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Abstract

Elk (Cervus canadengisre a charismatic species in Minnesota that provide
ecological, social, cultural, and economic benefits, though conflict occurs with
landowners due to damage to agriculture and private property. My research goals were to
understand the impact of psychgical factors on tolerance of elk populations and
acceptability of management actions in northwest Minnesota among farming and non
farming landowners, and the impact of psychological factors on support for restoring an
elk populationn northeast Minnesota. To fulfill these objectives, | conducted two
surveys of landowners in Minnesota using riaited questionnaires. | surveyed 3,000
landowners within my study area in northwest Minnesota, with a 41% response rate.
First, | used a stetural equation model to assess the impact of attitudes toward elk and
wildlife acceptance capacity (WAC) on tolerance of elk. The results indicate that
attitudes toward elk and WAC significantly influenced tolerance of elk, though attitudes
had a largerféect on tolerance than WAC. Nearmers were more tolerant of elk and
had more positive attitudes toward elk than farmers. Second, | used ANOVA tests to
examine the acceptability of nine proposed elk management actions among farming and
nonfarming landowers across four scenarios with increasingrelated damage.
Recreational hunting and food plots on public lands were most acceptable among
landowners, though farmers were more accepting of damage payment and depredation
permits than notiarmers. Whethdandowners receive an income from farming had a
larger effect on acceptability of management actions tharedked damage. Third, |
used data from a survey of 4,500 landowners withinil&s of three proposed elk



restoration areas in northeast Minnesota (60% response rate) and a structural equation
model to examine the effects of social trust, personal control, perceived risk, and attitudes
on support for restoring an elk population in northeast Minnesota. My rexplained

66% of the variance in support for restoring an elk population. Attitudes toward elk had a
significant, direct effect on support for restoring elk, and perceived risk had a significant,
indirect effect on support. Overall, these findings cap imbrm management of elk in

Minnesota to avoid conflict and increase leegm support.
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CHAPTER 1: Introduction



Elk (Cervus canadengisire a charismatic species that provide social, cultural, and
economic benefits to many MinnesotghMsBnnesota Department of Natural Resources
[MNDNR], 2017). Elk occupied most of Minnesota prior to the earl{} 26ntury when
the population was extirpated due to over hunting and habitat loss, though the population
was restored to northwest Minnesota in the 1B0$DNR, 2017) Elk populations in
northwest Minnesota are currently managed at low population sizes to reduce the
potential for humatwildlife conflict, particularly with landowners that are
disproportionately impacted by eiklated conflict such as damage to agrim@tand
private property (e.g., fences). Media reports and wildlife managers have identified
agricultural production as a source of conflict with elk due to concerns about elk herds
damaging fences and crof#dbert, 2015; Orrick, 2016)esulting in the creation of
legislation placing restrictions on elk management in northwest Minnesota (Minnesota
Statutes 2023, section 97B.516).

Past research has examined wildlife acceptability using two methods:
(1) evaluating acceptability of wildlife management actions, and (2) determining
acceptance or tolerance for a wildlife species within a geographic or political unit
(Bruskotter et al., 2009; Zajac et al., 20IP)lerance is an ambiguous, complex concept
defined as fpassive acceptance of a wildl:i
beliefs, and behavio(®renner & Metcalf, 2020; Bruskotter & Fulton, 201P)
operationalized tolerance as a behavior using two measures: (1) past participation in
actions to support or oppose an elk population, and (2) intentions to participate in actions
to support or oppose an elk population. Few studies have examinedatienslip

between tolerance and psychological constructs (e.g., attitudes, normative beliefs,
2



behavioral intentiongBrenner & Metcalf, 2020; Bruskotter et al., 2015; Knox et al.,
2021)and most studies examining tolerance of wildlife have typically focused on
predators (e.g., wolve€anis lupu§ black bearsyrsus americany} (Bruskotter &

Wilson, 2014; Delie, Edwards, et al., 2023; Slagle et al., 20&@2Yyesearch will provide

a valuable addition to the literature by examining the impact of psychological factors on
tolerance for elk.

Wildlife management agencies use a variety of strategies to reduce-blkman
conflict and move elk populations toward desired goals. Different groups of stakeholders
may evaluate the acceptability of these actions differently as a function of internal
(psychological) and external (contextual) fact@@gliotti et al., 2000; Liordos et al.,

2017) Some management actions may elicit an emotional response from stakeholders
depemling on the salience of the issue given diverse valuegantities Acceptability is
defined as fia judgement or decision regard
or p dBruskotteret al., 2009)ndividuals determine acceptability of a management
action by comparing that action against all perceived alternatives, including taking no
action(Bruskotter et al., 2009)_ethal management actions (e.g., depredation permits)
are typically less acceptable than flethal actions (e.g., nelethal hazing, fencing

stored forage) for managing wildlife populatidi@suskotter et al., 2009; Fix et al., 2010;
Metcalf et al., 2017)though opposition to lethal management actions has been found to
decline with increased wildlife conflict severiilyiordos et al., 2017; Sponarski et al.,
2015) Normative beliefs are shared beliefs about whether actions are appropriate in a
specific situation and influenced by situational variables and human VEloe®ns,

1950; Jacobs et al., 2014; Schwartz, 1977; Zinn et al., 1B@8native beliefs are



commonly used to assess acceptability of management actions, along with helping to
explain why actions are judged to be unaccept@ight & Manfredo, 1996; Metcalf et
al., 2017; Morzillo & Needham, 2015; Zinn et al., 1998pnagers can use indicators of
acceptability to guide, endorse, or modify management strategies to make them more
acceptable to the publ{donker et al., 2009)

The Fond du Lac Band of Lake Superior Chippewa have proposed reintroducing
elk to northeast Minnesota. Elk are culturally significant species that may generate a
variety of benefits to society if reestablished in the region. The Fond du Lac Band have
propased the elk reintroduction in part due to a decline in moose abundance in the region,
and a desire to maintain a harvestable large ungulate population. With a warming climate,
elk, which tolerate a wider range of climatic conditions, may find more sulabléat
long-term. Threepotential sites for elk reintroduction were selected for further evaluation
of social and ecological feasibility. Criteria for selectanmestoration sitescluded a
high proportion of public land, a low proportion of lamsks likely to generate conflict
(e.g., rowcropg, andabundant food for elke.g., &pen). It was also a requirement that
restorationsites fell within the geographic boundaries of the 1854 treaty between the
U.S. government and Fond du Lac Band of Lake Superior Chippyveesearch details
anassessment of the social feasibility of elk restoration in northeast Mintleabteas
conducted in parallel tolbitat suitability project to ensure there is sufficient public
support and suitable habitat to successfully restore an elk population to northeast
Minnesota. My research examined thgact of psychological factors on support for

restoring an elk population in northeast Minnesota among landowners. Public support is



critical for successfully restoring a wildlife species though has often been ignored during

past wildlife restoration projec{Brichieri-Colombi & Moehrenschlager, 2016)
Study Overview and Purpose

The purpose of my research was to understand the impact of social psychological
factors on landowner tolerance of elk populations and acceptability of management
actions in northwest Minnesota, and the impact of psychological factors on support for
restorhg an elk population in northeast Minnesota. Understanding factors that impact
| andownersd tolerance of el k and acceptabi
Minnesota can help inform elk restoration decisions in northeast Minnesota, implement
educdion efforts, and avoid conflict. The specific objectives of the study were to:

1 Develop an approach for assessing landowner tolerance of the elk population

in northwest Minnesota.

1 Examine normative beliefs about acceptability of nine potential elk
management actions across four hypothetical scenarios with increasing
severity of elkrelated damage.

1 Evaluate a model of psychological factors that impact landowners' support for
restoring an elk population in northeast Minnesota.

My research will help inform management of the elk population in northwest
Minnesota and the potential elk restoration in northeast Minnesota. First, | hypothesize
that measuring wildlife acceptance capacity (WAC) and attitudes will provide a reliable
andrepeatable indicator of landowner tolerance of elk, allowing wildlife managers to
design education programs with the goal of improving tolerance of elk by focusing on

attitudes and acceptance of wildlife. Second, my research will assess acceptabHKity of el
5



management actions and whether acceptability is affected by severityrefatéd

damage, allowing managers to utilize acceptable management actions to meet
management objectives. Understanding tolerance of elk and acceptability of management
actions amng landowners will help inform management of restored elk populations in
northeast Minnesota to reduce potential conflict and increase acceptability of
management actions. Northeast Minnesota has less agricultural production, so focusing
on results from no-farmers in northwest Minnesota would be more applicable in
northeast Minnesota though some agricultural production does occur in this area. Third, |
hypothesize that landowner support for restoring an elk population in northeast
Minnesota will be direcyl affected by attitudes toward restoring an elk population and
inversely affected by perceived risk of restoring an elk population. Understanding
psychological factors that impact support for restoring an elk population would allow
wildlife managers to comunicate the benefits of the elk population while helping

landowners cope with potential risk by taking appropriate actions when necessary.



CHAPTER 2: Tolerance of Restored Wildlife: Landowner

Behavior toward Elk in Northwest Minnesota



Abstract

Elk (Cervus canadengisre an ecologically and culturally important species in North
America, whichcontributedo positive impacts for some landowners (e.g., wildlife

viewing) and negative impacts for others (e.g., crop depredation, fence destruction).
Assessing landowner tolerance and support is important to successfully reestablish and/or
manage elk populationsused a structural equation model to asteseffectsof

attitudes and acceptability on tolerance of elk among farming anthnoimg

landowners in northwest MiresotaMy analysissuggestshat attitudes toward elk and
acceptability explained a significant amount of tolerance among farming arfdmung
landownersMy findings underscore that attitudes and acceptability provide a simple,
repeatable method of measuring tolerance of wildlife species among stakeholders.

Keywords: elk, private landowners, tolerance, wildlife acceptance capacity



Introduction

Despite elkCervus canadensideing extirpated from Minnesota, USA at the turn of the

20" century, a small population has since been reestablished in the northwest portion of

the state. The presence of elk generates social, cultural, and economic benefits for
MinnesotangMinnesota Department of Natural Resources [MNDNR], 20@éwever,

damage caused by elk to agricultural crops, residential landscaping, and other property
resultsinconflict L oc al | andownersdé tolerance of el
and the viability of the populatiohandowners may take political action to change

statutes regarding elk governanidlegally kill elk they perceive as a threat to their
livelihoodsandexclude elkhunters fromtheirl and. Under standing | anc
for elk is important for developing strategies to anticipateraduce conflict and ensure

long-term population viability. Understanding psychological predictors of elk tolerance

among farming and nefarming landowners in northwest Minnesota, including

| andowner sé attitudes r e g aaccdptancg capabitg, wik |l k po

help enhance elk management efforts in the region.
Literature Review

Usage of the terms tolerance and acceptance have increased since the 1980s due to
increased demand for conservation solutions that include human behavior and needs,
human dimensions research and publication, and interest in tolerance and acceptance
(Knox et al., 2021)Literature focused on tolerance of wildlife has been plagued by
several issues, including vague definitions of the concept and inconsistent measurement
between studie@Brenner & Metcalf, 2020; Knox et al., 202For instance, the terms

it ol eralaceéphadceo are similar concepts us
9



willingness to endure negative aspects of living with wildlife, and often treated as

analogous in wildlife conservation despite nuanced differefkassx et al., 2021)

Tolerance has been used to encompass a broad range of attitudes, beliefs, and behaviors

resulting in numerous definitions, incl

to absorb the extra potent i alliefgemotorst u a l

attitudes, and inclinations to act, 0 facce

di slarkespassi ve accept afBeepner&fMetealf,2020; d I i f e

Bruskotter & Fulton, 2012; Kansky et al., 2016; Treves et al., 20d3)is studyp n e 6 s
behavior toward elks hypothesized to ke function of their attitude toward elk and
wildlife acceptance capacityM(AC) that is conditioned on their relative exposure to risks
(i.e., agricultural production).

Few studies have examined the relationship between tolerance and psychological
constructs, such as attitudes, normative beliefs, and behavioral int§Biienser &
Metcalf, 2020; Bruskotter et al., 2015; Knox et al., 20Zbjerance has been
operationalized in a variety of ways, including as an attitude (e.g., positive/negative
evaluation of a species), a normative belief (e.g., acceptability of a species), and
behavioral intention (e.g., political protestByenner & Metcalf, 2020; Bruskotter &
Wilson, 2014) In this study] operationalize tolerance as a behavior using two measures
based omBruskotter et al. (2015)1) past participation in actions to support or oppose the
elk population, and (2) intentions to participate in actions to support or oppose an elk
population. Additionally, studies examining tolerance of wildlife have typically focused
on predators (e.gwolves [Canus lupuk black bearsUrsus americany} (Bruskotter &
Wilson, 2014; Delie, Edwards, et al., 2023; Slagle et al., 20@#) limited application

10
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to other species involved in humuauiildlife conflict (e.g., African elephantpxodonta
africang), beaver Castor canadensjs(Morzillo & Needham, 2015; Virtanen et al.,
2021) My research provides empirical evidence on the impaattidides, normative
beliefs, and behavioral intentions on | and
Understanding |l andownerso6é6 tolerance of
important for successfully achieving elk population goals, and mitigating conflict
(Kansky et al., 2016; Morzillo & Needham, 2015; Riley & Sandstrom, 2016; Treves &
Bruskotter, 2014)Eachencounter between humans and wildlife is different (time,
|l ocation, frequency of encounters, etc.) t
responses are influenced by their preexisting values, attitudes, expectations, knowledge,
and skills, along witlhe perceived impact of the encouneelie, Needham, et al.,
2023; Zinn et al., 2008Judgements about thacceptability of wildlifearebased on
perceived risks and benefits associated with living alongside those Sjfamésy et al.,
2020) For example, perceived threats from hure#ininteractions that threaten human
health and safety (e.g., eliehicle collisionshavethe most impact on tolerance for these
interactions, followed by threats to economic wading (e.g., damage to agricultural
crops) and aesthetic conditions (e.g., damage to household plaRiigg)&
Sandstrom, 2016)
Wildlife acceptance capacitgpresents the maximum acceptable wildlife
population size to people in an area at a given (Daepenter et al., 2000; Decker &
Purdy, 1988)WAC provides a simple, repeatable measure of desired population sizes,
though potentially lacks grounding in social psychology due to not encompassing all
components of tolerance (i.e., attitudes, beliefs, cognitions, and emdBoasher &

11



Metcalf, 2020; Delie, Needham, et al., 2023; Zajac et al., 2012; Zinn et al., ¥08Q)
assumes peopleho desire an increased population size are tolerant of the wildlife
population, wlereagpeoplewho want to decrease the population are intolefBetie,

Needham, et al., 2023Acceptance of a wildlife species can vary between individuals

and stakeholder groups with many factors influencing wildlife acceptance (e.g., perceived
costs and benefits, social trust, situational differen@sgac et al., 2012; Zinn et al.,

2000) Regardless of population size, wildlife can impact stakeholder groups differently,
benefiting some stakeholders and having negative consequences fo(@énpenter et

al., 2000)

Attitudes are defined bl¢agly & Chaiken (1993a,p. s fia psychol ogi c
tendency that is expressed by evaluating a particular entity with some degree of favor or
di sfavor. 0o Attitudes must have a bipolar,
favor/disfavor) and are manifest representations of atlaterstruct{Fishbein & Ajzen,

2010, p. 76)Attitudes are important predictors of behaviors, although individuals may

have negative attitudes toward a species and still not engage in behaviors that negatively
impact the specig®\jzen & Fishbein, 2005; Bruskotter & Wilson, 2014) A per sono6s
attitudes toward an object (e.qg., wildlife species) influences their response to that object,
though attitudes specific to an object at a given time and place are more effective at
predicting specific behaviors than general attitid¢zen & Fishbein, 1977)Attitudes

are a necessary though insufficient antecedent to predict behaviors with many constructs
hypothesized to affect behavior (e.g., norms, social trust, perceive@rutton et al.,

1996; Watkins et al., 2021Attitudes are particularly important when reestablishing

wildlife populations because of the assumed positive relationship between attitudes and

12



human behaviofAjzen & Cote, 2008; Brown&lunez & Taylor, 2002; Riley &
Sandstrom, 2016; Vaske & Manfredo, 2012)

Attitudes provide a measure of social acceptability but may be less reliable for the
elk population in northwest Minnesota compared to otherkvelivn species (i.e., white
tailed deer) due to the small population size and fewer interactions witHedkrlein,
2012; Riley & Sandstrom,2016) Landownersé | imited interac
attitudes and behaviors toward elk being influenced by the availability heuristic, a
cognitive heuristic whereby people assess the potential risk of an event based on the
iease with whiocchec uirnrsetnacnecse sc af8iegtise& Alovaio ught t ©
2020; Tversky & Kahneman, 1974jor example, exposeto negative storieaboutelk
from family and friends and/or the media nragult in thedevelopnent ofnegative
attitudes toward elk.

