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Abstract: Policies designed to retain, recruit, and reactivate hunters have been developed to stimulate
a range of motivations, although knowledge of which hunter types are more driven by various moti-
vations remains deficient. To help fill this gap, we use survey responses from two types of migratory
bird hunters in North Carolina as a case study to better understand hunter attitudes towards and
motivational drivers of support for/opposition against the Sunday hunting of migratory birds. The
results indicate that support for the legalization of Sunday migratory waterfowl hunting was driven
by the importance of including as many weekends as possible each season, beliefs about increasing
youth participation, and the potential for economic benefits, whereas opposition was driven by the
importance of providing time for waterfowl to rest from hunting pressure. Opposition to the legaliza-
tion of Sunday webless migratory bird hunting was driven by the belief that legalization may harm
webless migratory bird populations. These findings provide agencies with an understanding of the
differences in migratory waterfowl and webless migratory bird hunters’ motivations and encourage
the inclusion of both social and ecological motivations when designing recruitment, retention, and
reactivation policies.

Keywords: game birds; hunting policy; HRR; R3; Sunday hunting legalization

1. Introduction

As one of the earliest interactions between early Homo species and the environment [1],
hunting can be described as a social–ecological system (SES) [2]. Social–ecological systems
reflect the intertwining of institutions, knowledge, and ethics that mediate the human use
of natural resources (i.e., social systems) and natural biological and biophysical processes
(i.e., ecological systems) [3]. In the case of modern recreational hunting, the social system
includes the hunters, their behaviors and decisions, the formal and informal institutions
that regulate hunting activities, and the interactions between such stakeholders [2,4]. The
ecological system is composed of the hunted species, the components of the ecosystems
where they live, and the ecological processes and interactions that occur between the hunted
species and their ecosystems’ components [2]. Social and ecological systems overlap, such
that forces influencing one system will inherently affect the other.

Within this SES framework, hunting policies are an external force intentionally de-
signed to influence both social and ecological systems and their interactions. For example,
across the globe, hunting policies such as hunting seasons and bag limits are designed
to limit hunting activity and reduce pressures on the hunted species when policies are
tightened (e.g., shifting greater sage-grouse (Centrocercus urophasianus) hunting seasons to
later in the year in Nevada [5]). Conversely, hunting policies can be employed to increase
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hunting activities and better control species populations when relaxed (e.g., promoting
zone-based management based on motivational factors for red deer (Cervus elaphus) har-
vesting in Norway [6], permitting the taking of lesser snow geese (Chen caerulescens) outside
of the regular hunting season in parts of Canada and the U.S. [7]). Similarly, policies to
recruit, retain, and reactivate hunters have been implemented by wildlife agencies in North
America and Europe in an effort to slow or reverse decades-long declines in hunting partic-
ipation [6,8–10]. Declining numbers of active hunters may cause significant ecological and
socioeconomic ramifications, including reduced funding for conservation, damage to crops,
potential disease outbreaks, and disrupted wildlife management implementation [8,11,12].
As such, the development of recruitment, retention, and reactivation policies has been a
top priority for wildlife agencies. These policies have been designed to stimulate a range of
hunter motivations rooted in both the ecological and social systems. For example, many
recruitment, retention, and reactivation initiatives target motivations within the ecolog-
ical system by focusing on the experience of hunting the desired species, both in terms
of increasing hunting opportunities [13–15] and hunt quality [13,16,17]. Other policies
attend to how hunters value aspects of their broader hunting experience, which includes
social components [4,18–21]. For instance, many recruitment initiatives aim to diversify
hunting in terms of race, age, and gender in an attempt to reduce cultural barriers for
hunters [22,23].

Sunday hunting bans are an example of policies with substantial recruitment, retention,
and reactivation implications in that they restrict hunting availability, which has made them
a focus of recent debate [24]. Eleven east coast U.S. states currently have either Sunday
hunting bans or restrictions (e.g., only permitted on private lands or in select counties) [25].
North Carolina is one such state, although it has been slowly transitioning to less restrictive
policies. In 2015, the Outdoor Heritage Act removed the prohibition of firearms hunting on
Sundays. Then, the 2017 Outdoor Heritage Enhanced Act provided more opportunities for
Sunday hunting, including allowing hunting within 500 yards of a residence on private
land and granting public landowners the authority to implement new Sunday hunting
options on the public lands they manage [26].

