wellness of individuals or a collective body (e.g., community); 
generally measured in terms of health, safety, social relations, and economics 
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Pet Well-being: The wellness of pets; generally measured in terms of health and environmental 
conditions 
Private Property: The security of people's property (i.e. home, yard, livestock, etc) 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately  
 Preferred 

Equally 
 Preferred 

Moderately  
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Human 
Well-being o  o  o  o  o  o  o  o  o  Pet Well-being 

Human 
Well-being o  o  o  o  o  o  o  o  o  Private Property 

Pet Well-
being o  o  o  o  o  o  o  o  o  Private Property 

 
 

End of Block: Criteria - Social - Public Safety  
Start of Block: Criteria - Social - Public Response 
 
Q16  
Public Response: The public's sentiments and opinions about alligators and their 
management  
Attitudes towards Alligators: Favor or disfavor towards alligators 
Harmful Policies: Management strategies that may result in harm to alligators (e.g., 
euthanization, a hunting season) 
Education Programs: Formal ways of learning used to inform or teach people about alligators 
(e.g., web content, workshop) 
 
 
 
Q17  
Please indicate your level of preference for the criteria under Public Response that you think 
should be prioritized to achieve the most desirable alligator management outcome. 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  
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Attitudes 
towards 

Alligators o  o  o  o  o  o  o  o  o  Harmful Policies 

Attitudes 
towards 

Alligators o  o  o  o  o  o  o  o  o  Education Programs 

Harmful 
Policies o  o  o  o  o  o  o  o  o  Education Programs 

 
 

End of Block: Criteria - Social - Public Response  
Start of Block: Criteria - Natural - Development 
 
Q20  
Development: The growth and expansion of a populated area 
Commercial and Recreational: The development of housing, infrastructure, green and public 
spaces, etc. 
Aesthetics: Maintaining landscapes in a way that are pleasing to the senses, mainly sight and 
sound 
Storm Mitigation: The preservation of coastal wetlands to decrease storm impacts 
 
 
 
Q21  
Please indicate which criteria under Development you think should be prioritized to achieve 
the most desirable alligator management outcome. 
 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Commercial 
and 

Recreational o  o  o  o  o  o  o  o  o  Aesthetics 

Commercial 
and 

Recreational o  o  o  o  o  o  o  o  o  Storm 
Mitigation 

Aesthetics o  o  o  o  o  o  o  o  o  Storm 
Mitigation 

 
 

End of Block: Criteria - Natural - Development  
Start of Block: Criteria - Wildlife - Gator wellbeing 
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Q24  
Alligator Well-being: The ability for alligators to find the necessities to survive and reproduce 
(i.e food, shelter, other alligators, etc.)   
Freshwater Environment: Freshwater spaces in which alligators require to live  
Find Prey: The ability of alligators to find wild sources of food 
 
 
 
Q25  
Please indicate which criteria under Alligator Well-being should be prioritized to achieve 
the most desirable alligator management outcome. 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately  
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Freshwater 
Environment o  o  o  o  o  o  o  o  o  Find 

Prey 

 
 

End of Block: Criteria - Wildlife - Gator wellbeing  
Start of Block: Please complete my survey 
 
Q97  
Thank you for your participation in the survey thus far. Your responses are critical in 
understanding how alligator management decisions are made at the local level. As a reminder, 
upon completing the survey you will have the chance to enter a raffle to win one of four $50 
VISA gift cards.   
 

End of Block: Please complete my survey  
Start of Block: Options vs Public safety criteria 
 
Q26  
In the following sections, you will be asked to consider and choose the management option you 
feel will maximize the criteria previously mentioned and achieve the most desirable alligator 
management outcome. 
  
Please refer to the following table, which presents three unique alligator management options. 
Each element of the table describes the result of the particular management option if it were 
implemented.    