An individual 6s past behaviors and inte
species (behavioral intention) are the most direct predictors of engaging in that behavior
in the future(Ajzen & Fishbein, 1980; Fishbein & Ajzen, 197P)ast behaviors and
behavioral intentions need to be discriminatory behaviors that are undertaken
intentionally, volitionally, and directed at a particular outcome (i.e., negatively or
positively impacting a species/population) to be indicative ofanindd ual 6 s t ol er a
a speciegBruskotter et al., 2015; Bruskotter & Fulton, 2012)r instance,
unintentionally killing an animal in a motor vehicle collision would not represent an
intolerant behaviorin some circumstances, passive restraint by landowners may not be
indicative of tolerance sin@®cial and legal constraints limit actions taken by intolerant
landownerge.g., killing an elk).

13



Behaviors that positively impact (stewardship) or negatively impact (intolerance)
a species can be represented as opposing poles on a continuum of behaviors with
tolerance representing the passive acceptance of a wildlife popyBtigkotter et al.,
2015) Intolerance is a behavioral intention with the motivation of negatively impacting a
species that occurs when a population is perceived to have exceeded an acceptable
threshold, wkreasstewardship is a behavioral intention with the motivation of benefiting
a species or supporting their manageniBniskotter & Fulton, 2012; Lute & Gore,
2014) Management recommendations can \degendingon whether conservation of a
species requires active management, or merely tole(Bngskotter & Fulton, 2012)
Tolerance of a species does not necessarily require involvement or action from an
individual, though behaviors can indicate intolerance or stewardship by directly (e.g.,
harass an elk) or indirectly impacting (eapntactingan elected representative) the elk

population(Bruskotter & Fulton, 2012)
Hypotheses

Landowner patrticipation in polieselevant behaviors for wildlife conservation and

management, particularly participation in intolerant behaviors can regularly impact the

el k population in northwest Minnesota. Mo n
allows learning by wildlife managers and adjustment of management tech(iRyunege,

2013) My analysis focused on tolerance of elk in northwest Minnesota among farming

and norfarming landowners since local newspaper articles and wildlife managers

identified farmers as a potential source of intolerance toward elk due to concerns about

elk herds damaging fences and crogalbert, 2015; Orrick, 2016 My goal was to

develop asimple and reliablepproach for assessing landowner tolerance of elk in

14



northwest Minnesota. Drawing on past resedrtlypothesize thgtl) WAC and

attitudes willhave a significant and positive impactliom nd owner s t ol er anc
Minnesota, and (2agricultural production will have a significamoderating effect on

tolerance of the elk populatiawith significantly lower tolerance, attitudes, and WAC

among farmers compared to Rfammers

Methods

Study Area

| surveyed landowners in northwest Minnesota (Beltrami, Marshall, Kittson, Pennington,
and Roseau countiegliring 20160 determine attitudes toward elk and elk management.
| selected two strata withimy study area1) current elk range in northwest Minnesota,
and(2) potential elk range which has habitat suitable for sustaining current and future elk
populations (Fig2-1). Landcover withirmy study area washaracterize@s rowcrop
agriculture (cornfZae maizg wheat [Triticum spp.], and soybean&[ycine mak
~43%), deciduoudorest(~25%), wetland(~10%), and grasslan-5%).

| delineated two elk ranges in northwest Minnesota using Global Positioning
System (GPS) locations from raetiollared elk(Freeman et al., 201, Aisual sightings
by local MNDNR staff, and previous elk range estimates generated by aerial population
surveysl created Minimum Convex Polygons (MCPs) using ArcGIS 1qESRI,
2016)and Geospatial Modeling Environment (GME Version 0.7 B&jer, 2015)The
potential elk range strata was larger than the current elk range strata (9,482 sq. km vs

1,339 sqg. km).
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Data Collection

| sampled 3,000 landowners who o@&\5 acres withimy study area, including
all landowners within the elk range (N = 768) and a stratified random sample of
landowners within the potential elk range (8,232).1 stratified landowners within the
potential elk range equally between three strata based on the total number of acres owned
within the potential elk rangé€l) 0.5 to 10 acreg¢2) >10 to 150 acres, ard) >150
acresl obtained landowner data from publicly available property tax identificationllists.
contacted survey recipients three times using aaskifinistered maibased
guestionnaire based on an adapted Tailored Design M@éitiddan et al., 2014)Each
mailing included a contact letter, questionnaire, and busnegdg envelopel included a
$1-incentive with the third mailing to increase the likelihood of survey completion among
nontrespondents. All remaining naespondents within elk range (n = 412) and a random
sample within the potential elk range (n = 1,088) received an iaeein February 2017,
| mailed a shortened version of the questionnaire to remainingespondents
(n =1,687) to serve as a nogsponse check.

Measures

| operationalizedwo tolerance measures basedBvaskotter et al. (2015)
(1) participation in actions to support or oppose increasing the elk population in
Minnesota during the last 12 months, g2ylintention to participate in actions to support
or oppose an elk population in Minnes@@auskotter et al., 2015Past behaviors and
behavioral intentions need to be intentional, volitional, and directed at a particular
outcome to indicate an iBuwudkotteriedal,20155s t ol er a

Bruskotter & Fulton,2012) Thus, only behaviors under | a
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purposefully directed to achieve an outcome (e.g., increase elk population) rather than
avoidpotential conflict (e.g., fencing around hay) were measureslculated a

composite score for each respondents past participation in intolerant/stewardship actions
by taking the number of actions the landowner participated in during the last 12 months
that directly or indirectly support elk populations minus the lpemof actions in

opposition to increasing elk populations (see T1 in Tadlend Fig.2-2). The

guestionnaire included five actions that support increasing elk populations and five
actions that oppose increasing elk populations (see 2ad)ld calculated a composite
score for each | andownersdé intention to pa
population in Minnesota by taking thember ofstewardship actiorthe landowner is

likely to perform in the futureninus thenumber ofintolerant actionshe landowner is

likely to perform in the futur¢see T2 in Tabl@-1 and Fig.2-2). The questionnaire

included four potential actions that support an elk population and four actions in

opposition (see Tab23) . Landownersé intention to perf
operationalized using apointscale3 = Avery wunli kel gd to +3 =
responsesweree coded as | i kely (>0) or wnlikely (

loperationalized WAC using three items i

the current elk population near their own property and across northwest Minnesota, along

with their preferred elk population size. Perceptions of the current elk population were
measured using a reverse codgmbit scale3 = fAmuch too higho to

| owlime.asured respondentsdé preference for el
10 years using affointscale3 = fel i minate el ko 0D0%63. = Hhi
| operationalized attitudes toward the elk population using three items indicating their
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feelings about elk in northwest Minnesotap@intscale:3 = fivery unf avorab

+3 = Avery favorableo), suppo3 t=fFfrogtredrkgly
opposeo to +3 = Astrongly supporto), and w
northwest Minnesotaisa bad orgoodthil®y( = Avery bado to +3 = i
Analysis

| used structural equation modeling to test the effects of attitudes and wildlife acceptance
capacity on tolerance (Fig-2). | analyzed tolerance of elk among farmers and non
farmers using a twstep approach for latent variable modeling, including: (1) using
confirmatory factor analysis (CFA) to test construct validityngfhypothesized factor
structure, and (2) a test of hypothesized structural relationghiplkerson & Gerbing,
1988) Respondents withithe elkrange and the potential elk range were classified as
farmers or noffarmers based on whether a portion of their household income was
derived from agricultural productiohcombinedrespondents within elk range and the
potential elk range for analysisused R statistical softwaf® Core Team, 2023nd the
lavaan packag@rosseel, 2012p descriptively analyze observed varialf€able2-1)
and estimate athodelslus ed descri ptive statistics to s
participation in actions to support or oppose increasing the elk population in northwest
Minnesota (Tabl®-2) , al ong with | andownersd intentic
support or oppose an elk population in the future (T2ide
| assessed construct validityrofy theoretical latent constructs based on
convergent and predictive validity using a CFA modtigl.latent constructs had
acceptable convergent validity if standardized factor loadings are significant and exceed

.4, Composite Reliability values exceed .7, and Average Variance Explained (AVE)
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values exceed @air et al., 2010; Kyle et al., 2020; Netemeyer et al., 201#3sessed
discriminant validity as acceptable based on the Feltaetiker criterion(Fornell &
Larcker, 1981)f AVE was greater than the squared correlation of the latent constructs in
my model.Finally, | assessed predictive validity by testing the hypothesized relationships
between constructs.

| tested the moderating effect of agricultural production on the hypothesized
structural relationships using a multigroup analyiséstablished measurement invariance
by comparing three CFA models: (1) same factor structure for both groups (configural
invariance); (2) factor loadings constrained between groups (metric invariance); and
(3) factor loadings and intercepts constrained between groups (scalar invariance;
Table2-4). Invariance was established if additional constraints did not substantially
decrease model fit compared to the previous maosil& ) 8t p (Chen, 2007; Cheung
& Rensvold, 2002)

| used a multigroup structural equation model (SEM) to test the plausibility of the
hypothesized relationships withiny model tomeasurdandowner tolerance of elk
among farmers and ndarmers. Usingny model,l examined the relationship between
tolerance of el k and attitudes towza2.d t he
lassessed the reliability of |l atent constr.u
and intefritem correlation] assessed dataodel fit of the CFA and SEM analyses using
Comparative Fit Index (CFB .95, Standardized Root Mean Square Residual (SRMR)
<.08, and Root Mean Square Error of Approxima{lBRMSEA) < .06 (Hu & Bentler,

1999) | tested the effects of attitudes and WAC on landowner tolerance of elk using
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standar di zed bet-aluasbuesfefdi caine nt s< (.b0)5 atnod ats s e

of hypothesized structural relationships.
Results

Of the 3,000 questionnaires mailed, 134 were undeliverable or otherwise invalid and
1,178 questionnaires were returned (41% response rate). Among respondents, 579 (50%)
indicated that a portion of their total household income was derived from farming

(farmers) compared to 569 (50%) respondevtie received none of their household

income from farming (noffiarmers). Responses to the r@sponse survey (n = 370)

(i.e., nonrespondents) were compared to the-fetigth survey (i.e., respondents).
Respondents &re slightly olderd¢j= 59.6 years vs 57.9 yeats; -2.07,p = .039 and

more likely tobe male (87% vs 75%3=-4.50,p < .001) on average than

non-respondents.

On average, farming and néerming landowners had positive attitudes toward
the elk population in northwest Minnesota (Tablg). Nonfarming landowners held
significantly more favorable attitudes about elk in northwest Minnesota than farming
landowners (farmersd= 0.90; norfarmers:of= 1.72;t = 7.81, p < .001) along with
being more supportive of elk living in northwest Minnesota (farnides0.98;
nonfarmers:aj= 1.86;t = 8.8, p < .001) and believing that supporting the elk population
was goodfarmers:aj= 0.90; norfarmers.af= 1.65; t = 7.76, p < .001) Landowners, on
average, believed the elk population size was slightysmall in the surrounding area
(farmers:af= 0.48; nonfarmers.af= 1.27; t = 856, p < .001) and northwest Minnesota

(farmers:aj= 0.41, nonfarmers:of= 1.21;t = 8.87, p < .001), and preferred the elk
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population in northwest Minnesota increase slightly over the next 10 years (farmers:
o= 0.4; nonfarmers:aj= 1.18;t =8.55, p < .001).
Measures

Prior stewardship and intolerance behaviors among landowners were not common during
the 12 monthgrior to this studyalthough farmers and ndarmers were more likely to
participate in actions that support increasing the elk population in Minnesota (farmers:
21%; nonfarmers: 18%) than actions that oppose increasing the elk population (farmers:
12%; nonfarmers: 3%) (@ble2-2). During the 12 monthgrior to this studyfarmers
and norfarmers were most likely to: make a public or private statement in support of
increasing elk populations (farmers: 11%; fiarmers: 10%), donate to an organization
in support of increang elk populations (farmers: 10%; ntarmers: 8%), and manage
habitat to support increasing elk populations (farmers: 9%faoners: 8%). Based on
the first tolerance measure, most farmers (87%) andaramers (98%) were tolerant of
elk in Minnesota de to limited participation in intolerant behaviors during the past 12
months (composite score O 0).

Nearly half of noafarming landowners (49%) and cttgrd of farming
landowners (32%) indicated they were likely to participate in actions to support an elk
population in Minnesota, véreadandowners were less likely to participate in actions to
oppose an elk population (farmers: 16%; #fimmers: 4%) (Tabl@-3) . Landowner sé
intention to participate in each stewardship behavior was higher amosfgrnaars than
farmers. Farmers and ndarmers were most likely to manage habitat to support
increasing elk ppulations (farmers: 38%; ndarmers: 53%). Less than 25% of farmers

and norfarmers indicated they were likely to engage in each of the intolerant behaviors
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that were evaluated. Most farmers (70%) and-faomers (90%) were tolerant of elk in

Minnesota due to limited intention to participate in intolerant behaviors.
Structural Equation Models

The measurement model had adequate convergent validity since standardized factor
loadings for each variable were significant and greater than .4, composite reliability for
each construct exceeded .7, and AVE exceeded .5 for each construcl{ThaliResults
of the CFA model (. = 85.271, df =40, p<.001 CFI = .99, RMSEA = .04,
SRMR = .03) indicated that the datmodel had acceptable predictive validity.
Standardized factor loadings) for each observed variable within the farmer and non
farmer SEM models were .60 or highBome items were allowed to covary {¥V W>
and Az A») to improve model fit based on modification indices. The baseline model
without constraints established configural invariance between groups because it had a
good multigroup model fit (Tabl2-4). Metric invariance was established since the model
with factor loadings constrained to be equal between groups did not substantially
decrease in model fit compared to the baseline medel() 8t 1t ¢ Scalar invariance
was established since a model with factor loadings and intempsained to be equal
between groups compared to the model with factor loadings constrained did not
substantially decreage# & ) 8t 11 pScalar measurement invariance alloweeito
compare means of latent variables between gr@@psn, 2008)Factor loadings and
intercepts were constrained to be equal between groups withiypothesized model.
Attitudes towardO@lk $B = . 6GHK)00land WAC
SE =.034) had significant effects on tolerance of elk among farming landowners

(Fig. 23 ) . Similarly, at tpktOQLASE s .040panvWAE el k (b
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( b =p<..0R15 SE =.036) had a significant effect on tolerance of elk among non

farming landowners (Fig.-2). An invariance test of the structural coefficients found

model fit indices were not substantially different between farifgefs = .999,

RMSEA = .019, SRMR = .00&nd norfarmers(CFl = .994, RMSEA = .045,

SRMR =.019)n my multigroup SEM3# &) timuvLandowner sdé6 tol eranc
impactednearly twice as much by their attitudes toward elk than acceptance of the elk
popul ation. Overall, the final model for f
tolerance of elk in northwest Minnesota than amongfaaming landowners (67% vs

59%). The SEM analysis of the tolerance model found that the model fits the data well

andl wasunable to reject the proposed model as a viable representation of the

relationship underlying the data.(= 85.271, df = 40, p< .001, CFI = .99,

SRMR = .03, RMSEA = .04)).
Discussion

My data underscore the relationship between tolerance andpsyabological

constructs, specifically attitudes and WAC, that few studies have examined previously
(Brenner & Metcalf, 2020; Bruskotter et al., 201Bastehaviors and behavioral

intentions indicate most landowners in northwest Minnesota were tolerant of the elk
population.My findings supporBr us kot t er a nslggéstohthabands (2012
individual 6s Anormal 6 state is passive res
a wildlife population as unacceptable and is motivated to take action to reduce the

population. Past participation in stewardship and intoterdrehaviors was limited, likely

due to the low elk population in northwest Minnesota (~150 elk) and infrequent

interaction with elk. Most landowners (90%) indicated elk were either never present on
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their property or only a few times per year. Similarly, more landowners indicated their
intention to participate in behaviors supporting an elk population (farmers: 32%;
nonfarmers: 49%) and a limited number indicated their intention to participate in actions
to oppose an elk population (farmers: 16%,-femmers: 4%) (Tabl@-3). Social
desirability bias is a concern when respondentsreplirt behaviors and may have
resulted in overeporting socially desirable behaviors that support wildlife congervat
and undeireporting socially undesirable behaviors.