However, in addition to other restrictions (e.g., prohibiting deer hunting with the use
of dogs or hunting within 500 yards of a place of worship), the prohibition of hunting
migratory birds on Sunday remains in North Carolina per the North Carolina Wildlife
Resources Commission (NCWRC). The NCWRC has mandated third-party research to
document general support for/opposition against the Sunday hunting of migratory game
birds in North Carolina [27]. Sunday hunting legalization has been lauded for its influences
on both social and ecological systems. Proponents of Sunday hunting legalization in
areas where it is prohibited often cite the ability to increase hunting opportunities, expand
hunting traditions, and generate millions of dollars in economic activity [25,27–29], all of
which influence local hunting participation to some degree.

Currently, waterfowl season dates in North Carolina typically run intermittently
from October through January, although Canada goose (Branta canadensis) season opens
in September [30]. Duck seasons are now recently established within two duck hunting
zones (coastal and inland) with slightly different dates but identical bag limits [30]. Web-
less migratory game bird seasons generally run intermittently from September through
December with bag limits of 15 (with American woodcock (Scolopax minor) and common
snipe (Gallinago gallinago) exceptions) [30]. Yet, migratory bird hunting remains prohibited
on Sundays. However, there is still debate among hunters and the NCWRC continues
to explore public opinion via public surveys and forums [24], making the NCWRC’s in-
vestigation into Sunday hunting legalization a helpful case study in the use of hunters’
social–ecological motivations to develop recruitment, retention, and reactivation policies.

Previous studies have stressed the importance of understanding the heterogeneity
of hunters’ preferences and how such preferences dictate the success of recruitment, re-
tention, and reactivation policies [6,18–20,31]. Additionally, research has demonstrated
that understanding the full spectrum of hunting motivations across types of hunters can
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help managers improve recruitment, retention, and reactivation success [23,32]. Although
there is recognition that heterogeneity among hunters means that a variety of such policies
are likely required to maximize hunting engagement [31,33], there is little research on
the specifics of which hunter types are more driven by various motivations. Expanding
research that elucidates motivations by hunter type will aid managers in improving their
recruitment, retention, and reactivation policies and increasing hunter satisfaction [16,32].

This research seeks to contribute to the exploration of hunter motivations by using
survey responses from migratory bird hunters in North Carolina as a case study to better
understand disparate attitudes towards and motivational drivers of support for/opposition
against the Sunday hunting of migratory birds. Our objective was to determine if migratory
waterfowl (e.g., duck, coot, goose, brant, and swan) hunters and webless migratory bird
(e.g., dove, rail, gallinule, moorhen, woodcock, and snipe) hunters [34] exhibit differing
motivations in support of/opposition to Sunday hunting legalization. We use our results
to compare and contrast motivations across different types of hunters, and we offer how
our findings can be considered when developing more tailored and effective recruitment,
retention, and reactivation policies in the future.

2. Methods
2.1. Survey Design and Implementation

The NCWRC and Responsive Management, Inc. jointly designed and tested [35]
the survey questions. These questions highlighted respondents’ hunting behaviors and
preferences, their attitudes towards motivations and justifications for and against Sunday
hunting, and their support/opposition towards Sunday hunting. The NCWRC was respon-
sible for the generation of a random sample of resident North Carolina Federal Harvest
Information Program (HIP)-certified migratory bird hunters. Responsive Management,
Inc. staff then contacted potential respondents via phone between December 2017 and
January 2018. Staff utilized a five-callback design [36], which maintains representativeness
by avoiding bias towards respondents who are easier to contact. The NCWRC followed
North Carolina State University human subjects research standards to protect the subjects
involved in this study.