Option Description Frequency of 
Sighting Risk Perception Proximity to Populated 

Areas Density 
Predatory 

Behavior (of 
alligators) 

Governance 
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A Highly Managed Decreased Minimal < 25 mi from shore to 
human activity 

Low 
(0-2/km to water’s 

edge) 
Limited 

Centralized (state as 
main governing 

body) 

B Balanced  Random Limited Some human activity 
Medium 

(3-5/km to water’s 
edge) 

Regulated 

Public-Private (co-
governing between 

state and 
stakeholders 
(biologists)) 

C Land-Sharing Increased High Anywhere 

High 
(≥	6/km to water 

edge) 
 

Unrestrained 

Interactive 
(collaborative 

governing between 
state, stakeholders, 

and citizens) 

Frequency of Sighting: How often alligators are seen   
Risk Perception: Indicates the level of threat an individual may feel due to the presence of 
alligators in the area   
Proximity to Populated Areas: Describes the location of alligators relative to populated areas 
Density: The number of alligators seen within 1 km of the edge of a body of water 
Predatory Behavior: Indicates how often alligators are behaving in a predatory manner 
(following people, eating pets or other animals, snapping at people) 
Governance: The individuals or groups that determine the management methods for alligators  
 
 
Page Break  
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Q27   

Option Description Frequency of 
Sighting Risk Perception Proximity to Populated 

Areas Density 
Predatory 

Behavior (of 
alligators) 

Governance 

A Highly Managed Decreased Minimal < 25 mi from shore to 
human activity 

Low 
(0-2/km to water’s 

edge) 
Limited 

Centralized (state as 
main governing 

body) 

B Balanced  Random Limited Some human activity 
Medium 

(3-5/km to water’s 
edge) 

Regulated 

Public-Private (co-
governing between 

state and 
stakeholders 
(biologists)) 

C Land-Sharing Increased High Anywhere 

High 
(≥	6/km to water 

edge) 
 

Unrestrained 

Interactive 
(collaborative 

governing between 
state, stakeholders, 

and citizens) 

      
Indicate the management option preferred to maximize Human Well-being (The wellness of 
individuals or a collective body (e.g., community); generally measured in terms of health, safety, 
social relations, and economics). 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 
 
 
Q89  
Indicate the management option preferred to maximize Pet Well-being (The wellness of pets; 
generally measured in terms of health and environmental conditions). 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  
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Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 
 
 
Q90  
Indicate the management option preferred to maximize Private Property (The security of 
people's property [e.g. home, yard, livestock, etc]). 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 
 
Page Break  
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End of Block: Options vs Public safety criteria  
Start of Block: Options vs Public Response criteria 
 
Q36  

Option Description Frequency of 
Sighting Risk Perception Proximity to Populated 

Areas Density 
Predatory 

Behavior (of 
alligators) 

Governance 

A Highly Managed Decreased Minimal < 25 mi from shore to 
human activity 

Low 
(0-2/km to water’s 

edge) 
Limited 

Centralized (state as 
main governing 

body) 

B Balanced  Random Limited Some human activity 
Medium 

(3-5/km to water’s 
edge) 

Regulated 

Public-Private (co-
governing between 

state and 
stakeholders 
(biologists)) 

C Land-Sharing Increased High Anywhere 

High 
(≥	6/km to water 

edge) 
 

Unrestrained 

Interactive 
(collaborative 

governing between 
state, stakeholders, 

and citizens) 

       
Indicate the management option preferred to maximize Attitudes towards Alligators (Like or 
dislike of alligators).  

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 
 
 
Q91  
Indicate the management option preferred to maximize Harmful Policies (Management 
strategies that may result in harm to alligators [e.g., euthanization, a hunting season]).  

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  
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Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 
 
 
Q93  
Indicate the management option preferred to maximize Education Programs (Formal ways of 
learning used to inform or teach people about alligators [e.g., web content, workshop]).  

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 

End of Block: Options vs Public Response criteria  
Start of Block: Options vs Development criteria 
 
Q45    

Option Description Frequency of 
Sighting Risk Perception Proximity to Populated 

Areas Density 
Predatory 

Behavior (of 
alligators) 

Governance 

A Highly Managed Decreased Minimal < 25 mi from shore to 
human activity 

Low 
(0-2/km to water’s 

edge) 
Limited 

Centralized (state as 
main governing 

body) 

B Balanced  Random Limited Some human activity 
Medium 

(3-5/km to water’s 
edge) 

Regulated 

Public-Private (co-
governing between 

state and 
stakeholders 
(biologists)) 

C Land-Sharing Increased High Anywhere 

High 
(≥	6/km to water 

edge) 
 

Unrestrained 

Interactive 
(collaborative 

governing between 
state, stakeholders, 

and citizens) 
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Indicate the management option preferred to maximize Commercial and Recreational 
Development (Development of housing, parks, public settings, etc.). 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 
 
 
Q94  
Indicate the management option preferred to maximize Aesthetics (Maintaining landscapes in a 
way that are pleasing to the senses, mainly sight and sound). 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 
 
 
Q95  
Indicate the management option preferred to maximize Storm Mitigation (the preservation of 
coastal wetlands to decrease storm impacts).  