The proposed tolerance model suggests attitudes toward elk ance¥ypheins
67% of farming |l andownersdé tol daamangce of el
landowners (Figs. 3 and 4)found attitudes toward the elk population and WAC had a
significant, positive effect on tolerance among farming andfaoning landowners,
though the effect of attitudes on tolerance was nearly twice as large as the effect of WAC.
Similar toBruskotter et al. (2015) found that WAC and attitudes toward wildlife were
effective measures of tolerance toward wildlife species and would provide a beneficial
framework to use before and after implementing management strategies to determine
their impact on tolerance of wildlifgpeciegBrenner & Metcalf, 2020; Karlsson &
Sjostrom, 2011; Naughtefreves et al., 2003Yhe similarity in SEM model results
between farming and nefarming landowners suggests direct impacts from elk (e.qg.,
crop damage) are not a determining factor
Zimmermann (2014found tolerance for damagmusing wildlife (e.g., jaguars) is
typically influenced by sociocultural factors, such as norms and attitudes toward the

species, and not directly influenced by economic damage or direct impacts ta people
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Despite most landowners being tolerant of elk based on past behaviors and
behavioral intentions, past studies have found true tolerance is relatively uncommon
(Brenner & Metcalf, 2020; Sullivan et al., 1979; van Doorn, 20B¥gnner and Metcalf
(2020)suggested a framework using attitudes and WAC provides a valuable conceptual
aid that helps understand tolerance using relatively simple-itaritimeasuredvy
findings suggest this framework would be beneficial when measuring tolerance of
wildlife species with small population sizes (e.qg., rare, endangered, or recently restored
wildlife species) without relying on seléported behaviors which may be limited,
including this study, or when repeated measurement is necessary to determine changes in
toleran@ over time. Limited interactions with elk may result in tolerance of elk and
normative beliefs about population sizes being influenced by the availability heuristic
through indirect experience communicated by media or personal networks (e.g., family,
neighbors) that may be unrelated to the area that the landownefNigshitt et al., 2023,
Tversky & Kahneman, 19730Ithough attitudes toward elk had a greater impact on
tolerance than WA@renner and Metcalf (202@uggested managers should utilize
toleranceboosting strategies targeting acceptability since some attitudes are relatively
stable over tim¢Heberlein, 2012)

Acceptability of wildlife populationss impactedoy perceived risks and benefits
associated with the speci@ruskotter & Wilson, 2014; Siegrist, 2000; Siegrist et al.,
2000) Il n Georgia and Ohi o, researchers found
(American alligatorsAlligator mississippiens]sand black bears, respectively) could be
improved through education programs that include information about the benefits of
those specieSkupien et al., 2016; Slagle et al., 201jucation programs resulted in
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more positive beliefs and attitudes toward alligators, while reducing perceptions of costs

from the alligator populatio(Skupien etal., 2016) | mpr ovi ng | andowners
through education programs may improve acceptability of wildlife populations though

wi || not result in behavior change, instea
motivations(McKenzieMohr et al., 2012; Schultz, 2011)

Management Implications and FutureResearch

The results ofmy research identified two main findings important for elk management,
including: (1) noAfarmers had significantly more positive attitudes toward elk and higher
acceptance but the impact on tolerance was similar for both groups, and (2) attitudes
toward wildife and WAC were strong measures of tolerance. Using two behavioral
measures of tolerance was important for reducing the potential of falsely classifying a
landowner as tolerant or intolerant (Type Il er®igskotter et al., 2015)hough

previous behaviors may not be an effective behavioral measure for wildlife species that
are threatened/endangered, reintroduced, and/or have low population sizes. As a result,
myf i ndings support using attitudes and WAC
wildlife species, allowing researchers to reduce complexity of surveys and remove a
source of burden for survey responddmgiman et al., 2014)For instancemy two

behavioral measures of tolerance required complex matrix tables and rehtide
guestions, while a comparatively simple series of six questions wifioa7scale were

used to measure attitudes toward elk and WAC. Using two measures (attitddes an
WAC) provides a repeatable measure of tolerance that is easily interpreted and does not

require data about past behaviors that may be limited by small wildlife population sizes.
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Future research on tolerance of wildlife species would benefit from understanding
| andowner sd motivations for participating
managers to achieve behavior change in the future. As a result, managers woitld benef
from focusing communication on educating landowners about the benefits from wildlife
species, while identifying ways to minimize perceived costs from species especially
related to human health and safety, economic-lbaitig, and aesthetic conditions.
Education programs are particularly important when the public may rely on availability
heuristics due to limited interactions with a wildlife population (e.g., rare, endangered, or
recently restored wildlife species). In conclusibfgund that: (1) most farming and non
farming landowners were tolerant of elk in northwest Minnesota, and (2) tolerance of elk
may be i mproved by increasing |l andowner 6s

population.
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Table 2-1. Descriptive statistics aneliability of constructs within mukgroup Confirmatory

Factor Analysis (CFA) examining landowner tolerance of elk in northwest Minnesota among

farming (n = 579) andonfarming landowners (n = 569).

Farmers Non-Farmers

Item M (SD) a(SE) M (SD) a(SE)

, , . u = .92, u = .87,
Attitudes toward elk population (Attitudes) AVE = 75 AVE = 66
A1 Feelings about elk in NW MN 0.90(1.96) .78(.02)| 1.72(1.60) .70(.02)
Az: Support for elk living in NW MR 0.98(1.91) .90(.01) | 1.86(1.41) .87(.01)
As: Supporting elk population is bad/gdod 0.90(1.81) .93(.01) | 1.65(1.44)" .87(.01)

- . u = . 9%, u = .91,
Wildlife Acceptance Capacity (WAC) AVE = 81 AVE = 76
W1 Perceived elk population size near progert 048(1.68) .85(.01) | 1.27(1.47)' .78(.02)
W.: Perceived elk population size in NW MIN  0.41(1.63)' .91(.01) | 1.21(140)' .86(.01)
W3 Preferred elk population size in NW MN 0.44(1.%5)' .96(.01) | 1.18(1.38) .93(.01)
Tolerance of elk population (Tolerance) r=.65 r=.49
T1: Past actions supporting or opposing an t ‘
increased elk population in MN 0.09(1.2)" .64(.02) | 0.34(.8) 59%.03)
T Intention to participate iactions supporting 0.94.41 .97(02) | 1.471.74¢ 86(.03)

or opposing an elk population in MN

U = Cronbachos

al p h ar=Rearson RCcorrelatmms= Stardardized factordoading; Sk =

Standard error; M = Mean; SD = Standard deviation; all factor loadings significant at p<zZtdint scale from3
to 3. Composite score frorb to 5. Composite score fron# to 4. ! T-test comparison between farmers and-non

farmers significanty < .05).
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Table 2-2. Proportion of farmingr{= 579) and notiarming landownersn(= 569) in northwest
Minnesota that participated in stewardship and/or intolerant behaviors toward elk in northwest

Minnesota in the past 12 months.

Response Itemn Farmers Non-Farmers
P % Yes Mean (SD) | % Yes Mean (SD)

Prior stewardship behavior (past 12monthsy 21% 0.33(0.83)| 18% 0.37 (0.85)
Public or private statement sgupportof increasing
elk populations (e.g., social media, letter, 11% 10%
conversation)
Donated to. an organization supportof increasing 10% 8%
elk populations
Contacted an elected representativeupportof
. . . 3% 4%
increasing elk populations
Man habi rincreasing elk

a aggd abitat teupportincreasing e 9% 8%
populations

her actions i rtof increasing elk
Othe a.ctlo s isupportof increasing e 3% 3%
populations
Prior intolerant behavior (past 12 monthsy 12% 0.22(0.71) | 3% 0.06 (0.40)
Public or private statement appositionof
increasing elk populations (e.g., social media, lett 9% 2%
conversation)
Donated to an organization @ppositionto
. . . 2% 1%
increasing elk populations
Contacted an elected representativeppositionto 6% 1%
increasing elk populations ° °
Contacted an agricultural group like the Far[n 4% 1%
Bureau or Cattl emands
Other aF:tlons imppositionto increasing elk 1% 1%
populations

aPrior stewardship ranged from 0 to 5 (behaviorpri@vious 12 months).
® Prior intolerance ranged from 0 to 5 (behaviors in previous 12 months).
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Table 2-3. Likelihood of farming 6= 579) and notfarming landownersn(= 569) in northwest

Minnesota participating in stewardship and intolerant behaviors toward elk in northwest

MinnesotaBehavioral itentions were measured arscaleranging fromvery unlikely(-3) to

very likely(3).

Response item Farmers Non-Farmers

P % Likely _ Mean (SD) | % Likely _ Mean (SD)
Lnéﬁgsic:;ato engage instewardship 3206  -2.88(7.41)| 49%  0.18(6.92)
Make a public or private statement in
supportof increasing elk populations (e.g., 27% -0.85 (2.04) 42% -0.11 (2.03)
social media, lettsy conservation)
_Contrlb_ute to an orgar?lzatlon thaipports 29% 10.88 (2.01) 44% 10.03 (1.91)
increasing elk populations
antact ap elected reprgsentatlvsu_lmport 29% 10.82 (1.99) 40% 10.19 (1.94)
of increasing elk populations
M habi ' [ Ik
poi)njgteionasb'tat teupportincreasing e 38%  -0.36(2.20)] 53%  0.51(1.99)
| : i intol
bnetﬁgf/'g:ato engage in intolerant 16%  -5.20(6.07)| 4% -7.41 (4.75)
Make a public or private statement in
oppositionto increasing elk populations 22% -1.05 (1.97) 8% -1.77 (1.55)
(e.g., social media, let®grconservation)
Contribute to an organization t@pposes 16%  -1.35(1.89)| 4%  -1.97 (1.45)
increasing elk populations
Contaq an e.Iected r.epresentatlve !n 290 11.03 (2.03) 8% 1.73 (1.59)
oppositionto increasing elk populations
Shoot an elk if seen 9% -1.79 (1.77) 9% -1.95 (1.74)

a@Mean kehavioral intentiomanged from12 to 12
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Table 2-4. Configural, metric, and scalar invariancemulti-group Confirmatory Factor

Analysis (CFA)examining landowner tolerance of elk in northwest Minnesota amongf@arm

(n=579)and nonfarming landownersi(= 569)

Model U Df (o p( @ CFI( pCF
Configural invariance 50.014 30 .012 997
Metric invariance (19.653 (5) (.001) (.002)
Scalar invariance (15.604 (5) (.008) (.001)
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Figure 2-1. Map of current elk range in northwest Minnesota and study area where 3,000
landowners wersurveyed.
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Figure 2-2. Hypothesized model of relationship between wildlife acceptance capacity (WAC),
attitudes toward elk, and tolerance of the elk population in northwest Minnesota. A box
represents an observed factor, and an oval represents a latent factor. S8el Tabée

descriptionof each factor in model.
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Figure 2-3. Results from structural equation model (SEM) examining impact of wildlife
acceptance capacity (WAC) and attitudes toward elk on tolerance of elk populations in northwest
Minnesota among landowners with a household income from farming (famme79).

Analysis results standardized and significant resplts.05) indicated by an asterisk (*).

... =85.271, df = 40p < .001,RMSEA= .04, SRMR = .03, CFl = .99,
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Figure 2-4. Results from structural equation model (SEM) examining impact of wildlife
acceptance capacity (WAC) and attitudes toward elk on tolerance of elk populations in northwest
Minnesotaamong landowners without a household income from farmingfgoners;n = 569).
Analysis results standardized and significant resplts.05) indicated by an asterisk (*).

... =85.271, df = 40p < .001,RMSEA = .04}, SRMR = .03, CFI = .9%.

34



CHAPTER 3: Northwest Minnesota Elk: Normative Approach

to Management Acceptability
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Abstract

Elk (Cervus canadengipopulations imorthwest Minnesothave been managed at low
population sizes to reduce humaiidlife conflict. Management actions (e.g.,
recreational hunting, consolidate forage) can reduce huviidlife conflict, but
acceptabilityof management actions vesbetween stakeholder groups. Normative
beliefs were used to assegseptabilityof management actions withiaur scenaris

with increasing elkelated damagé.andowners in northwest Minnesota weteveyed

(n = 3,000) using a mabbased questionnaire ahdeceived a 41% response rate
(n=1,178). The most acceptable management actions were recreational hunting, food
plots on publicly owned lands, and payments to landowners foeklted damage.
Taking no management action was unacceptable to respondents in all scenarios.
Acceptability of most management actions was significantly different depending on
whether landowners received an income from agriculpnauction on their property,
though severity of elkelated damage hadnegligibleeffecton acceptabilityof
management actionbly findings suggest that landowners make a moral judgement
about whether each management action is right or wrong rather than the utility of the
action in a specific situatiomhbelieve managers would benefit from managing elk
population on public land through recreational hunting and food plots, while providing
depredation permits and damage payments to agricultural preduicen necessary to
reduce the impact of elielated damage.

Keywords: elk, humanwildlife interaction, landowners, management acceptability,

normative beliefs, wildlife restoration
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Introduction

A small population of k& (Cervus canadengigxists innorthwest MinnesotdJSA.
Minimizing conflicts with agricultural landowners is a primary objective for the
Minnesota Department of Natural Resources (MNDNR) who manage th@MileRNR,
2017) Tolerance and public support are critical to minimize humgdlife conflict and
ensure the longerm viability of the elk populatiofMNDNR, 2017) Landowners are
disproportionately affected by etielated conflicts (e.g., damage to agriculture, hay
contamination) while others enjoy benefits from tipeesence (e.g., wildlife viewing,
hunting). Wildlife managergaseseveralktrategieso manage elk populatiossich as
recreational hunting analantingfood plots on public and private land, though many
potential elk management actions require landowner participation to be effective (e.g.,
consolidate forage, fence stored foraddy.research goal wae determine the impact of
elk-related damage and agricultural productioraoceptabilityof elk management

actions in northwest Minnesota.

Literature Review

Public acceptability of and reaction to management decisions has become increasingly
important as the public has demanded more involvement in management decisions
(Decker et al., 1996; Liordos et al., 2017; Zinn et al., 199@)Nagement actions are

unlikely to havelong er m publ i ¢ support i f they ar

e i

desired outcomes r at her (Filtdnatral., 20B4Pasp ub |l i c s 6

research has explored the publicsdé beli
manage wildlife, and the appropriate abundance and distribution of w{Blfifskotter et

al., 2009; Zajac et al., 201FHor exampleSponarski et al. (201®xaminedacceptability
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of coyote Canis latran$ management in Cape Breton Highlands National Park (NP),
Nova Scotia, Canada among local residents, park staff, and visitors.
Bruskotteretal. (2003 e f i nes acceptability as fa L
regarding the appropriateness of a particu
acceptabilityof a management action in comparison against all perceived alternatives,
including taking no actio(Bruskotter et al., 2009 Acceptability of management actions
varies between segments of the public, potentially resulting in conflict, especially if the
wildlife species evokes highly emotional reactions among some p@aipletti et al.,
2000; Liordos et al., 2017For exampleFix et al. (2010found that acceptability of
many elk management actions in Rocky Mountain National Park, Colorado, USA were
significantly different between Colorado residents and visitors, nonresident visitors, and
local residents. Notethal management actions were preéd by respondents, though
some management actions were more controversial, such as temporary contraception
which was significantly less acceptable to Colorado residents than other respondent
groups(Fix et al., 2010)
In several studies, lethal management actions were found to be less acceptable
than nonrlethal actions for managing wildlife populatiofgruskotter et al., 2009; Fix et
al., 2010; Metcalf et al., 201@nd opposition to lethal management techniques appears
to be increasing due to changing political attitudes and views of nélliaeéredo et al.,
2021; Treves & Karanth, 2003Although, opposition to lethal management actions has
been found to decrease as the severity of wildlife conflict increases, studpaklamage
or elk-vehicle collisiongLiordos et al., 2017; Sponarski et al., 201Significant social
conflict can result from opposition to lethal management actions and result in lengthy
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decisionmaking processes regarding the use of lethal cofiuiton et al., 2004)
Bruskotter et al. (2009uggested that ndethal management techniques (e.g.,
consolidating forage, nelethal hazingsee Table -3) may be less controversial across
stakeholder groups than lethal methods.

Acceptability of management actions for wildlife species that depend on private
land (e.qg., elk) may differ among landowners and other stakeholders due to landowners
experiencing damage to fences or other property, competition with livestock, and/or
diseag transmission to livesto¢ketcalf et al., 2017)Hunting is commonly used to
address conflicts associated with game species, but landowner tolerance of hunters may
affectacceptabilityand effectiveness of hunting as a management a@igfiotti et al.,

2000) Metcalf et al. (2017&xamined acceptability of elk management actions in
Montana and found that lethal management actions (i.e., hunting and damage permits)
were more acceptable when the elk populationpesiseived to b&oo large, though
nortlethal management actions (i.e., hazing and fencing) were not affected by the elk
population size.

Social trust in a state wildlife agency (e.g., MNDNR) is an important
psychological predictor of perceived risk of wildlife populations and public acceptability
of management actions, especially acceptability of lethal management é§atiees&

Miller, 2009; Smith et al., 2023; Vaske et al., 2007; Zajac et al., 28i&rist et al.