2.2. Data Analysis

Because of our interest in the factors driving support and opposition towards Sunday
hunting among migratory waterfowl hunters and webless migratory bird hunters, we
employed logistic regression analysis [37]. The dependent variables of our two models
were support/opposition towards the Sunday hunting of (1) migratory waterfowl and
(2) webless migratory birds, respectively (assuming the same total number of hunting days,
in both cases). These binary variables (1 for “support”, 0 for “oppose”) were created by
consolidating responses from a five-point Likert scale (1—strongly oppose to 5—strongly
support) [17], where respondents either strongly or somewhat supported/opposed Sunday
hunting of migratory waterfowl and webless migratory birds. Respondents who indi-
cated “Neither support nor oppose” or “I don’t know” were not included in the logistic
regression analysis. These logit models were estimated using the ‘logit’ command in the
Stata 17/BE statistical software package (https://www.stata.com/manuals/u5.pdf (ac-
cessed on 17 March 2022)), and the significance of results was reported at the 5% level [17].
Because we included up to 24 covariates in our initial models to explain variation in support
(Appendix A Table A1), we used the corrected Akaike Information Criterion (AICc) to find
the most parsimonious models [37].

3. Results

We obtained 428 valid responses for the migratory waterfowl hunter model and
475 valid responses for the webless migratory bird hunter model. Most respondents were
male (>96% in both models), the average age of migratory waterfowl hunters was ap-
proximately 41 years old, and the average age of webless migratory bird hunters was
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approximately 45 years old (Appendix A Table A2). Respondents’ annual, pre-tax income
was similar in both models, where we found a relatively even distribution of respondents
earning from USD 20,000 per year to USD 99,999 per year. Approximately 25% of respon-
dents earned USD 120,000 or more (S2). Approximately 25% of respondents had a high
school diploma or equivalent in both models. However, approximately 41% of migra-
tory waterfowl hunters had a bachelor’s degree or higher, whereas approximately 34% of
webless migratory bird hunters had a bachelor’s degree or higher (Appendix A Table A2).

Between 2016 and 2017, migratory waterfowl hunters and webless migratory bird
hunters hunted an average of 7.75 (SD = 9.27) and 5.45 (SD = 8.41) days, respectively
(as compared to an average of 14.59 days for North Carolina deer hunters from 2016 to
2017 [38]). In total, approximately 38% of respondents supported the legalization of Sunday
hunting of migratory waterfowl, while 16% opposed and 47% answered “neither” or “I
don’t know”. Similarly, approximately 42% of respondents supported the legalization
of Sunday hunting of webless migratory birds, with 19% opposing and 40% answering
“neither” or “I don’t know”.

Among migratory waterfowl hunters, it was most important that the season ends
as late as possible (M = 3.96, SD = 1.19) and that the season includes as many weekends
as possible (M = 3.80, SD = 1.30). On average, the only attribute respondents considered
unimportant was having multiple splits in the season (M = 2.60, SD = 1.31) (Appendix A
Table A3). On average, webless migratory bird hunters felt that having access to hunting
areas was most important (M = 4.09, SD = 1.10), followed by ensuring the season includes as
many weekends as possible (M = 3.80, SD = 1.31). The only attribute deemed unimportant
was having the seasons start as early as possible (M = 2.69, SD = 1.41) (Appendix A
Table A3). Comparisons between respondents in the two models were limited to questions
that were asked identically to both groups. We did not detect any significant differences
in how migratory waterfowl or webless migratory bird hunters viewed the importance of
such attributes (Appendix A Table A3).

Respondents in both models tended to have similar attitudes towards Sunday hunting.
On average, respondents most strongly disagreed that Sunday hunting should be banned
because it may harm bird populations (migratory waterfowl hunters: M = 1.92, SD = 1.38;
webless migratory bird hunters: M = 1.91, SD = 1.27), as well as because it provides a day
for non-hunter recreationists to enjoy the outdoors without hunters (migratory waterfowl
hunters: M = 2.31, SD = 1.65; webless migratory bird hunters: M = 2.56, SD = 1.68) and
that migratory birds need a day of rest (migratory waterfowl hunters: M = 2.44, SD = 1.57;
webless migratory bird hunters: M = 2.45, SD = 1.56) (Appendix A Table A3). Conversely,
respondents generally agreed that allowing Sunday hunting would increase youth hunting
participation (migratory waterfowl hunters: M = 4.02, SD = 1.39; webless migratory bird
hunters: M = 3.82, SD = 1.46), provide economic benefits (migratory waterfowl hunters:
M = 3.71, SD = 1.50; webless migratory bird hunters: M = 3.65, SD = 1.45), and increase
opportunities for hunters who work (migratory waterfowl hunters: M = 3.95, SD = 1.57;
webless migratory bird hunters: M = 3.85, SD = 1.58). Most strongly, respondents agreed
that choosing to hunt on Sunday should be a personal rather than governmental decision
(migratory waterfowl hunters: M = 4.01, SD = 1.50; webless migratory bird hunters:
M = 4.05, SD = 1.47) (Appendix A Table A3). Comparisons between respondents in the
two models indicate that migratory waterfowl hunters were significantly more likely than
webless migratory bird hunters to disagree that Sunday hunting should be banned because
it provides a day that non-hunting recreationists can enjoy the outdoors without hunters
(t(452) = 2.25, p = 0.05). There were no other significant differences between hunter groups
with regard to attitudes towards Sunday hunting.