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  
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Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 

End of Block: Options vs Development criteria  
Start of Block: Options vs Ecological Importance criteria 
 
Q60   

Option Description Frequency of 
Sighting Risk Perception Proximity to Populated 

Areas Density 
Predatory 

Behavior (of 
alligators) 

Governance 

A Highly Managed Decreased Minimal < 25 mi from shore to 
human activity 

Low 
(0-2/km to water’s 

edge) 
Limited 

Centralized (state as 
main governing 

body) 

B Balanced  Random Limited Some human activity 
Medium 

(3-5/km to water’s 
edge) 

Regulated 

Public-Private (co-
governing between 

state and 
stakeholders 
(biologists)) 

C Land-Sharing Increased High Anywhere 

High 
(≥	6/km to water 

edge) 
 

Unrestrained 

Interactive 
(collaborative 

governing between 
state, stakeholders, 

and citizens) 

 
Indicate the management option preferred to maximize the Impact on Ecosystem (alligators 
are important to the ecosystem they live in (wetlands) because they help control other nuisance 
wildlife as well as maintain the structure of wetlands which is important to storm mitigation).  

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 
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End of Block: Options vs Ecological Importance criteria  
Start of Block: Options vs Alligator Well-being criteria 
 
Q54  

Option Description Frequency of 
Sighting Risk Perception Proximity to Populated 

Areas Density 
Predatory 

Behavior (of 
alligators) 

Governance 

A Highly Managed Decreased Minimal < 25 mi from shore to 
human activity 

Low 
(0-2/km to water’s 

edge) 
Limited 

Centralized (state as 
main governing 

body) 

B Balanced  Random Limited Some human activity 
Medium 

(3-5/km to water’s 
edge) 

Regulated 

Public-Private (co-
governing between 

state and 
stakeholders 
(biologists)) 

C Land-Sharing Increased High Anywhere 

High 
(≥	6/km to water 

edge) 
 

Unrestrained 

Interactive 
(collaborative 

governing between 
state, stakeholders, 

and citizens) 

 
Indicate the management option preferred to maximize Freshwater Environments (freshwater 
spaces in which alligators require to live).    
   

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  

Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 
 
 
Q96  
Indicate the management option preferred to maximize the ability to Find Prey (The ability of 
alligators to find wild sources of food). 

 Extremely 
 Preferred 

Very 
 Strongly 
 Preferred 

Strongly 
 Preferred 

Moderately 
 Preferred 

Equally 
 Preferred 

Moderately 
 Preferred 

Strongly 
 Preferred 

Very 
 Strongly 
 Preferred 

Extremely 
 Preferred  
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Highly 
Managed o  o  o  o  o  o  o  o  o  Balanced 

Highly 
Managed o  o  o  o  o  o  o  o  o  Land-

Sharing 

Balanced o  o  o  o  o  o  o  o  o  Land-
Sharing 

 
 

End of Block: Options vs Alligator Well-being criteria  
Start of Block: Will you continue on? 
 
Q98  
We greatly appreciate your participation in the survey so far. The following sections will ask for 
your personal views on alligators and their management, as well as some demographic 
information. Upon completing these two sections, you will have the opportunity to enter for a 
chance to win a $50 VISA gift card.  

o Let's finish the survey 

o No thanks I'm done  
 

Skip To: End of Survey If We greatly appreciate your participation in the survey so far. The following 
sections will ask fo... = No thanks I'm done 

End of Block: Will you continue on?  
Start of Block: Alligator questions 
 
Q64  
Please indicate to what degree you are familiar with the following:  

 Extremely familiar Very familiar Moderately 
familiar Slightly familiar Not familiar at all 

Alligator 
characteristics 

(behavior & 
importance to the 

ecosystem) 
o  o  o  o  o  

NC Wildlife 
Resources 

Commission 
alligator policies  o  o  o  o  o  
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Q65  
In your opinion, would your job ever require you to make a decision about alligator management 
that contradicts your personal views? 

o Definitely yes   

o Probably  

o Neutral   

o Probably not   

o Definitely not   

o Don't know   
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Q66  
In your opinion, which of the following areas are appropriate for alligators to inhabit? Check all 
that apply.  