(20000def i nes soci al trust as an individual 6s
deci sion making and actions related to env
individuals within an agency trusted to make decisions though may not be personally

known to the stakeholdé€&iegrist et al., 2000)ndividuals base their trust judgements on
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whether they believe that the agency shares similar goals, thoughts, values, and opinions
to themselves, but individuals distrust those who are dissimilar to(tBarie &

Cvetkovich, 1995; Sponarski et al., 201%)ust in an agency can be built through

positive interactions with the public, managers being receptive to public input, and the
perceived effectiveness of the agency, but trust can be lost quickly and is slow to regain
(Rothbart & Park, 1986; Slovic et al., 1991; Stern, 2008)

Personal control is a counterpart of social trust since individuals either take
personal responsibility to manage risk (personal control) or rely on others (social trust)
(Clarke, 2009)Bruskotter & Wilson (2014 e f i ne per sonal <contr ol
belief that they can avoid negative outcomes through their own actions. For example,
landowners may attempt to reduce conflict with elk through their own actions by
consolidating forage (personal control) or netyon wildlife managers creating food
plots on public lands to attract elk away from agricultural crops (social trust). Personal
contr ol is demonstrated by an individual 6s
bad outcomes through their actions, egegan these actions, and achieve the desired
outcomeg(Bandura, 1977; Bruskotter & Wilson, 2014; Floyd et al., 2000)

Normativebeliefsare commonly used to assesseptabilityof wildlife
management actions, such as reintroducing species, trapping, or lethal control, along with
helping to explain why actions are judged to be unaccept@htght & Manfredo, 1996;

Metcalf et al., 2017; Morzillo & Needham, 2015; Zinn et al., 198@rmative beliefs

are shared beliefs about whether actions are appropriate in a specific situation and
influenced by situational variables and human va({tesnans, 1950; Jacobs et al., 2014;
Schwartz, 1977; Zinn et al., 1998he normative beliefs approach recognizes the duality
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of attitudes toward the management action and attitudes toward the situation {i.e., elk
related damagd)riezenberg et al.,, 2014) wher eby an i ndividual sé
acceptabilityof a management action are affected by severity efedtited damage. For
example Sponarski et al. (201%pund that acceptability of lethal and more invasive
management options became more acceptable as severity of threats to human life from
coyotes increased in Cape Breton HighlandsN?mative beliefs help managers
identify acceptabilityof and reaction to management actions within a given situation and
the level of consensus among stakeholder gréfegasichel et al., 2013; Jonker et al.,
2009; Zinn et al., 1998Managers can use indicators of acceptability to guide, endorse,
or modify management strategies to make them more acceptable to the joriMder et
al., 2009)

Normative beliefs provide valuable information to decision makers, though
specificity is important during measurement given their situational ngume et al.,
1998) Attitude research has demonstrated the importance of specificity since the
relationship between beliefs, attitudes, and behaviors are strongest when measured at
Acorrespondi ng (Agen& Fishbem,f197%; kagly & Chaiken, 1993b;
Fishbein & Manfredo, 1992}-our specificity variables (target, context, action, and time)
should correspond when measuring attitudes and beh@&jaen & Fishbein, 198Q)
thoughZinn et al. (1998suggests that d"Sspecificity variable, location, is important for
natural resource management. For instance, measuring acceptability of recreational
hunting (action) for elk (target) next year (time) if elk are caudamgageo fences or
other itemgcontexto n a | a n d o w(oeatiod)svill pravidepmone infgrmation
to decision makers than a broad measumoéptabilityof hunting for elk.
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Determiningacceptabilityof management actions will be important for future
management of elk populations in northwest Minnedaadowners are directly
impacted by the management of elk populations and many management actions are
dependent on support and participation from landowners to be effective (e.g., consolidate
forage, fence stored foragéexamined normative beliefs abadceptabilityof nine
potential elk management actions (including taking no action) across four hypothetical
scenarios withincreasing severity of elkelated damage (incident severity). Landowners
were grouped based on whether they earn a portion of their household income from
agricultural production on their property (farmers and-fasmers) Based on past
research findingd, hypothesized that: (Hcceptability of nodethal management actions
(e.g., noAlethal hazing, consolidate forage) walgnificantly decline aseverity of elk
related damagmcreasesand (2)management actions designed to alleviate the impacts
of dk-related damage (e.g., damage payments, depredation permits gidjnificantly

more acceptable amorgrmers compared toonfarmers.

Methods

Study Area

| surveyed landowners within the study area in northwest Minnesota (Beltrami, Marshall,
Kittson, Pennington, and Roseau counties) to determinediidides toward elk and elk
management.selected two strata withimy study area: (1) current elk range in

Minnesota, and (2) potential elk range with habitat suitable for sustaining an elk
population(Fig. 3-1). | delineated the elk range in northwest Minnesota uSiogal
Positioning System (GPS) locations from radadlared elk(Freeman et al., 201 Ayisual

sightings by local MNDNR staff, and previous elk range estimates generated by aerial
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population surveyd.createdviinimum Convex Polygons (MCPs) ArcGIS 10.4HSRI,
2016)and Geospatial Modeling Environment (GME Version 0.7 Béjer, 2015)The
potential elk rangstrata was larger than the current elk range st@ed&2sq.km vs
1,339sqg.km). Landcover withirmy study area washaracterized as rearop agriculture
(corn [Zzae maizg wheat [Triticum spp.], and soybean&[ycine may, forest, wetland,

and grassland.
Data Collection

| sampled 3,000 landowners who o@\5 acres withirmy study area, includinglla
landowners within elk range (N = 768) and a stratified random sample of landowners
within thepotential elk rangén = 2,232) stratifiedlandowners within the potential elk
rangeby total number of acres owned within fhatential elk range(1) 0.5 to 10 acres,
(2) >10 to 150 acres, and (3) >150 actessed publicly available property tax
identification lists to obtain landowner dataontacted srvey recipients thregmes
between October 2016 and January 2017 usitiy@ageself-administered maiback
guestionnaire based on an adapted Tailored Design M@étibdan et al., 2014)Each
mailing included a contact letter, questionnaire, and bushegdg envelopel includeda
$1-incentivewith the third mailingor all nonrespondents within elk range (n = 412) and
a random sample withipotential elk rangén = 1,088) to increase the likelihood of
survey completion by nerespondentdn February 2017, mailed ashortened version of

the questionnaire to ner@spondents to serve as a fieaponse check.
Measures

| operationalized normative beliefs abagteptabilityof elk management actions

using two situationaspecific variables, incident extremity (ai&lated damage) and
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response extremity (management actibasked espondentto indicatethe acceptability

of nine potential management actions within four scenarios with increasingjatkd

damagedo private propertyPotential management actions weudlinedwithin the

MNDNROG s Stratdpit Mgnagement Plan for Hkable3-1). The four elkdamage

scenarios wereScenario I elk sighted, heard bugling, or leave hoof prints on a

| andowner 6s prieclleator dajmagsShaycropsrorn disturl livestock on a

| andowner 6s pried&«r tdyamaee f eemice s3 or ot her i
property, andscenario 4 elk cause risk of injury or death to human (geg., elk

vehicle collisions)l asked espondentso use a 7point affect codedscale = fAvery
unacceptable t o +3 = Avery teraarmativa beliessaboutt o i ndi ¢
acceptabilityof each management action within eachddknage scenario.

Analysis

| used descriptive statistics to analyze normative beliefs a@ooaptabilityof

management actions among farmers andfaomers across four elfamage scenarios

(Fig. 3-2 andTables3-2 and3-3). Respondents were classified as farmers otffaoners

based on whether a portion of their household income was derived from agricultural
production on their propertyused post hoc pairedte st s t o compare resp
acceptability of management actions across foudatkage scenarios and between
subjectstests comparing acceptability between farmers anefaoners.l used the

Bonferroni correction to account for multiple comparisons when conducting within

subjects pairedtests and alpha was set at .008-(.05/6).| set alpha at 0.05 for

betweenrsubjects pairedtests between farmers and Alanmers.| used a repeated

measure ANOVA to test for differences in normative beliefs abocgptabilityof
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management actions based on incident extremity and agricultural production3-Bable
| used partial- to determine effect size of variables witlmity ANOVA analysis and
interpreted based oha s k e 6 s ( Z2BnBh8narks ominirhad(.81)), typical

(.059), andsubstantia(.138) relationships

Results

| mailed 3,000 surveys to landownetsl 78 usable surveygere returned and 134 were
undeliverable or otherwise invalfdr an adjusted response rate of 4¥rong
respondents, 579 landowners (50%) indicated that a portion of their household income
was from agricultural production on their property (farmers) and 569 landowners (50%)
received none of their household income from agricultural production on thperpy
(nonfarmers).l found that respondents to the fldhgth survey (i.e., respondents) wer
slightly older (4= 59.6 years vs 57.9 yeats; -2.07,p = .039 and more likely tde
male (87% vs 75%,=-4.50,p < .001) on average thaaspondents to the
norrresponse surveyn E 370) (i.e., nofrespondents)

Mean acceptability of each management action aead#ypothetical scenario
was analyzed folarmers and noffarmers(Fig. 3-2 andTables 3-2 and3-3). Non-
farmers believed that recreational hunting, and food plots on public and private lands
were the most acceptable management actions across all four hypothetical scenarios
(Table3-2 and Fig. 32). Farmers believed that damage payments were the most
acceptable management actions during each hypothetical scenario followed by
recreational hunting and foguiots on public lands, except depredation permits were
more acceptable than public land food plots in the most extrenrelated damage

scenario (1.17 vs 1.09; Tal8e3).
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Taking no action was unacceptable during each hypothetical scenario, except
nonfarmers believed taking no action was slightly acceptable in the lowesdlatkd
damage scenario (.2Big. 32 andTables3-2 and3-3). Acceptability of taking no action
declined substantially among both groups when elk caused any damage or disturbance
(Scenario 1 vs 2; Farmers70 vs-1.77, F = 12.22p < .001; Nonfarmers: .28 vs.86,

F =13.61p<.001), thouglacceptabilityof taking no action did not substantiatigange

with additional elkrelated damage and/or disturbance (Scenarios 3 and/or 4).
Acceptability of most management actions declined with additionakttdked damage,
especially recreational hunting, and food plots on public and privateFasnd{2 and
Tables3-2 and3-3). Damage payments and depredation permits were more acceptable as
elk-related damage increased (Scenarios 2 and 3), except acceptability of damage
payments declined during Scenario 4.

Acceptability of management actions was significantly different between farmers
and norfarmers for each action, except Aethal hazing and recreational hunting
(Fig. 3-2 andTables3-2 and3-3). Farmers were significantly less supportive of actions
requiring their participation than ndarmers (e.g., consolidate forage, fence stored
forage, private land food plots). Management actions provided to agricultural producers
to mitigate elkrelateddamage (e.g., damage permits, depredation permits) were
significantly more acceptable to farmers than fiarmers.

| conducted a repeated measures ANOVA analysis for each management action to
assess the impact of incident extremity and agricultural production on acceptability of
management actions (Tat8et). | found that incident extremity had a significant impact
onmostmanagement actisnexcept consolidating forage (F = 1.9G; .128,
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partial- =.00J), recreational hunting (F = 1.08= .380, partia- =.001), and private

land food plots (F = 2.34 = .071, partia = .0®). Partial- indicated that effect size

of incident extremity waminimal for taking no actiongartial—- = .055) anchegligible
for other management actionmftial- O . 005) . Agr i ¢ u lninimala | pr oc
effect on taking no actiorpértial- = .045), consolidate foragpdrtial- =.017),

damage paymentpdrtial- =.054), and depredation permiga(tial- =.032),anda
negligibleeffect on other management actiopargial- O . 006) . Overal |l , a
production among respondents had a greater effect on acceptability of management

actions than incident extremity, except for whether to take no action.
Discussion

Mydata underscore the rel ati omasdptalplityobet ween
elk management actions in northwest Minnesota, agricultural production, aredagéd
damage. There was strong support for recreational hunting and food plots on public lands
among landowners in northwest Minnesota, thoaggteptabilityof some management
actions was significantly different between farmers andfaamners Fig. 3-2 andTables
3-2 and3-3). Recreational hunting was the preferred management action tolcakt
populations in northwest Minnesota with at least 70% of respondents believing hunting
was acceptable in each scenaBomilar toLiordos et al. (2017) found thattaking no
management action was unacceptable in each scenario and acceptability declined
substantially among both groups as-edlkated damage increased

Acceptability of most management actions declined with additionakédited
damage, especially recreational hunting, and food plots on public and private lands,

though acceptability of damage payments and depredation permits increased as
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elk-related damage increasdelq. 3-2 andTables3-2 and3-3). My findings are similar

to past studies that found wildlHelated damage significantly impacts acceptability of
management actior{tiordos et al., 2017; Sponarski et al., 2015; Zinn et al., 1998)
though asd/aske et al. (2013Fpundthe effect size walémited for most management

actions (Table&-4). My results suggest that acceptability of management actions is not
based on cognitive evaluations of the utility of each management action within each
scenario, rather landowners make a moral judgement about whether each action is right
or wrong.

Thenegligibleimpact of increasing elkelated damage within the hypothetical
scenarios may be explained by the relatively small elk population size in northwest
Minnesota (~50 elk) andandownerdimited interaction with elk. A large majority
(90%) of landownersarely ornever see elk or elk sign on their property. Additionally,
only 14% of landowners indicated that they had ever experiencedlatkd damage to
their agriculture or ot her atvebelefsamra l proper
influenced by perceptions of damage from a wildlife species through either personal or
seconehand experience, along with preferences for future population ch@lugg®r et
al., 2009)

Agricultural production had a significant impact on acceptability of most
management actions, except food plots on public lands (F =p@94,59) and
nonlethal hazing (F = .854 = .356) (Table3-4). Management actions designed to
mitigate the impact of elkelated damage on agricultural producers (e.g., damage
payments, depredation permits) were significantly more acceptable among farmers than
nonfarmers, though actions requiring their participatio address elkelated damage
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(e.g., consolidate forage, fence stored forage, private land food plots) were significantly
less acceptable to farmers than 4fi@ammers Fig. 3-2 andTables3-2 and3-3).
Agricultural production had a greater effect on acceptability of management actions than
incident extremity, though effect sizes wenmimalbasedovvas kebés (2008, p.
benchmarks for partial (Table3-4). My resultssuggest landowners evaluate
acceptabilityof management actions based on the potential costs (e.g., time, fuel) and
benefits (e.g., reduce crop damage) for themselves. For instance, consolidating forage
potentially reduces loss and/or contamination of hay for livestock but requires
landowners t@xpend valuable resources (e.g., time, fuel) and change their behaviors
(e.g., store hay in a new location).

Depredation permits are the only lethal management action available to
| andowners since recreational el k hmunting
alifetime licenses/year) and takes place on public and private lands, limiting direct
benefitsto landowners. Depredation permits are provided to agricultural producers to
harvest elk on their property in response toerellated damage. Lethal management
actions (i.e., depredation permits) were significantly more acceptable to farmers than
nonfarmeas and acceptability increased with increaseerel&ted damagéd=(g. 3-2 and
Tables3-2 and3-3). Past studies have also found that acceptability of lethal management
actions increases as severity of wildiiidated damage increaggsordos et al., 2017,
Sponarski et al., 20159) ethal management actions have been shown to be more
acceptable to hunters and residents when wildlife populations ex@eexhement goals

for population size, but this pattern was not observed foiletbal management actions
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(i.e., hazing and fencing) suggesting that acceptability ofletbial management actions

was not related to wildlife population si@ddetcalf et al., 2017)
Management Implications

The goal oimy research was to help wildlife managers make decisions that achieve their
management objectives while remaining acceptable to the public. Huiiakife
conflictsareinevitable and understandiagceptabilityof management actions basad
wildlife damageseveritywill help identify the most acceptable management actions

given the circumstances. Normative beliefs can guide wildlife management policies and
programs by identifying publicly acceptable management policies and avoid potential
conflict among stakeholderalong with helping wildlife managers direct education

efforts to improve acceptability of management actidosker et al., 2009; Teel et al.,
2002; Zinn et al., 1998)

Based omy findings,| recommend wildlife managers focus on managing elk
populations on public lands using recreational hunting and food plots, while using
depredation permits and damage payments when necessary to reduce the impact of the
elk population on farmers. This approadtows for continued use of the most acceptable
management practices, while allowing managers to mitigate the impactrefatid
damage using actions that were significantly more acceptable to farmers. Wildlife
managers may neéd use different management actions if-edkated damage increases,
though managers should not expect an appreciable change in acceptability of
management actions as @#ated damage changes. Building trust with landowners will
be important to increaseceptability of management actions through positive

interactions with the public, receptiveness of managers to public input, and effective
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management of elk populations, while ensuring the public believes that the agency shares
similar goals and values as themsel{iegrle & Cvetkovich, 1995; Rothbart & Park,

1986; Slovic et al., 1991; Sponarski et al., 2014; Stern, 2008)
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Table 3-1. Management actions evaluated by landownsmsgnormative belief@about

acceptability Management actions outlined in thiénnesotaStrategicElk Management Plan

(MNDNR, 2017)

Management Action

Description

Do nothing

Consolidate forage

Fence stored forage

Nontlethal hazing

Recreational hunting

Public land food plots

Private land food plots

Damage payments

Depredation permits

Status quo. Take no management action.