For exploring drivers of support for/opposition against Sunday hunting, the reported
migratory waterfowl hunter logit model and webless migratory bird hunter logit model
(S4) were the most parsimonious models according to the corrected Akaike Information
Criterion. We tested for correlations across all potential variables for the two models, and
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all correlation coefficients were less than 0.70, confirming that there was not a strong linear
relationship between potential covariates.

The importance of a waterfowl season with as many weekends as possible, the belief
that Sunday hunting would increase youth hunting participation, and the belief that Sunday
hunting would provide economic benefits were all positive and significant motivational
drivers of support at the 5% level for migratory waterfowl hunters. Conversely, the impor-
tance of allowing waterfowl time to rest from hunting pressure was negatively significant
at the 5% level. The milage traveled by respondents to hunt and their level of education
were not significant predictors of support for Sunday hunting (Appendix A Table A4).

Within the webless migratory bird hunter model, the belief that Sunday hunting should
be banned because of possible harm to bird populations was a negative and significant
motivational driver of support at the 5% level, indicating that the more respondents agreed
that Sunday hunting could be harmful to bird populations, the less they supported Sunday
hunting. The importance of including as many as days as possible in the season, the
importance of having a full, uninterrupted day of hunting, the belief that Sunday hunting
would increase youth hunting participation, and respondents’ level of income were not
significant motivational drivers of support at the 5% level (Appendix A Table A4).

4. Discussion

Our results provide evidence that motivations are unique among different hunter
types and that management and policy decisions favored by some types may discount the
interests of others [6,18–20,31]. Specifically, our results illustrate that migratory waterfowl
hunters and webless migratory bird hunters seek different experiences and are motivated
by different drivers. Similar findings have been reported within disparate typologies
of American deer (Odocoileus spp.) hunters [21] and Norwegian red deer hunters [6].
As such, our findings can be used to contribute to current conversations regarding the
roles of recruitment, retention, and reactivation initiatives aimed at increasing hunting
opportunities, versus those seeking to improve the quality of the hunt [13,16,17]. Both
of these types of recruitment, retention, and reactivation strategies operate under the
assumption that hunters are strongly driven by different, and often competing [13,39],
hunting-related motivations.

For instance, similar to Schummer et al. [13], we observed that migratory waterfowl
hunters assigned a high degree of importance to the influence of hunt quality factors
(e.g., late seasons and resting periods for waterfowl) on their hunting experience, and the
importance of time for waterfowl to rest from hunting pressures was a negative and signifi-
cant driver of support for Sunday hunting. The quantity of hunting opportunities was also
consistently valued by waterfowl hunters [13], namely the importance of including as many
weekends as possible in the season. Webless migratory bird hunters were inconsistent re-
garding hunting-related motivations. Aligning with previous research that some typologies
of grouse hunters [19] and turkey hunters [20] are highly motivated by more hunting days
and greater bag limits, we found webless migratory bird hunters valued quantity-based
factors (e.g., access to hunting areas, as many weekends as possible, uninterrupted days
of hunting). However, these latter two factors were not significant drivers of support for
Sunday hunting. Instead, opposition to Sunday hunting was driven by the belief that
legalization may harm bird populations, a quality-based motivation. Understanding these
differences in hunting-related motivations will be helpful to wildlife managers interested
in designing specific policies that manage different guild populations in ways that will
encourage recruitment, retention, and reactivation ideals of the respective types of hunters.