▢ Protected areas   

▢ Rural lands  

▢ Multi-use public lands   

▢ Private lands with domestic animals present   

▢ Private lands without domestic animals present  

▢ Aquatic areas with regular human presence (e.g., lake, river)  

▢ Aquatic areas without much humans (e.g., swamp) 

▢ Urban areas  

▢ Infrastructure (e.g., drainage, retention pond)  

▢ Other (specify) ________________________________________________ 
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Q67  
In your opinion, what drives conflict over alligator conservation? Please select all that apply. 

▢ Fear of carnivores  

▢ Mistrust between decision-makers and locals  

▢ Unequal power among stakeholders  

▢ Risks posed by carnivores to human safety  

▢ Other (specify) ________________________________________________ 
 
 
Page Break  
Q68  
In your opinion, how effective are each of the following strategies for reducing human-alligator 
conflict? 

 Extremely 
effective  Very effective  Moderately 

effective  Slightly effective  Not effective at all 

Avoiding situations 
that put people at 

risk  o  o  o  o  o  
Deterring alligators 

with non-lethal 
methods  o  o  o  o  o  
Involving 

stakeholders in 
decision-making  o  o  o  o  o  
Legal hunting of 

alligators   o  o  o  o  o  
Spatial separation 
of alligators and 

humans  o  o  o  o  o  
Targeted removal 

of problem 
alligators  o  o  o  o  o  
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Q69  
In your opinion, to what extent do you agree or disagree that the following interests are 
appropriate reasons to kill an alligator? 

 Strongly agree  Somewhat 
agree  

Neither agree 
nor disagree 

Somewhat 
disagree 

Strongly 
disagree 

Increase 
alligators' fear of 

humans  o  o  o  o  o  
Protect domestic 

animals from 
immediate risk  o  o  o  o  o  

Prevent 
alligators from 

moving into 
human 

populated areas  
o  o  o  o  o  

Recreationally 
hunt alligators  o  o  o  o  o  

Protect humans 
from immediate 

risk  o  o  o  o  o  
Protect humans 
from perceived 

risk o  o  o  o  o  
Regulate the 

size of alligator 
populations  o  o  o  o  o  
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Q71  
In your opinion, to what extent do you agree or disagree that the following factors are necessary 
for coexistence between people and alligators?  

 Strongly agree Somewhat agree Neither agree 
nor disagree 

Somewhat 
disagree 

Strongly 
disagree 

Acceptance of 
some human-

alligator conflict   o  o  o  o  o  
Enforcement and 

monitoring of 
management 

practices  o  o  o  o  o  
Human 

adaptation to 
alligators  o  o  o  o  o  
Locals' 

acceptance of 
management 

authority o  o  o  o  o  
Permitting 
regulated 
hunting of 
alligators  o  o  o  o  o  

 
 

End of Block: Alligator questions  
Start of Block: Demographics 
 
Q73  
In this final section please answer the following demographic questions.  
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Q74  
To which group do you most identify?  

o White, Non-Hispanic  

o White, Hispanic  

o Black or African American  

o American Indian or Alaska Native  

o Asian  

o Native Hawaiian or Pacific Islander  

o Other ________________________________________________ 
 
 
 
Q75  
What is the highest level of school you have completed or highest level of degree you have 
received?  

o Less than high school degree  

o High School graduate (high school diploma or equivalent including GED)  

o Some college but no degree  

o Associate degree in college (2-year)  

o Bachelor's degree in college (4-year)  

o Master's degree  

o Doctoral degree 

o Professional degree (JD, MD)  
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Q76  
What best describes the area where you live? 

o Urban 

o Suburban 

o Exurban 

o Rural 
 
 
Page Break  
Q77  
Select the following that apply to you. (Select all that apply) 

▢ Hunt  

▢ Fish  

▢ Watch wildlife 

▢ Raise livestock 

▢ Have children under the age of 18 

▢ Have pets  
 
 
 
Q78  
How many years have you lived in North Carolina? (If less than 1 year, put 0) 

________________________________________________________________ 
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Q79  
Please select the age range that applies to you.   

o 18-25  

o 26-35  

o 36-45 

o 46-55 

o 55+ 

 

End of Block: Demographics  
Start of Block: End 
 

Q80  
Thank you very much for your participation and completion of the survey. Your responses will 

be very beneficial in understanding what is important when making decisions regarding the 

management of alligators at the local level. 

 

If you would like to enter a raffle for the chance to win a $50 visa gift card, please enter your 

preferred contact information below. Once your information has been entered, please click the 

next arrow to submit your survey. This information will be deleted from the database once the 

winners have been drawn. 