Storingforage in locations near building sites and stacking bales
patterns to reduce occasional damage.

Temporary or permanent fences or panels around stored forage.
provided at low or no cost by state agencies.

Using actions or loud noises to move an animal to a more desira
location to avoid damage to agriculture or private property.
Recreational hunting to reduce the elk population size in an ares
Creating food plots on public land as an alternative food source f
elk and encourage elk to remain on public lands where elk are
acceptable.

Creating food plots on private land as an alternative food source
elk and encourage elk to remain on private lands where elk are
acceptable.

Damage payments from the Department of Agriculture to landow
that experience crop depredation and fence damage by elk.

Elk depredation shootingermits to agricultural producers.
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Table 3-2. Acceptability of potential elk management decisions in northwest Minnesota among
respondents without an income from agricultural production on their property (n = 569).

Acceptability of each management action within four hypothetical scenarios

Item e (SD)

Action Scenario 1 Scenario 2 Scenario 3 Scenario 4
Do nothing 28 (2.15°°%  _86 (1.92 -.89 (1.87™ -.96 (2.03
Consolidate forage 53 (1.68" 55 (1.64™" 46 (1.68" 34(1.78)™
Fence stored forage .50 (1.78° 66 (1.70%" 57 (1.70™ 45 (1.81™
Non-lethal hazing -.18 (1.76° .04 (1.73?2 .02 (1.762 .13 (1.892
Recreational hunting 1.56 (1.71°¢ 1.47 (1.69 1.39 (1.76% 1.47 (1.81
Public landfood plots  1.51 (1.56° 1.44 (1.54® 1.34 (1.60" 1.22 (1.80 %
Private land food plot. 1.10 (1.77 1.02 (1.73" .99 (1.71" .92 (1.85"
Damage payments 77 (176" 93 (1.67™ .96 (1.70™ .80 (1.93"
Depredation permits ~ .19(1.94)°°% 43 (1.89* 41 (1.94% 55 (2.05*

Dependent variable: Acceptability of each management action measuredpwitiit 8cale from3 (very
unacceptable) to @ery acceptableMultiple comparison®f means between hypothetical scenarios for each
management actioAMean significantly different than scenario 1pat .008 based on Bonferroni correction for
multiple paired #est comparison$;significantly different than scenario 2significantly different than scenario 3;
and/or9 significantly different than scenario Uleans significantly different than farmers within study area

(p<.05).

Scenario 1: EI kK sighted, heard bugling, or | eave hoof |
Scenario 2: EI kK eat or damage hay/crops or disturb | ivi
Scenari o 3: EIl Kk damage fences or other items on a | and:q

Scenario 4: Ellkcause risk of injury or death to human life.
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Table 3-3. Acceptability of potential elk management decisions in northwest Minnesota among
respondents that receive an income from agricultural production on their property (n = 579).

Acceptability of each management action within four hypothetical scenarios

Item e (SD)
Action Scenario 1 Scenario 2 Scenario 3 Scenario 4
Do nothing -70 (2.30°° L1177 (.77 177 (A.77* -1.62 (1.94%
Consolidate forage .06 (1.91" .02 (1.96" -.03 (1.96" -.09 (2.08"
Fence stored forage .30 (1.99¢ 37 (1.99°"  22(2.05)™ 10 (2.11
Non-lethal hazing -17 (1.91 -.01 (1.95 -.03 (2.05 -.01 (2.12

Recreational hunting 1.61 (1.66 1.65 (1.71 1.57 (1.84 1.49 (1.98
Public land food plots 1.52 (1.80¢  1.42 (1.91%" 1.40(1.96%  1.09 (2.15%"
Private land food plots .90 (2.06 .78 (2.12" 75 (2.13™ 62 (2.23*
Damage payments  1.67 (1.76°"  1.85 (1.71®" 1.80 (1.77°"  1.56 (1.98""

Depredation permits .97 (2.05°°" 1.17 (2.02*  1.19 (2.04*  1.17 (2.12*

Dependent variable: Acceptability of each management action measuredpwitiit 8cale from3 (very
unacceptable) to @ery acceptableMultiple comparison®f means between hypothetical scenarios for each
management actioAMean significantly different than scenario Ipat .008 based on Bonferroni correction for
multiple paired test comparisons;significantly different than scenario 2significantly different than scenario 3;
and/or significantly different than scenario Uleans significantly different than ndarmers within study area

(p<.05).

Scenario 1: El k sighted, heard bugling, or | eave hoof |
Scenario 2: Elk eat or damage hay/crops or disturb | ivi
Scenario 3: Elk damage fences or other items on a | and:q

Scenario 4: Ellcause risk of injury or death to human life.
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Table 3-4. Repeated measures ANOVA analysis assessing impact of incident extremity and

agricultural production on acceptability of management actions.

ManagementAction Incident Extremity Agricultural Production
F pvalue Partial £ F p value Partial £

Do nothing 83197 <.001 .055 200.532 <.001 .045
Consolidate forage 1.898 .128 .001 69.780 <.001 .017
Fence stored forage 2.651 .047 .002 25.714 <.001 .006
Non-lethal hazing 3.130 .025 .002 .854 .356 .000
Recreational hunting 1.025 .380 .001 3.867 .049 .001
Public land food plots  7.514 <.001 .005 .094 .759 .000
Private land food plots  2.340 071 .002 16.179 <.001 .004
Damage payments 4.092 .007 .003 243.206 <.001 .054

Depredation permits 3.905 .008 .003 139.245 <.001 .032
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CHAPTER 4: Restoring Elk in Minnesota: Landowner

Support for Restoring an Elk Population
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Abstract

Public support is critical to successfully restatgllife populatiors and avoid future
humanwildlife conflict. le x ami ned psychol ogical factors t
support for restoring a wild, fre@mnging elk population in northwest Minnesota. Data
wereobtained from a survey of Minnesota landowners in northeast Minnesota

(n=4,500). Social trust was a direct predictor of perceived risk, though personal control

did not have a significant impact. Perceived risk, personal control, and sosiadaoh

had a direct, significant impact on attitudes toward elk. Attitudes toward elk had a

significant, direct effect on support for restoring elk, and perceived risk had a significant,
indirect effect on support.

Keywords: Elk restoration, perceived risk, social trust, support
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Introduction

Elk (Cervus canadengisvere once abundant across Minnesota, though over hunting and
habitat loss resulted in their extirpation by the early 1900s. Restoration of a wHd, free
ranging elk population to northeast Minnesota has been proposed to provide cultural,
recreational, andcological benefitdhoweveran elk population poses potential risks
including damage to agriculture and personal property, and impacts on other wildlife
(disease, resource competition) and their habitat. Successful wildlife reintroductions
depend on nunmeus factors including available source populations, number of animals
released, and habitat quality at the site of restoration, among many(éttmessrong &
Seddon, 2008; Fischer & Lindenmayer, 200R¢searchers can identify potential habitat
for elk through past ecological research, thoagtniori research cannot determine
whether wildlife will use habitat identified as suitable, and whether humildiife

conflict will occur(Morzillo et al., 2007) Understanding psychological predictors of
public support for restoring a wild, freanging elk population in northeast Minnesota
will help avoid potential humawildlife conflict and increase the likelihood of
successfully restoring an elk population.

Public support is a critical consideration that has often been ignored during past
wildlife restoration projectthough itis necessary to successfully restore a wildlife
species and avoid humavildlife conflict (Brichieri-Colombi & Moehrenschlager,

2016) Identifying public beliefs about and attitudes toward a wildlife management action
(e.q., restoring a wildlife species) is important to ensure that management outcomes are
relevant to the public, otherwise management actions are unlikely to receiverong

support and achieve the desired outco(Redton et al., 2004)Support for restoring a
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wildlife species will be negatively impacted if the pulperceiveshat there will be
considerable risk to themselves or oth@lliams et al., 2002)Understanding public
views of risk to different entities affected by risk (e.qg., self, others, domestic animals,
wildlife) is important to promote public support and frame communication messages
(HanischKirkbride et al., 2013)

| used cognitive hierarchy theory as a theoretical framework for modeling the
relationship between the perceived risks of elk, trust in the state wildlife agency,
perceived personal control over etated hazards, attitudes toward elk, and support for
resoring an elk population. @nitive hierarchy{Schwartz, 1994; Schwartz & Bilsky,
1987)i s a theoretical approach used to examir
stimuli and depicted as an inverted pyramid composed of multiple, interacting levels
(values, value orientations, basic beliefs, attitudes and norms, behavioral intentions, and
behaviors) that build upon one anotl{Eulton et al., 1996; Miller et al., 2018; Vaske &
Donnelly, 1999) Values are general beliefs that an individual holds about desired goals
(e.g., security, environmental protection) that are few in number and slow to change
(Fulton et al., 1996; Vaske & Donnelly, 1999) An i ndi vi dual s6 val ues
behaviors (numerous, faster to change, and situationally specific) through value
orientation (i.e., patterns of basic beliefs), basic beliefs, attitudes and norms, behavioral
intentions, and behaviors with cognitions atle level becoming more numerous, more
specific, and faster to chan{feulton et al., 1996; Vaske & Donnelly, 199%pr
example, an individual has a limited number of values (dozens) though can have

thousands of attitudes. Where values are acontextual, attributes of the attitude object and
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its social, ecological, and relational context may sltapeee@akiation in dynamic way
(Eagly & Chaiken, 1993a)

Risk perceptions and attitudes (tendency to evaluate an attitude object with some
degree of favor or disfavoEagly & Chaiken, 1993are highetorder cognitions that
influence individual s6 behavioral intentio
population)(Clarke, 2009; Fulton et al., 1996; Slovic, 19&Rpugh the relationship
between these cognitions is not well understood. For exakgalikins et al. (2021ysed
a model where attitudes toward elk influenced support for restoring an elk population in
Tennessee with perceived risk influencing attitudes through medimtmsisin the state
wildlife agency and confidence in the agency. In comparisanglon et al. (2020)
hypothesized that Illinois residents perceived risks from wolves was a function of their
attitudes toward wolves, negative affect, and basic beliefs. Perceived risk was found to
strongly influence attitudes toward wildlife and support for wildlife managygm
practices, especially perceived risk to human health and $Bfety & Mertig, 2005;

Fulton et al., 2004; Jonker et al., 2009; Peterson et al., 2006)

Perceived risk is an individual s subj e
either directly or indirectlyo things that people value, such as their personal health and
safety, the health and safety of others, and the welfare of other species and the
environmen{Sjoberg, 2000; Vaske & Miller, 2024)he subjective nature of perceived
risks means that risk is different for everyone, though expert judgements of risk are
highly correlated with technical estimatghile risk judgements by lay people are
typically related more to other hazard characteristics (e.g., threat to future generations,
wildlife -vehicle collisions)Gore et al., 2009; Slovic, 198T)ay people may lack some
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information about hazards, though their risk perceptions are often richer than those of
experts and reflect legitimate concerns thgiert risk assessments may ofBiovic,
1987)

S| ovi c 6Psychporhe®i8 Fajadigm suggests that there are two fundamental
dimensions of perceived risk: unknown and dread risk. Unknown risks are new,
unobservable, unknown to thostected or have a delayed impact, efeasdread risks
are those with a perceived lack of control, catastrophic potential, and inequitable
distribution of risks and benefi{Slovic, 1987) Perceived risks can change over time as
exposure to the hazard is no longer new and individuals gain more knowledge. For
exampl e, Il 11l inois huntersd perceived risk
tailed deer ©Qdocoileusvirginianug declined significantly between 2004 and 2012
(Vaske & Miller, 2019) Perceived risks never disappear and need to be taken seriously to
mitigate negative impacts to attitud@¥atkins et al., 2021)Similarly, perceived risks
can intensify due to media coverage, public reaction, and state wildlife agencies response
to the hazar@Boyd & Jardine, 2011; Heberlein & Stedman, 200rceptions of risk
differ based on the entity affected by the hazard. Individuals often believe there is less
risk to themselves from a hazard than to others in the comn{&ityerg, 2000; Slovic
et al., 1981pr wildlife (HanischKirkbride et al., 2013)Restoring an elk population
represents a potential source of unknown and dread risks to landowners since the impact
of elk on humans and the ecosystem will be new and many unknowns exist related to
interactions with the environment (e.g., wildlife diseasepurce competition).

Additionally, landowners are likely to disproportionately experience negative impacts
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from elk (e.g., damage to agriculture and personal property) while others enjoy benefits
from their restoration (e.g., wildlife viewing, hunting).

Managers often consider the publicds pe
potential wildlife management action in their decis{Gore et al., 2009; Knuth et al.,

1992) Risk perceptions also impact huraaitdlife interactions, public acceptability of
management actions, and tolerance of spébiesker et al., 2002; Gore et al., 2009;
Kellert, 1985) Restoration efforts for species perceived as a threat to human safety,
economics, or way of life are more likely to experience resist@rosvneNunez &
Taylor, 2002; Riley & Sandstrom, 201®ast research has found risk perceptions are
impacted bysocialtrust, perceived control of risks, and knowledge of potential risks
(Bruskotter & Wilson, 2014; Slovic, 1987; Zajac et al., 2012)

Social trust is defined as Athe willing
responsibility for making decisions and taking actions related to the management of
technol ogy, the environment, me (Siegristate, or
al.,20000 The term Asocial o refers to people ti
Minnesota Department of Natural Resources [MNDNRY]) to make decjswasthough
an individualmay not personally know thgerson making the decisig¢8iegrist et al.,

2000) Public stakeholderfiave greater tolerance of a wildlife species if they perceive

that the wildlife management organization is making decisions that are in their interest

(Organ & Ellingwood, 2000)For exampleZajac etal. (2012) ound t hat an i nd
social trust had a moderate positive impact on the acceptance of black bears in Ohio,

while significantly impacting perceptions of risks and benefits. Trust in a state wildlife

agency acts as a heuristic, or decisiaking shotcut, which impacts perceptions of
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information reliability and actions related to relevant recommendaf@rifin et al.,

1999) Trust instate wildlifeagenciess an important determinant of perceived risk from
wildlife populations(Smith et al., 2023andacceptabilityof management actior{gajac

et al., 2012)Mistrust of decisiormakers and the decisianaking process increases risk
perceptions among stakeholdé8sovic et al., 1991)Trust instate wildlifeagencies can

be lost quicklyandit is regainedslowy (Rothbart & Park, 1986; Slovic et al., 1991)

Actions taken by state wildlife agencies to improve trust in the agency have the potential
to impact perceptions of costs and benefits, and indirectly impact sBpaskotter &
Wilson, 2014)

According toClarke (2009) personal control ansbcialtrust can be viewed as
counterparts since individuals either manage risk by taking personal responsibility
(personal control) or relying on otheso€ialtrust). Perceived personal control is the
belief that an individual can avoid negative outcomes through their own actions
(Bruskotter & Wilson, 2014)For example, landowners may avoid conflict with elk by
placing temporary fencing around hay bales to avoid contamination anBdogde
demonstrate perceived personal control through their ability to achieve good outcomes
and avoid bad outcomes through their actions (locus of control), their ability to engage in
these actions (seéfficacy), and their actions result in the desinsécome (response
efficacy) (Bandura, 1977; Bruskotter & Wilson, 2014; Floyd et al., 20B@}t research
has frequently used personal control in conjunction with subjective norms and attitudes as
part of the theory of planned behavior (TP
perform a given behavidqAjzen, 1991; Ajzen & Fishbein, 1980; Fishbein & Ajzen,
1975).Hazards that an individual does not view as under their volitional control tend to
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elicit higher risk perceptions than hazards that are personally contr@Bdlec, 1987)
Knowledge about wildlife species increaperceived personal control of potential
negative impacts amdecreasessk perceptiongZajac et al., 2012)

Understanding perceived risks allows managers to design messages that inform
people about threats, motivate changes to attitudes and behaviors, and empower their
participation in the management procéSkrke, 2009) Risk communication and risk
management efforts will not be successful if managers do not respect the insights and
intelligence provided by experts and the puftovic, 1987) Risk communicatiomay
emphasize the benefits of a species while allowing individuals to cope with potential
risks by encouraging appropriate actions when necefBargkotter & Wilson, 2014)
Acceptance of a species is dependent on perceptions of benefits and their ability to take
appropriate actions to reduce potential risks, though communication that focuses on
avoiding or reducing risk may decrease tolerance of these sf@niekotter & Wilson,
2014; Slagle et al., 2013)

| utilize a structural equation model (SEM) to test a model of the psychological
factors that i mpact | andownersé support
MinnesotaBased on past researdhtnypothesize that perceived control and social trust
in the MNDNR will have a significant and negative impact on the perceived risk of
restoring an elk population, whereby increased perceived control and/or social trust will
result in a decrease in the paked risk of restoring an elk population. Additidgal
hypothesize that perceived control and social trust have a significant and positive impact
on attitudes toward elk, and perceived risk has a significant and negative impact on
attitudes toward elk and, ultimately, attitudes toward elk will have a signifared
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positive impact on support for restoring an elk population. Figt&eontains a graphical
depiction of these hypotheses, and their measurement components discussed in further

detail in a section to follow.