It is also of note that our results illuminate the need for agencies to consider the
role of non-hunting-related motivations in their recruitment, retention, and reactivation
policies. For instance, support for Sunday hunting among migratory waterfowl hunters
was driven by beliefs about increased youth participation and the potential for economic
benefits. Our findings confirm the importance of social aspects within hunting culture
(e.g., spending time with family and friends, teaching others how to hunt) [19–21,31],
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yet also elucidates that economic motivations can be compelling motivators for some
types of hunters, as well. This finding suggests that agencies should not reduce potential
recruitment, retention, and reactivation policies down to simply appealing to permitted
hunters’ motivations [18–20,31]. Rather, agencies should also examine the broader, societal-
level implications of their policies [4], as hunters already consider these in their decision
making, and these policies may provide opportunities to better engage the local community
(including non-hunters) in the future.

Whereas other studies have affirmed that hunters are not a homogenous group due
to variations at the personal level [6,18–20,23,31], this study extends this principle to add
that hunters who target different species, even among migratory bird hunters, display an
array of behaviors and motivations that should be considered when developing guild-
specific management policies. In accordance with past research on the range of hunter
typologies [19,20], our findings highlight that migratory waterfowl hunters’ and webless
migratory bird hunters’ support for/opposition against the legalization of Sunday hunting
are driven by different factors. This indicates that policies tailored to specific hunter types
may assist with reaching recruitment, retention, and reactivation objectives. This case study
sets the stage for future research in that it documents the importance of understanding
the complete spectrum of psychological (e.g., satisfaction associated with uninterrupted
hunting days), sociocultural (e.g., recruitment of youth hunters), economic (e.g., potential
local and regional economic benefits), and ecological (e.g., concern of harm to migratory
game bird populations) motivations that drive recruitment, retention, and reactivation
policy support. Such research will be helpful to agency decision-makers, not only in terms
of implementing relevant guild-specific management policies, but also in creating greater
opportunities to engage with migratory game bird hunters in North Carolina.
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Appendix A

Table A1. Coding of attitudinal and demographic covariates included in most parsimonious models
explaining hunter support/opposition towards Sunday hunting of migratory waterfowl and webless
migratory birds, North Carolina, USA, 2017–2018.

Covariate Coding for Models

Importance of waterfowl season including as
many weekends as possible

Scale: 1 (not at all important)–5
(extremely important)

Importance of webless migratory bird season
including as many days as possible

Scale: 1 (not at all important)–5
(extremely important)

Importance of having a full uninterrupted day
to hunt webless migratory birds

Scale: 1 (not at all important)–5
(extremely important)

Importance of having time for waterfowl to
rest from hunting pressures

Scale: 1 (not at all important)–5
(extremely important)
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Table A1. Cont.

Covariate Coding for Models

Belief that Sunday hunting should be banned
because of possible harm to migratory game

bird populations
Scale: 1 (strongly disagree)–5 (strongly agree)

Belief that Sunday hunting would increase
youth hunting participation Scale: 1 (strongly disagree)–5 (strongly agree)

Belief that Sunday hunting would provide
local and regional economic benefits Scale: 1 (strongly disagree)–5 (strongly agree)

One-way miles traveled (number of miles
typically traveled by respondent to hunt
migratory game birds in North Carolina)

Continuous value

Education Coded to be continuous: 1 (not a high school
graduate)–7 (professional or doctorate degree)

Income

20: <USD 20,000
30: USD 20,000–USD 39,999
50: USD 40,000–USD 59,999
70: USD 60,000–USD 79,999
90: USD 80,000–USD 99,999

110: USD 100,000–USD 119,999
120: ≥USD 120,000 or more

Table A2. Sociodemographic characteristics of migratory waterfowl and webless migratory bird
hunters, North Carolina, USA, 2017–2018.