 

 

o Email ________________________________________________ 

o Phone ________________________________________________ 

 

End of Block: End  
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OFFICE OF THE ASSOCIATE VICE PRESIDENT FOR RESEARCH 
601 University Drive | JCK #489 | San Marcos, Texas 78666-4616   

 Phone: 512.245.2314 | fax: 512.245.3847 | WWW.TXSTATE.EDU 

This letter is an electronic communication from Texas State University-San Marcos, a member of The Texas State University System. 

In future correspondence please refer to 6291 
April 8, 2019 

Christopher Serenari, Ph.D. 
Texas State University 
601 University Drive 
San Marcos, TX 78666 

Dear Dr. Serenari: 

Your IRB application titled “Mapping Micro-Level Decision Making about Alligator Management in North 
Carolina” was reviewed and approved by the Texas State University IRB. It has been determined that 
risks to subjects are: (1) minimized and reasonable; and that (2) research procedures are consistent with 
a sound research design and do not expose the subjects to unnecessary risk. Reviewers determined that: 
(1) benefits to subjects are considered along with the importance of the topic and that outcomes are
reasonable; (2) selection of subjects is equitable; and (3) the purposes of the research and the research
setting is amenable to subjects’ welfare and producing desired outcomes; that indications of coercion or
prejudice are absent, and that participation is clearly voluntary.

1. In addition, the IRB found that you need to orient participants as follows: (1) informed consent is
required; (2) Provision is made for collecting, using and storing data in a manner that protects the safety
and privacy of the subjects and the confidentiality of the data; (3) Appropriate safeguards are included to
protect the rights and welfare of the subjects. (4) Compensation is not provided for participation.

This project is therefore approved at the Exempt Review Level 
Category 2 Surveys, Interviews, or Public observation    

2. Please note that the institution is not responsible for any actions regarding this protocol before
approval. If you expand the project at a later date to use other instruments, please re-apply. Copies of
your request for human subjects review, your application, and this approval, are maintained in the Office
of Research Integrity and Compliance.

Report any changes to this approved protocol to this office. All unanticipated events and adverse 
events are to be reported to the IRB within 3 days.  

Sincerely, 

Monica Gonzales 
IRB Specialist 
Office of Research Integrity and Compliance 

CC: Dr. Dincer Konur 
Dr. Michelle Lute 
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INTERVIEW Recruitment Email Message 
To:     [Use this line for individual addresses or your own address if BCC line is used]  
From:    Dr. Chris Serenari 
BCC:    [Use this line when sending the same email message to multiple addresses] 
Subject:   Research Participation Invitation: Alligator Management in North Carolina 
This email message is an approved request for participation in research that has been approved 
by the Texas State Institutional Review Board (IRB).  

Dear (insert name), 

My name is ____________  and I am a (graduate) student at Texas State University in Dr. Chris 
Serenari’s human dimensions of wildlife lab. We are conducting this study to examine how people 
make decisions about alligator conservation. You have been identified as a knowledgeable key 
informant that lives in one of 10 counties within the North Carolina Wildlife Resources 
Commission’s Alligator Management Plan. You are invited to participate in a research project 
being conducted on the factors that influence how local level decision makers arrive at their 
optimal alligator management outcome. 

In this project, we want to learn about why decision makers (adults 18 years of age or older) 
would or would not want alligators in their area of jurisdiction. To do this study, we are 
interviewing decision makers in 10 counties in coastal North Carolina. We anticipate that we will 
interview 10-15 people. Interviews will last 30 minutes to 1 hour. 

You must be 18 years old to participate in this study. Your participation in this study is voluntary 
and you will not receive incentives for your participation. You are also free to stop your 
participation if you change your mind at any time and you will suffer no negative effect if you 
decline from participating or withdraw from the study. Researchers will take every precaution to 
maintain confidentiality of the data. All information collected will be anonymous. There are no 
risks above and beyond those associated with daily activities that are associated with 
participation in this study. 

To participate in this research or ask questions about this research please contact me at [insert 
your name, phone number and email address].  

We look forward to your reply, 

[insert name] 

This project 6291 was approved by the Texas State IRB on April 8, 2019. Pertinent questions or 
concerns about the research, research participants' rights, and/or research-related injuries to 
participants should be directed to the IRB chair, Dr. Denise Gobert 512-716-2652 – 
(dgobert@txstate.edu) or to Monica Gonzales, IRB Regulatory Manager 512-245-2334 - 
(meg201@txstate.edu). 
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