Methods

Study Area

A collaborative research effort between the Fond du Lac Band of Lake Superior
Chippewa and University of Minnesota was implemented to determine the feasibility of
restoring an elk population to northeast Minnesota with three research goals: (1) identify
landscapescale distribution of forage and cover suitable for restoring an elk population;
(2) conduct surveys of landowners and local residents to identify support for restoring an
elk population; and (3) create a map identifying overlapping areas of sopjabrt and

high quality elk habitafMcCann et al., 2021My research uses data fronswarvey of
landowners in northeast Minnesota to determine their attitudes toward restoring an elk
population to the aredhe population of interestereprivate landowners within the

study area that coveredgionsof Carlton, Pine, and St. Louis Countiesised
recommendations from local naturakource professionals to identifyée potential
restoration areas for elRotential restoration areas were selected to maximize
recreational opportunities (e.g., public land) and minimize potential coinfirat other

land uses (e.qg., agriculturé)used a fivemile buffer around each potential restoration

area to creatdntee study areas. The three study aveare (1) Cloquet Valley State

Forest in St. Louis County, (2) Fond du Lac Indian Reservation in St. Louis and Carlton

Counties, and (3) Nemadjitate Forest in Pine County (F#1). The primary land uses
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within the three counties were deciduous forest, wetlands, and grassland. Less than 1% of

the study area was used for cultivated farmland.
Data Collection

| conducted atratified random samplaf landowners within five miles of the restoration
areasti = 4,500).] used county tax records to obtain parcel ownership information
Landowners were stratified by the total number of acres that they owned within the study
area (1) 10 to 40 acres, and (2) >40 adfEable4-1). | contacted @rvey recipientshree

times between February and June 2018 using @adsaifnistered maiback questionnaire
based on an adapted Tailored Design Me{ltiman et al., 2014)Each mailing

included a contact letter, questionnaire, and busiredyg envelopeAn incentive was
included with he F'and 3¢ mailings ($2 and $1, respectively) to increase the likelihood

of survey completion. A shortened version of the questionnaire was mailed-to non
respondents in June 2018 to serve as aregponses checBurvey data wreweighted

to accurately reflect actual population proportions based on acres owned and landowner
populations across the three study areas (Taf|e/aske, 2008)

Measures

Responses tthe surveywereused to measuffeve latent variables, includingl) support

for restoring an elk population to northeast Minnesota, (2) attitudes toward elk,

(3) perceived risk fronarestoring elkpopulation (4) socialtrust of wildlife managers,

and b) perceived personabntrol to limit impacts from elkTable4-2). Support for

restoring an elk population was operationalized using four statements netbded
7-pointbipolarscalef3 = fAvery wunli kel yo tethelkelimoodivery

of Il andowner so6 s uppo rrangim@lk baged dndocaton,i on of w
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including: (1) Minnesota in general, (2) study areas in Minnesota, (3) within five miles of
their property, and (4) on their property.
free-ranging elk population within the study areas in northeast Minnesota were measured
based on three affective evaluations (negative/positive, harmful/beneficial, bad/good)
with arecoded7-point semantic differential scale3(to 3).

Perceived risks from restoring elk to northeast Minnesota were operationalized
using six statementsith aunipolar7-p oi nt scal e (1 = Ano threat
t h r aoamedsre risk to landowners, the local community, and the environment,
including: (1) their own economic wdbleing (agriculture, personal property); (2) their
own health/safety (vehicle collisions, etc.); (3) economic-Weihg of individuals in the
local community (agriculture, personal property); (4) health/safety of individuals in the
local community (vehicle collisions, etc.); (5) other wildlife in area (disease, etc.); and (6)
trees and forest vegetation. Risk statements were partially basedsemsiaal by
Triezenberg et al. (20149 measure perceptions of risk from bovine tuberculosis to deer
hunters in Michigan based on the threat to health, economic livelihood, hunting in
northeast Michigan, and deer hunting culture in northeast Michigan.

Socialtrust of wildlife managers to restore elk to northeast Minnesota was
operationalized using three items and measured witbhaedb-point bipolarscale
(k2 = Astrongly di s agrlamavnarsover@ askedtéiadicatao n gl y &
their agreemertbt hr ee st at ements related to the MNL
popul ati on: (1) AWhen deciding about el k m
and honest in the thingstheydoand@ay ( 2) managers can be trus
about elkmanagement that are good for the resqgorceand ( 3) AWi Il dl i fe m
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make decisions about el k manaogteltodimt i n a w
impacts from elk was operationalized using four items and measured wyhiat7
unipolarscalel= fino cdxntifiodmplt ®tLandoswmersiene askedo) .
indicate how much control they would have to limit elk damage to agricultural and
personal property, trees and forest vegetation, deer and other wildlife, and influencing elk
management decisions.
Analysis
| used structural equation modeling to test the effects of perceived control, social trust,
perceived risk from el k, and attitudes tow
elk population in northeast Minnesota (HeR). | analyzed support for restoring an elk
population using a twestep approach for latent variable modeling, including: (1) using
confirmatory factor analysis (CFA) to test construct validityngfhypothesized factor
structure, and (2) a test of the hypothesize structural resafjgs(Anderson & Gerbing,
1988; Kyle et al., 2020; Landon et al., 2018)sedR statistical softwaréR Core Team,
2023)and the lavaan packaffRosseel, 2012p conduct a descriptive analysis of
observed variables (Tablds2) and estimate all models (Fiy3).

| conducted a CFA model to evaluate construct validity, including convergent and
discriminant validity| assessed latent constructs as having acceptable convergent
validity if standardized factor loadings were significant and exceeded .4, Composite
Reliability values exceeded .7, and Average Variance Explained (AVE) values exceeded
.5 (Hair et al., 2010; Kyle et al., 2020; Netemeyer et al., 2Q189sessedistriminant
validity asacceptable based on the Forsiadrcker criterion(Fornell & Larcker, 1981jf

AVE wasgreater than the squared correlation of the latent construcig nmodel.
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Finally, | tested the hypothesized relationship between constructs to assess predictive
validity.

| used ésSEMto test the plausibility of the hypothesized relationships witiyn
model | assessed the reliability of latent constructs within the SEM analysis using
Cr onbac h 6 sitentycoreelatibn] considered estimated models an acceptable fit
to the dataf Comparative Fit Index (CFB .95, Standardized Root Mean Square
Residual (SRMRX .08, and Root Mean Square Error of Approximation (RMSEA)6
(Hu & Bentler, 1999)I used standardized Beta values andlties to test the effects of
latent variables withimy model | assessed the significance of hypothesized structural

relationships using an<.05.
Results

Of the 4,500 questionnaires mailed, 221 were undeliverable or otherwise invalid and
2,550 were returned (59.6% adjusted response rate; Z-dhldkesponses to the non
response survey E 338) (i.e., nofrespondents) were compared to the-feigth survey
(i.e., respondents).did not find a significant difference between respondents to the
guestionnaire and nemespondents based on age (60.3 years vs 60.3 yedd9)1,
p = .993)andlength of residence in Minnesota (54.4 years vs 54.1 yea.2,
p = .823).1 calculated weights to accurately reflect actual population proportions within
the study area by correcting for stratification of owned acres and difference in landowner
populationgTable 1; Vaske, 2008)

Most landowners were likely to support restoring an elk population to northeast
Minnesota, though landowners were significantly more supportive of restoring elk to the

study areas in Minnesota (79%) than within five miles of their property (76%;
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... =7,344.14p < .00]) or on their property (70%,. = 4,810.94p < .001;Table4-2).
On average, landowners had positive attitudes toward restoring a wildafigiag elk
population within thestudy areas in Minnesota, believing that supporting an elk
restoration would be positivedE 1.4), beneficial¢f= 1.1), and goodif= 1.3).
Additionally, landowners believed that restoring an elk population would provide
benefits such as increasing youth involvement and interest in outdpo& §), increase
economic opportunities through eal&lated tourismdi= 3.0), provide opportunities to
hunt elk ¢§= 3.7), provide opportunities to view elld€ 3.7), and restore a native
wildlife species (= 4.3).
Landowners believed that they would have limited personal control to limit
impacts from a wild, freeanging elk population, including limiting impact of elk to deer
and other wildlife in the study areaf¥ 2.1), limiting damage to trees and forest
vegetation (d= 2.4), influence elk management decisions in the study afe2.5),and
limiting damage to agricultural and personal propeidy €.6). Landowners slightly
trusted wildlife managerso ability to make
and honest, and are good for the resource,

management, wildlife managers would be open and honestinthengs t hey do a

(b= 0.5), Awildlife managers can be trusted
are good fou=thedyesanmdcewi I(dl i fe manager s
el k management iauF08). way that is fairo

Most respondents believed that having an elk population in northwest Minnesota
would pose little to no threat to their own economic beiing (79%), their own

health/safety (69%), the economic wedling of individuals in the local community
72



(72%), the health/safety of individuals in the local community (65%), wildlife in the area
(64%), and trees and forest vegetation (65%) (TabB®s Landowners believed that an
elk population posed the most threat to other wildlife in the area by direct and indirect
impacts such as disease and resource competition, and believed that elk posed the least
threat to their own economic wddeing such aagriculture and personal property.

| found that convergent validity was adequate within the measurement model
since standardized factor loadings for each variable were significant and greater than .4,
composite reliability for each construct exceeded .7, and AVE exceeded .5 for each
construct{Table4-2). Results of the CFA model.( = 1,139.861df= 156 p< .00},
CFI =.978, RMSEA = .054, SRMR =.041) indicated that the-oraddel fit satisfiedHu
and Bentler (1999riteria and had acceptable predictive validitgllowed four pairs of
indicator error terms to covary based on modification indideg Az, R2Z Rz,
Rsz Rs,and Sz ).

| tested the hypothesized structural model after establishing construct validity
(Fig. 4-3). Results indicate that the model fit was acceptable for the data (CFI = .978,
RMSEA = .054, SRMR =.041,. =1,139.861p < .001, df = 15§ Standardized factor
loadings & for each observed variable within the model were .6 or higher. As
hypothesized, social trust of wildlife managdrs=(-.44,p < .001) had a significant,
negative effect on perceived risks of an elk population, though perceived personal control
(b=-.02,p =.432) did not have a statistically significant effect on risk. Social trust and
personal control explained 20% of the variability in perceived risk. As hypothesized,
perceived riskff = -.46,p < .001) was found to have a significant, negative relationship
with attitudes toward elk, while perceived personal conbred (15,p < .001) and social
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trustp=.31l,p< . 001) had significant, positive re
toward elk. Perceived risk, personal control, and social trust explained 50% of variability

in attitudes toward elk. As hypothesized, attitudes toward elk had a significany/gositi

influence on support for restoring a wild, fremnging elk population in northeast

Minnesota § = .69,p < .001).

The effect of perceived personal control, social trust, and perceived risk on
support for restoring an elk population was mediated by attitudes toward elk. Perceived
personal controlff= .03,p = .035) and social trusbE& .04,p = .022) had a positive
indirect effect on support for restoring elk, though their effect on support was small.
Perceived risk of restoring an elk population had a negative indirect effect on support
(b=-.13,p < .001). Direct and indirect effects explained 66% of the variglilisupport
for restoring an elk population.

Discussion

Wildlife restorations may have greater success with support from landowners who will

coexist with restored populations. Understanding psychological factors that influence

| andowner séd support may inform the design
increase supportt est ed a model where | andowner sd s
northeast Minnesota was a function of their attitudes toward the restoration, perceived

risks from elk, perceived control to mitigate potential risks, and trubeistate wildlife

agencyMy hypothetical model fitny data well, explaining 66% of variability in support

for restoring an elk population while past studies utilizing cognitive variables (attitudes

and/or norms) from the cognitive hierarchy typically explain about 50% of the variability

when examiningindivdal 6 s i ntentions to sup@aadbs a wil
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et al., 2012; Vaske et al., 201BJound that perceived risks, perceived personal control,
and social trust explained 50% of the variability in attitudes toward elk, although
perceived risk exhibited a stronger relationship with attitudes than social trust or
perceived personal control. T8eeresults are similar to past studies on wildlife

restorations that found that perceived risks have a significant negative impact on attitudes
towards restoring a wildlife species, including panthers in Florida, cougars in Montana,
grey wolves in Minesota, and elk in Tennesg&havez et al., 2005; Langin &

Jacobson, 2012; Riley & Decker, 2000; Watkins et al., 2@2é&3pite risk perceptions

being low withinmy study, the impact of risk perceptions on attitudes toward elk and
indirectly to support for restoring an elk population suggest that even low perceptions of
risk among stakeholders can potentially negatively impact support for restoring a wildlife
species.

Social trust had a significant direct effect on perceived risk and attitudes toward
elk, and significant indirect effect on support for restoring an elk populdfigrindings
suggest that improving trust in a state wildlife agency (e.g., MNDNR) can reduce
perceived risk and i mprove | andownerso6é att
support for restoring elk. These results are supported by past sBidiskotter &

Wilson, 2014; Zajac et al., 2018)at found social trust has a significant positive effect
on risk perceptions, though those studies examined tolerance of wildlife species.
Improving social trust will be important for state wildlife agencies to garner support for
wildlife restoration efbrts through perceptions of costs and benefits, especially
considering that social trust can be lost quickly and is slow to ré@aiskotter &

Wilson, 2014; Rothbart & Park, 1986; Slovic et al., 19%8st research has shown a
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strong relationship between social trust and perceptions of risks and benefits when
stakeholders lack knowledge about a hazard (i.e., elk), though this relationship is less
important when stakeholders are knowledgeable about the {&egdist et al., 2000;
Siegrist & Cvetkovich, 2000Stakeholders rely on experts and their experience when
they lack knowledge about a hazard but are less reliant on experts as they gain knowledge
(Needham & Vaske, 2008; Siegrist et al., 200®erventions focused on building trust
through increased knowledge may be more beneficial among rural populations where
trust is typically lower, while interventions focused on increasing personal control may
be more beneficial for urban populations wehperceived control is typically lower
(Zajac et al., 2012)

In my model, personal control had a direct significant impact on attitudes toward
elk and significant indirect effect on support for restoring an elk population, though the
effect size was smallhe inclusionof both social trust and personal controhig model
was valuable since these constructs are viewed as counterparts due to individuals either
taking personal responsibility (personal control) or relying on others (social trust) to
manage risk§Clarke, 2009) Social trust and personal control only explained 20% of the
variability in perceived risk of an elk population suggesting that variables were omitted
that may explain more variability in perceived risk, such as affect or risk sensitivity.
Affect (anindvi dual 6s i nstinctual and emotive res|
(an individual 6s predisposition to rate ri
to significantly impact perceived rigkandon et al., 2020; Needham et al., 2017;
Sjoberg, 2000)The concept of risk sensitivity was developed in part due to other risk
theories and approaches (e.g., cultural theory of risk, social amplification of risk,
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psychometric paradigm) | imited ability to
of risks(Needham et al., 2017; Sjoberg, 20dayividuals are predisposed to rate most
hazards as being a moderate risk, so identifying specific hazards to manage can be
difficult and communication campaigns may not be able to successfully educate risk
sensitive huntergSjoberg, 2000; Vaske & Miller, 2019% uture research should examine
the i mpact of affect and risk sensitivity
an elk population, along with examining the effectiveness of interventions with the goal
of increasing knowledge among stakeholderd social trust.

Perceived benefits have been found to have a significant effect on support for
wildlife management in some studigchroeder et al., 201,8houghl focused on
perceived risks because benefits would be similar for all residents in northeast Minnesota
(e.g., wildlife viewing, hunting) though landowners may be disproportionately impacted
by threats from restoring an elk population in northeast Minnésaddan d o wner s é i n
northeast Minnesota believed that the most important considerations when restoring an
elk population was minimizing potential negative impacts, especially minimizing
negative impacts on existing wildlife populations, restoratioa native species, and
minimizing impacts to deer populations and deer hunting, while potential benefits were
less important to landowners (e.g., elk viewing opportunities, maximizing economic
opportunities through elkelated tourism and recreatid®mith et al., 2024)in
Michigan, threats to hunting and deer hunting culture had the greatest impact on the
perceived risk of diseag@riezenberg et al., 2014%imilarly, HanischKirkbride et al.
(2013)found that the public were more concerned about the impact of wildlife disease on
wildlife than to humans. Any potential threat to the deer population and deer hunting in
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Minnesota (e.g., wildlife disease, resource competition) would be concerning to

landowners given the cultural and economic importance of deer hunting.
Management Implications

There was abundant support among landowners to restol@, free-ranging elk
population in northeast Minnesota but continued efforts will be necessary to maintain
support if elk restoration occurs. Currently, landowaknsited experience with elk
means that their attitudes and risk perceptions toward elk are likely influenced by an
availability heuristic, a cognitive heuris
occurrences can be br ouhg potential sk ohanredeknt ar e us
(Siegrist & Arvai, 2020; Tversky & Kahneman, 1978w landowners have likely had
experience with elk, so social interactions or media reports serve as a heuristic that would
negatively or positively impact attitudes and risk perceptions, including media reports
about | andowner s 6 helkipadthweseMirmes@aand legislatiens wi t
placing restrictions on elk management (Minnesota Statutes 2023, section 97B.516).
Communicating with the public about the benefits of an elk population while encouraging
appropriate actions when necessary (@lgce fencing around hay bales) will help
landowners cope with potential risks without impacting their tolerance for the species

(Bruskotter & Wilson, 2014; Slagle et al., 2013)

78



Table 4-1. Estimate weights for landowners with1 d@cres within study area in northeast

Minnesota. Data weighted to reflect actual population proportions based on acres owned and

landowner populations across three study aféaske, 2008)

Population Returned Surveys Estimate Weights
N Q0 >40 | Total O40 >40 | O40 >40
acres acres| Surveys acres acres| acres acres
Landowners 9,284 5,119 4,165 2,550 1,197 1,353
Cloquet Valley| 3,205 1,838 1,367| 841 404 437 | 1.250 0.859
Fond du Lac | 3,271 1,808 1,463| 796 436 436 | 1.379 0.922
Nemadii 2,808 1,473 1,335 913 480 480 | 0.934 0.764
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Table 4-2. Reliability of constructs within model examinitendowner support for restoring an

elk population to northeaMinnesota.