Migratory Waterfowl
Hunters
(n = 428)

Webless Migratory
Birds Hunters

(n = 475)

Characteristic % of Sample % of Sample
Gender

Male 97.90 96.63
Female 2.10 3.37
Income

Under USD 20,000 3.66 3.37
USD 20,000–USD 39,999 13.24 11.40
USD 40,000–USD 59,999 14.93 17.62
USD 60,000–USD 79,999 16.34 18.13
USD 80,000–USD 99,999 15.49 17.36

USD 100,000–USD 119,999 9.01 8.03
USD 120,000 or more 27.32 24.09

Highest level of education
Not a high school graduate 0.96 2.84

High school graduate or equivalent 24.40 26.04
Some college or trade school, no degree 16.51 19.47

Associate’s or trade school degree 16.99 17.51
Bachelor’s degree 30.86 26.48
Master’s degree 6.70 5.47

Professional or doctorate degree 3.59 2.19
Mean S.D. Mean S.D.

Age 40.82 15.71 44.51 15.86
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Table A3. Attitudinal characteristics of migratory waterfowl and webless migratory bird hunters,
North Carolina, USA, 2017–2018.

Migratory Waterfowl
Hunters
(n = 428)

Webless Migratory
Birds Hunters

(n = 475)

Importance of attributes regarding Sunday
hunting seasons (migratory waterfowl and

webless migratory bird specific) a

Importance of season ending as late
as possible 3.96 1.19 — —

Importance of having multiple splits in
the season 2.60 1.31 — —

Importance of season spreading out over the
longest period possible 3.70 1.19 — —

Importance of season including as many
weekends as possible 3.80 1.30 3.80 1.31

Importance of having time for migratory
waterfowl/webless migratory birds to rest

from hunting pressures
3.73 1.24 3.56 1.25

Importance of having access to
impoundments/hunting areas 3.50 1.27 4.09 1.10

Importance of having a full uninterrupted day
to hunt — — 3.78 1.29

Importance of season including as many days
as possible — — 3.58 1.30

Importance of having the season start as early
as possible — — 2.69 1.41

Attitudes towards Sunday hunting b

Sunday hunting should be banned because it
provides a day that non-hunting recreationists

can enjoy the outdoors without hunters
2.31 1.65 2.56 1.68

Sunday hunting should be allowed because it
would help manage migratory game
bird populations in North Carolina

3.06 1.66 3.04 1.64

Sunday hunting would increase youth
hunting participation 4.02 1.39 3.82 1.46

Sunday hunting would provide local and
regional economic benefits 3.71 1.50 3.65 1.45

Sunday hunting should be allowed because
choosing to hunt on Sunday should be a

personal rather than governmental decision
4.01 1.50 4.05 1.47

Sunday hunting should be banned because of
possible harm to migratory game bird

populations
1.92 1.38 1.91 1.27

Sunday hunting should be banned because
migratory game birds need a day of rest 2.44 1.57 2.45 1.56

Sunday hunting should be allowed because
the ban limits opportunities for hunters who

work the other six days a week
3.95 1.57 3.85 1.58

a Coded on a scale of 1 (not at all important)–5 (extremely important). b Coded on a scale of 1 (strongly disagree)–5
(strongly agree) (directly compared across hunting groups).
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Table A4. Most parsimonious logit model results explaining hunter support/opposition towards Sun-
day hunting of migratory waterfowl and webless migratory birds, North Carolina, USA, 2017–2018.

Migratory Waterfowl
Hunters
(n = 227)

Coefficient
(Standard Error)

Webless Migratory
Bird Hunters

(n = 285)

Coefficient
(Standard Error)

Importance of waterfowl
season including as many

weekends as possible
1.03 * (0.30)

Importance of webless
migratory bird season

including as many days
as possible

−0.68 (0.85)

Importance of having
time for waterfowl to rest
from hunting pressures

−0.86 * (0.34)

Importance of having a
full uninterrupted day to

hunt webless
migratory birds

0.36 (0.64)

Belief that Sunday
hunting would
increase youth

hunting participation

0.69 * (0.30)

Belief that Sunday
hunting should be
banned because of
possible harm to
migratory game
bird populations

−3.64 * (1.66)

Belief that Sunday
hunting would provide

local and regional
economic benefits

0.62 * (0.28)

Belief that Sunday
hunting would
increase youth

hunting participation

1.32 (0.80)

One-way miles 0.01 (0.00) Income −0.02 (0.03)
Education 0.01 (0.23) Constant 6.32 (4.90)
Constant −4.64 * (2.17)

Log likelihood −25.80 Log likelihood −8.96
* denotes significance at the 5% level.
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