M SD =3 SE
Likelihood of supporting restoration of wild, free-r angi n g 0 = 96 _
(Support for EIk Restoration) o ’ -
Si: To Minnesota in general 166 1.7 91 .01
S To the study areas in Minnesota 1.6 18 .98 .00
Ss: Within five miles of youmproperty 1.5 19 .95 .01
Ss: On your property 1.3 21 .87 .01
Supporting restoration of a wild, free-ranging elk population - _
: _ . : u = .95, =
within the study areas in Min
A1 Negative/Positive 1.4 17 96 .01
A.: Harmful/Beneficial 1.» 18 8 .01
Az Bad/Good 1.2 18 89 .01
Perceived personal control to limit impacts from elk - _
u = .89, =
(Personal Control)
Cy: Limit elk damage tagricultural and personal property 2.6 1.7 .88 .01
Cz: Limit elk damage to trees and forest vegetation 2. 1.6 .95 .01
Ca: Limit impact of elk to deer and other wildlife in the study areas 2.1° 14 a7 .02
C4: Influence elk managemedecisions in study areas 2.5 15 .64 .02
Trust in wildlife managers (Social Trust) u = .92, =
T Wildlife managers open and honest in the things they do and ¢ 0.5 1.2 .81 .01
T,: Wildlife managers can be trusted to maleeisions about elk d
0.4 1.1 .94 .01
management that are good for the resource
Ts: W|Id||f_e managers will make decisions about elk management 0.9 11 94 o1
way that is fair
Perceived threat from having elk in northeast Minnesota - _
) ) u = .93, =
(Perceived Risk)
R1: Own economic welbeing (agriculture, personal property) 22 16 .85 .01
R.: Own health/safety (vehicle collisions, etc.) 28 16 .76 .01
Ra: Economlc welbeing of individuals in the loca@lommunity o T 15 89 o1
(agriculture, personal property)
Ra: _H_ealth/safety of individuals in the local community (vehicle 3¢ 16 79 o1
collisions, etc.)
Rs: Other wildlife in area (disease, etc.) 3.C 1.6 .76 .01
Rs: Trees and forestegetation 36 16 .78 .01

U =

Cronbachos
Standard errof = Mean; SD = Standard deviation; all factor loadings significant at p<t@gdoint scale from3 (very

al p h a AVE= Average &/ anipnoesExplameesR e=| iSa inldiatrydi z e d

unlikely) to 3 (very likely) ® 7-point scale from3 to 3.¢ 7-point scale from 1 (no control) to 7 (complete contrd§-point scale
from -2 (strongly disagree) to 2 (strongly agréejpoint scale fromd (no threat) to 7 (extreme threat).
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Figure 4-1. Map of study area in northeast Minnesota where 4,500 landowners were surveyed.
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Figure 4-2. Hypothesized relationship between risk perceptions, social trust, perceived personal

control, attitudes toward elk, and support for restoring an elk population in northeast Minnesota.
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indirect effects. Analysis results were standardized and all effects were signiiisai@s)), except for the effect of personal control

on perceived riskp(= . 432).RMSEA= .054, CFl = .978, SRMR = .041. =1,139.861p < .001, df = 156
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CHAPTER 5: Conclusion
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My research helps understand the impact of social psychological factors on landowner
tolerance otlk and acceptability oélk management actions in northwest Minnesota, and
therole of psychological factors on support for restoring an elk population in northeast
Minnesota. The objectives of my research were to: (1) develop an approach for assessing
landowner tolerance for an elk population in northwest Minnesota, (2) examine
normative beliefs about acceptability of potential elk management actions across
hypothetical scenarios with increasing severity ofrelated damage, and (3) evaluate a
model of psychological factors thatpact landowners' support for restoring an elk
population in northeast Minnesota. | used data from two surveys to accomplish these
objectives: (1) a survey of 3,000 landowners within elk range or potential elk range in
northwest Minnesota, and (2) a sunay4,500 landowners within five miles of three

proposed elk restoration areas in northeast Minnesota.

Tolerance of Elk Populations

My research examined the relationship between tolerance andpsycioological
constructs, specifically attitudes and wildlife acceptance capacity (WAC), that few
studies have previously examin@tenner & Metcalf, 2020; Bruskotter et al., 2015)

The results of my research identified two main findings that are important for elk
management in Minnesota, including (1) most farming andfaeming landowners were
tolerant of elk in northwest Minnesota, though +iammers had significantly more

posiive attitudes toward elk and higher acceptance, and (2) attitudes toward wildlife and
WAC were strong measures of tolerandest landowners in northwest Minnesota were

tolerant of the elk population based on past behaviors and behavioral intentions. Past
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participation in stewardship and intolerant behaviors was limited, though more
landowners indicated their intention to participate in actions to support an elk population
in the future with a limited number indicating their intention to participate inrecto

oppose an elk population. Past participation in behaviors impacting elk was likely limited
due to the low elk population in northwest Minnesota (~150 elk) and infrequent
interaction with elk.

My proposed tolerance model with attitudes toward elk and WAC explained most
of the variance in tolerance (farmers: 67%,-femers: 59%). Similar tBruskotter et
al. (2015) I found that WAC andttitudes were simple, effective measures of tolerance.
Attitudes and WAC can be used to assess the impact of management strategies on
tolerance of a wildlife species over time without requiring-sgpiorted data about
behaviorghatmay be affected by social desirability bias and limited by small wildlife
population sizesMy findingssuggesthat attitudes had a greater impact on tolerance
than WAC, though past research suggests that managers would benefit from using
strategies timprove acceptability of wildlife as a means to improve tolerance since
attitudes are relatively stable over tiB¥enner & Metcalf, 2020; Heberlein, 2012)

Future research on tolerance of elk and other wildlife species would benefit from
understanding | andown e r isléehamardthatvinapact valdiife f o r
(i.e., stewardship or intolerant behaviged)owing managers to achieve behavior change
in the future. Wildlife managers should focus communication with landowners on the
benefits of wildlife species while identifying ways to minimize perceived costs to human
health and safety, economic wbking, and aéletic conditions. Education programs are
particularly important when the public may rely on availability heuristics due to limited
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interactions with a wildlife population (e.g., rare, endangered, or recently restored

wildlife species).

Elk Management Acceptability

My research examined relationsklpet ween | andowner so6 bel i e
acceptability of elk management actions in northwest Minnesota, agricultural production,
and elkrelated damagéresults of my research identified two main findings
(1) recreational hunting and food plots on public lands were the most acceptable
management actions, though acceptability of some management actions was significantly
different between farmers and ntarmers, and (2) etkelated damage hadnegligible
effecton acceptabilit of most management actions. Management actions designed to
mitigate elkrelated damage on agricultural producers (e.g., damage payments,
depredation permits) were significantly more acceptable to farmers thaamuars,
though actions requiring landoemnparticipation to address elklated damage
(e.g., consolidate forage, fence stored forage, private land food plots) were significantly
less acceptable to farmers than {fi@mmers.

Acceptability of most management actions declined with additionakédked
damage, except acceptability of damage payments and depredation permits increased as
elk-related damage increased. My findings are similar to past studies since wildlife
relateddamage had a significant effect on acceptability of management agdtiordos
et al., 2017; Sponarski et al., 2015; Zinn et al., 199®ugh similar td/aske et al.

(2013)effect size wasimited for most management actions. Tiegligibleimpact of

increasing elkelated damage may be explained by the relatively small elk population in
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northwest Minnesota (~150 elk) and minimal interactions with elk. Normative beliefs are
influenced by perceptions of damage from a wildlife species through personal or-second
hand experience, along with preferences for future population ch@lugger et al.,

2009) My results suggest that acceptability of management actions is based on moral
judgements about each action rather than cognitive evaluations of the utility of each
management action based on-edlated damage.

Normative beliefs can guide wildlife management policies and programs by
identifying publicly acceptable management policies and avoid potential conflict among
stakeholders, along with helping wildlife managers direct education efforts to improve
acceptabity of management actior{onker et al., 2009; Teel et al., 2002; Zinn et al.,
1998) Based on my findings, | recommend wildlife managers focus on managing elk
populations on public lands using recreational hunting and food plots while using
depredation permits and damage permits when necessary to reduce the impact of elk
related damage diarmers. This approach allows wildlife managers to use the most
acceptable management practices, while allowing managers to mitigate the impact of elk
related damage using actions that were significantly more acceptable to farmers. Building
trust with landowners will be important to increase acceptability of management actions
through positive interactions with pubbtakeholdersreceptiveness of managers to
public input, and effective management of elk populations, while ensuring the public
believes that the agency shares similar goals and values as ther(tSafie&

Cvetkovich, 1995; Rothbart & Park, 1986; Slovic et al., 1991; Sponarski et al., 2014;

Stern, 2008)
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Support for Restoring Elk

My research tested a modelwhere andowner s6 support for
in northeast Minnesota was a function of their attitudes toward elk, perceived risks from
elk, perceived control to mitigate potential risks, and trust in the state wildlife agency.
The model explained twthirds (66%)of the variance in support for restoring an elk
population, surpassing the 50% of variance that is typically explained by cognitive
variables (attitudes and/or norms) from the cognitive hierarchy when examining
intentions to support a wildlife management actidacobs et al., 2012; Vaske et al.,

2013) Perceived risks, personal control, and social trust explained 50% variance in
attitudes toward elk, although perceived risk exhibited a stronger relationship with
attitudes than social trust or perceived personal control. Perceptions of risk to economic
well-being, health and safety, and wildlife and vegetation were low in this study, though
the significant impact of risk perceptions on attitudes toward elk and indirectly on
support for restoring an elk population suggests that even low perceptiorksavhdag
stakeholders can potentially negatively impact support for restoring a wildlife species.
Additionally, social trust and personal control hasigmificanteffect on attitudes toward

elk and support for restoring an elk populatidhe inclusiorof both social trust and
personal control in my model was valuable since these constructs are viewed as
counterparts due to individuals either taking personal responsibility (personal control) or
relying on others (social trust) to manage rigkkarke, 2009)

Future research should examine the impact of affect and risk sensitivity on
| andownersdo perceptions of risk from resto

the effectiveness of interventions with the goal of increasing knowledge among
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stakeholders and social trust. My findings suggest that improving trust in a state wildlife
agency (e.g., MNDNR) can reduce perceived risk and improve landowners' attitudes
toward elk and increase support for restoring elk. Improving social trust withfb@riant

for state wildlife agencies to garner support for wildlife restoration efforts through
perceptions of costs and benefits, especially considering that social trust can be lost
quickly and is slow to regaifBruskotter & Wilson, 2014; Rothbart & Park, 1986; Slovic

et al., 1991)
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Appendi x A: 2016 survey of | &akdowners
population management in northwest Minnesota.

Landowner Attitudes toward Elk and Elk Population Management in
Northwest Minnesota

A cooperative study conducted by the University of Minnesota for the
Minnesota Department of Natural Resources

Your help on this study is greatly appreciated!

Please return your completed questionnaire in the enclosed envelope. The envelope is self-addressed and no
postage is required. Thanks!

Minnesota Cooperative Fish & Wildlife Research Unit,
1980 Folwell Ave., 200 Hodson Hall

Department of Fisheries, Wildlife, and Conservation Biology
University of Minnesota

St. Paul, MN 55108
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1. Please indicate how much of your property in northwest Minnesota is in cach of the following categories. (Please
circle one number for each row below)

Land Type I None Some Most Al

Private residence (house, lawns, associated buildings) 0 1 2 3

Haytields 0 1 2 3

Pasture 0 1 2 3

Row crops (corn, beans) 0 1 2 3

Small grains (wheat, oats) 0 1 2 3

Sunflowers or Canola 0 1 2 3

Woodlands (natural forest or tree plantings) 0 1 2 3

Brushland (including abandoned, overgrown fields) 0 1 2 3

Grassland or Pratrie (native or restored) 0 1 2 3

Wildlife food plots 0 1 2 3

Wetlands 0 1 2 3

Other (Please list: ) 0 1 2 3
2. Please mdicate if any of these land use activities presently take place on your property. (Select ‘ves’ or ‘no’ for each)

Activity Yes No '

Row crops (corn, beans) a a

Small grains (wheat, oats) ] Q

Sunflowers or Canola Q Q

Hay production ] ]

Livestock grazing Q ]

Residential use a d

Commerciallndustrial use Q ]

Hunting Q m)

Other recreation

(Please list: ) = =

3. What percent of your total houschold income is derived from farming? (Please check one)
None

1-25%

26-50%

51-75%

76-100%

oo0oo00o0o

4. Which best describes your property in northwest Minnesota? (Check all that apply)
Primary residence
Agricultural production
Rental property
Busiess property
Seasonal or recreational residence Wy If seasonal:
How many months of the year do you reside here?
MONTHS

Ooo0o00OO

Where is your full time residence? (Please check one)

O 7-county Twin Cities metro

O Metropolitan area outside the Twin Cities (ex. St. Cloud, Duluth)
U Rural area

O Outside Minnesota
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5. Do wild, free-roaming ek currently live on or within five miles of your property? (Please check one)
U Yes
O No
U Unsure

6. How often do you see elk or ek sign on your property, if at all? (Please check one)
U Daily
U Weekly
U Monthly
O A few times per year
O Never

7. Please mdicate if you have experienced any of these ncidents due to elk in the last year and how much damage did
you experience. (Please circle one number for each row below)

Incident | None Negligible Minor Moderate Severe
Vehicle collision 0 1 2 3 4
Forest damage 0 1 2 3 4
Damage to gardens 0 1 2 3 4
Damage to fences 0 1 7 3 4
Row crop damage/depredation 0 1 2 3 4
Small grain damage/depredation 0 1 2 3 4
Sunflower or Canola damage/depredation 0 1 2 3 4
Stored forage depredation 0 1 2 3 4
Contflict with livestock 0 1 2 3 4

8. Please mdicate if you have ever experienced any of these mcidents due to elk and how much damage did you
experience. (Please circle one number for eachrow below)

Incident | None Negligible Mmor Moderate Severe
Vehicle collision 0
Forest damage

Damage to gardens

Damage to fences

Row crop damage/depredation

Small grain damage/depredation
Sunflower or Canola damage/depredation
Stored forage depredation

Conflict with livestock

w
S

QS OIS © & O [
B e T S S
[ SV NS R SO RN NS R NS T SR SIS B S
W W W wWwww
B O N

9. Overall, how would you describe your feelings about ek in northwest Minnesota? (Please circle one number below)

Very Moderately Slightly et Slightly ~ Moderately Very
Unfavorable Unfavorable Unfavorable Favorable  Favorable  Favorable

1 2 3 4 5 6 7

10. How important or unimportant are decisions regarding elk management in northwest Minnesota to you personally?
(Please circle one number below)

Very Moderately Slightly Neither Slightly ~ Moderately Very
Unimportant Unimportant Unimportant Important ~ Important  Important

1 2 3 4 5 6 7
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11. In general, do you support or oppose wild, free-roaming ek living in northwest Minnesota? (Please circle one number
below)

Strongly Moderately Slightly Slightly Moderately  Strongly
Neutral
Oppose Oppose Oppose Support Support Support

1 2 3 4 5 6 7

12. In general, do you support or oppose wild, free-roaming elk living within five miles of your property? (Please circle
one number below)

Strongly Moderately Slightly Slightly Moderately  Strongly
Neutral
Oppose Oppose Oppose Support Support Support
1 2 3 4 5 6 7

13. In general, do you support or oppose wild, free-roaming el living on your property? (Please circle one number
below)

Strongly Moderately Slightly Nt Slightly Moderately ~ Strongly
Oppose Oppose Oppose Support Support Support

1 2 3 4 5 6 7

14. When people and ¢k live in the same area, conflict may occur. The following are some actions wildlife managers can
take when elk use areas where people live.

Option A. Do nothing. Take no management action.

Option B. Storing forage in locations near building sites and stacking bales in patterns to reduce occasional damage.

Option C. Temporary or permanent fences or panels around stored forage, provided at low or no cost by state
agencies.

Option D. Non-lethal hazing.

Option E. Recreational hunting.

Option F. Food plots on public land.

Option G. Food plots on private land.

Option H. Damage payments from the Department of Agriculture to landowners that experience crop depredation and
fence damage by elk.

Option 1. Ek depredation shooting permits to agricultural producers.

A. How unacceptable or acceptable are each of the following options if elk are sighted, heard bugling, or leave hoof
prints on a landowner’s property? (Please circle one number for each row below)

Very M oderately Slightly Shghtly M oderately Very
Unacceptable Unacceptable Unacceptable Neutral Acceptable Acceptable Acceptable
Option A (Do nothing) 1 2 3 4 5 6 7
Option B (Consolidate forage) 1 2 3 4 5 6 7
Option C (Fence stored forage) 1 2 3 4 5 6 7
Option D (Non-lethal hazing) 1 2 3 4 5 6 7
Option E (Recreational hunting) 1 2 3 4 5 6 7
Option F (Public land food plots) 1 2 3 4 5 6 7
Option G (Private land food plots) 1 2 3 4 5 6 7
Option H (Damage payments) 1 2 3 4 5 6 7
Option I (Depredation permits) 1 2 3 4 5 6 7
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Question 14 (cont.)

B. How unacceptable or acceptable are cach of the following options if elk eat or damage hay/crops or disturb
livestock on a landowner’s property? (Please circle one number for each row below)

Very M oderately Slightly Shghtly M oderately Very
Unacceptable Unacceptable Unacceptable Neutral Acceptable Acceptable  Acceptable
Option A (Do nothing) 1 7 3 4 5 6 7

Option B (Consolidate forage) 1
Option C (Fence stored forage) 1
Option D (Non-lethal hazing) 1
Option E (Recreational hunting) 1
Option F (Public land food plots) 1
Option G (Private land food plots) 1
Option H (Damage payments) 1
Option I (Depredation permits) 1

SN SIS B S SIS SR )
W W W Ww W Www w
B O N N
L b hh b L b hh
(o) Wie N« e Wi o Siie )\ e (i)}
~1 ~) = = ) A )

C. How unacceptable or acceptable are cach of the following options if elk damage fences or other items on a

landowner’s property? (Please circle one number foreach row below)

Very M oderately glightly Shghtly M oderately Very
Unacceptable Unacceptable Unacceptable Neutral Acceptable Acceptable Acceptable

Option A (Do nothing) 1 2 3 4 3 6 7
Option B (Consolidate forage)
Option C (Fence stored forage)
Option D (Non-lethal hazing)
Option E (Recreational hunting)
Option F (Public land food plots)
Option G (Private land food plots)
Option H (Damage payments)
Option I (Depredation permits)

1
1
1
1
1
1
1
1

(ST S IR SS RS B NS T NS TR ST S |
W W W w W wWw w
. T -~ N
L L b b G b b
(o) Wie N e Sile )l o) Wille W= Wi o)}
=1 ) ) ) e ) s )

D. How unacceptable or acceptable are each of the following options if elk cause risk of njury or death to human life
(e.g., elk-vehicle collisions)? (Please circle one number for each row below)

Very M oderately Slightly Slightly M oderately Very
Unacceptable Unacceptable Unacceptable Neutral Acceptable  Acceptable  Acceptable
Option A (Do nothing) 1 2 3 4 5 6 7

Option B (Consolidate forage) 1
Option C (Fence stored forage) 1
Option D (Non-lethal hazing) 1
Option E (Recreational hunting) 1
Option F (Public land food plots) 1
Option G (Private land food plots) 1
Option H (Damage payments) 1
Option I (Depredation permits) 1
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15. In thinking about your property and the surrounding area, would you say the ek population is, (Please circle one
number below)

Much Moderately Slightly About Slightly Moderately Much
too low too low too low Right too high too high too high
1 2 3 4 5 6 7
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16. In thinking about northwest Minnesota overall, would you say the elk population is, (Please circle one number below)

Much Moderately Slightly About Slightly Moderately Much
too low too low too low Right too high too high too high
1 2 3 4 5 6 7

17. In thinking about the elk herd in northwest Minnesota, at what level would you most prefer the ek population be
managed over the next 10 years? (Please circle one number below)

Rt Decrease Decrease o Increase Increase Increase
Elk Population ~ Population Cha Population ~ Population ~ Population
50% 25% nee 25% 50% 100%
1 2 3 4 5 6 7

18. The current elk population in northwest Minnesota is approximately 130 animals. How unacceptable or acceptable are
the following changes to the elk population in northwest Minnesota over the next 10 years? (Please circle one number
for each row below)

Very Moderately Slightly Shghtly Moderately Very
Unacceptable Unacceptable Unacceptable Neutral Acceptable Acceptable Acceptable
Increase by 130 elk (100%) 1 2 3 4 5 6 7
Increase by 65 elk (50%) 1 2 3 4 5 6 7
Increase by 35 elk (about 25%) 1 2 3 4 5 6 g
No change in elk numbers 1 P 3 4 5 6 7
Decrease by 35 ek (about 25%) 1 2 3 4 5 6 7
Decrease by 65 elk (50%) 1 2 3 4 5 6 7
Elimmate elk 1 2 3 4 5 6 7

19. Please use a scale of 0 to 10, where zero means you have no knowledge of the topic and 10 means knowing
everything you could possibly know about this topic. Using this scale,how much do you think you know about elk
and elk management in Minnesota? (Please circle one number below)

No knowledge Know everything
0 1 2 3 4 5 6 7 8 9 10

20. Using a scale of 0 to 10, with zero being no information and 10 being all available mnformation, how much knowledge
do you think you needto achieve a comfortable understanding of ek and elk management in Minnesota? (Please
circle one number below)

No information All information

0 1 2 3 4 5 6 7 8 9 10

21. Would you say supporting a wild free-ranging elk population in northwest Minnesota is Bad or Good thing to do?
(Please circle one number below)

Very Quite  Slightly Slightly  Quite Very
Bad Bad Bad Neither Good Good Good
1 2 3 4 5 6 7

22. At what level would you say that most people who are mportant to you think that you should or should not support an
clk population in northwest Minnesota? (Please circle one number below)

Very much  Moderately Slightly Slightly Moderately  Very much
should not  should not  should not Neither should should should
1 2 3 4 5 6 7
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23. How unlikely or likely do you think the following outcomes are from having an ek population in northwest
Minnesota...? (Please circle one number for each row below)

Very Quite Slightly Shightly ~ Quite Very
Unlikely ~ Unlikely Unlkely Unsure Likely Likely Likely

Will lead to a decrease in deer numbers. 1 2 3 4 5 6 7
Result in damage to fences and private i 5 5 i 5 & %
property.
Result m damage to crops and livestock 1 o : i . . -
forage.
Provide hunting opportunities for elk. 1 2 3 4 5 6 7
Increase tourism in areas where there i 5 5 i - ; -
are elk.
Contlict between elk and cattle and/or
deer (including disease concerns). 1 2 3 4 3 6 ?
Provide viewing opportunitics for elk. 1 2 3 4 5 6 7
Provide a unique wildlife species that is

. 1 2 3 4 8 6 7
native to the area.
Increase conflict among people in the | - 5 4 - . 7
area about elk.
People in the area will be angry and
upset with the Minnesota DNR. . - . e 4 4 7

24. How bad or good do you think the following outcomes are from having an elk population in northwest Minnesota...?
(Please circle one number for each row below)

Very Quite  Slightly Slightly  Quite Very
Bad Bad Bad Neutral Good  Good Good
Decrease deer numbers. 1 2 3 4 5 6 7
Damage to fences and private property. 1 ) 3 4 5 6 i
Damage to crops and livestock forage. 1 2 3 4 5 6 7
Hunting opportunities for elk. 1 2 3 4 5 6 7
Increased tourism in areas where there e 5 : i : - .
are elk.
Contlict between elk and cattle and/or
deer (including disease concerns). 1 & 8 4 ? 6 7
Viewing opportunities for elk. 1 2 3 4 5 6 7
Having a unique wildlife species that is
. 1 2 3 4 5 6 7
native to the area.
Increased conflict among people in the i 5 3 4 . . 7
area about elk.
People being angry and upset with the
Minnesota DNR. ! 2 3 4 3 6 !
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25. We would like to know more about how other people and groups would feel about you supporting an elk population
in northwest Minnesota. How UNLIKELY or LIKELY is it that the people/groups listed below think you SHOULD

support an elk population in northwest Minnesota (Please circle one number for each row below)

Very Quite S-]ightly Shghtly  Quite Very

Unlikely  Unlikely Unlkely Unsure Likely Likely  Likely
Most of my family and friends 1 2 3 4 5 6 7
Most hunters I know 1 2 3 4 5 6 7
Most local hunting organizations 1 2 3 4 5 6 7
Most county government officials 1 2 3 4 5 6 7
Most local landowners 1 2 3 4 5 6 7
Minnesota DNR 1 2 3 4 5 6 7
Most local farmers and ranchers 1 2 3 4 5 6 7
Most local residents 1 2 3 4 5 6 7
Most of my neighbors 1 2 3 4 5 6 7
Minnesota Deer Hunters Association 1 2 3 4 5 6 7
Rocky Mountain Elk Foundation 1 2 3 4 5 6 7
Agricultural groups 1 2 3 4 5 6 7

26.

Next we would like to know how likely you are to do what those people and groups would want you to do regarding
an elk population in northwest Minnesota. How UNLIKELY or LIKELY are you to do what the following
people/groups want you to do concerning supporting an ek population in northwest Minnesota (Please circle one

number for each row below)

Concerning elk, I want to do what... Very Quite Slightly Slghtly —Quite  Very
Unlikely Unlikely Unlkely Unsure Likely Likely Likely
Most of my family and friends want. 1 2 3 4 5 6 7
Most hunters I know want. 1 ol 3 4 5 6 7
Most local hunting organizations want. 1 2 3 4 5 6 7
Most county government officials want. 1 2 3 4 5 6 7
Most local landowners want. 1 9 3 4 5 6 7
The Minnesota DNR wants. 1 ol 3 4 5 6 7
Most local farmers and ranchers want. 1 2 3 4 5 6 7
Most local residents want. 1 2 3 4 5 6 7
Most of my neighbors want. 1 2 3 4 5 6 7
Minnesota Deer Hunters Association
. 1 2 8 4 5 6 7
Rocky Mountain Elk Foundation wants. 1 2 3 4 5 6 7
Agricultural groups want. 1 2 3 4 5 6 7
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27. Below are a number of actions you could take to support or oppose an elk population in Minnesota. Please indicate
how likely or unlikely you areto... (Please circle one number for each row below)

Very
Unlikely

Make a public or private statement in support of
mereasing elk populations (e.g.,social media, letter, 1
conversation).

Make a public or private statement in opposition to
mereasing elk populations (e.g.,social media, letter, 1
conversation).

Contribute to an organization that supports
mereasing elk populations.

Contribute to an organization that opposes
mcreasing elk populations.

Contact an elected representative in support of
mereasing elk populations.

Contact an elected representative in opposition to
mereasing elk populations.

Shoot an elk if you saw one. 1
Disrupt elk behavior (non-lethal hazing such as loud
noises).

Change how you stored forage. 1

Manage habitat to support increasing ek
populations.

28. Have you engaged in any of the following activities in support or opposition to increasing clk populations in
Minnesota i the past 12 months? (Check all that apply)

Q

00 000000000 O

Made a public or private statement in support of ncreasing elk populations (such as: social media, letter,
conversation).

Made a public or private statement in opposition to increasing elk populations (such as: social media, letter,
conversation).

Donated to an organization in support of increasing clk populations.

Donated to an organization in opposition to increasing elk populations.

Contacted an elected representative in support of ncreasing elk populations.

Contacted an elected representative in opposition to increasing elk populations.

Contacted an agricultural group like the Farm Bureau or Cattleman’s Association

Disrupted elk behavior (non-lethal hazing such as loud noises).

Changed how you stored forage.

Managed habitat to support increasing elk populations.

Other activities in support of increasing ek populations (Please list: )

Other activities in opposition to ncreasing ek populations (Please list: )
Did not do any of these in the past 12 months.
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29. Please tell us how much you disagree or agree with the following statements about the control of wildlife. (Please
circle one number for each row below)

Strongly ~ Somewhat Slightly Slightly ~ Somewhat  Strongly
Disagree Disagree Disagree Neither  Agree Agree Agree

Wildlife populations should be managed by
e 1 2 3 4 5 6 7
Wildlife control is acceptable if there is
evidence that wildlife damage is the cause 1 2 3 4 5 6 7
of economic loss.

It is acceptable to remove wildlife that

damage fences or other private property. 1 2 3 4 > 6 7
It is acceptable to use hunting as a tool to 1 2 3 g 5 . .
control wildlife thatdamage crops.
It is acceptable to hunt elk for recreation. 1 2 3 4 5 6 7
It is beneficial to manage your property for . ) . . 5 v -
elk habitat and food sources.
It is beneficial to provide supplemental feed

T 1 2 3 4 5 6 7

to elk.

30. Ifthe elk population increases in northwest Minnesota, how likely or unlikely would you be to make a special trip to

view elk? (Please circle one number below)

Very Quite Slightly it Slightly Quite Very
Unlikely Unlikely Unlikely Likely Likely Likely
1 2 3 4 5 6 7

31. Have you hunted elk or applied for an elk license in Minnesota or elsewhere in North America? (Check all that apply)

U I have hunted elk in Minnesota.

U I have applied for a Minnesota elk license but have not been drawn.
U I plan to apply for a Minnesota el license in the future.

U I do not plan to apply for a Minnesota elk license in the future.

O I have hunted el elsewhere in North America.

I have not hunted ¢k elsewhere in North America.

O

32. Ifthere were elk on or within five miles of your property how likely or unlikely would you be to...? (Circle one
number for each activity)

Land can’t
Very Quite Slightly Slightly Quite Very be hunted
Unlikely ~ Unlikely  Unlikely  Unsure  Likely Likely Likely safely

Hunt or allow other members of your
mmediate family to hunt elk on your 1 2 3 4 5 6 7 9
land if it could be hunted safely.

Allow people other than members of
your immediate family to hunt elk on 1 2 3 4 5 6 7 9
your land if it could be hunted safely.

Lease your land for elk huntng if it

could be hunted safely. . 2 ? ¢ 2 6 L -
Allow people other than members of

your immediate family to view elk on 1 2 3 4 5 6 7

your land.
Charge people to view ek on your land. 1 2 3 4 5 6 7
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33. Please indicate how much you approve or disapprove of the following. (Please circle one number for each row below)

Strongly ~ Moderately Slightly Slightly =~ Moderately — Strongly
Disapprove Disapprove Disapprove Neutral Approve Approve  Approve
Legal, regulated hunting in general 1 2 3 4 5 6 5
Elk hunting in general 1 2 3 4 5 6 7
Elk huntng within five miles of
1 2. 3 4 5 6 7
your property
Elk hunting on your property 1 2 3 4 5 6 7

34. Please let us know how you feel about the Minesota Department of Natural Resources (MNDNR). (Please circle one
number for each row below)

Neither
Strongly Agree nor Strongly
Disagree Disagree Disagree  Agree  Agree
The MNDNR does a good job of managng ek in Mnnesota. 1 2 3 4 5
When deciding about elk management in Minnesota, the 5 . 4 5
MNDNR will be open and honest in the things theydo and say.
The MNDNR can be trusted to make decisions about elk
1 2 3 4 )
management that are good for the resource.
The MNDNR will make decisions about elk managementin a
. . 1 2 3 4 i}
way that is fair.
The MNDNR has managers and biologists who are well-
; i 1 2 3 4 5
trained for their jobs.
DEER HUNTING

35. Please check the boxes below if you hunted deer n Minnesota during the 2013, 2014 or 2015 Mmnesota deer season?
(Please check all that apply)
Q 2013 | 02014 | 032015

Q I hunt deer but did not hunt any of these years
Q I do nothunt deeratall > Skip to Question 37

36. How much of your deer hunting did you do on each of the following types of land during your most recent deer
hunting scason? (Please circle one number for each row below)

| None Some  Most All
Private land that I own 0 1 2 3
Private land that I lease for hunting 0 1 2 3
Private land that I do not own or lease 0 1 2 3
Public Jand 0 1 2 3

37. In thinking about your property and the surrounding area, would you say the deer population is, (Check one)
O Much too Low O Too Low Q About Right O Too High O Much too High
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