ABSTRACT

DALRYMPLE, CAROLYN JANE ANDERSON. Funding Game and Nongame
Conservation: An Analysis of Willingness to Pay for Conservation by Sportspersons and the
General Public of North Carolina. (Under the direction of M. Nils Peterson).

Given the economic importance of fishing and hunting and the pervasive declines in these
activities, it is essential that natural resource planners and managers understand factors
influencing angler and hunter spending and preemptively evaluate willingness to pay
increased license fees before increasing them. We conducted a mail survey of a random
sample (n = 844) of North Carolina fishing and hunting license holders. We assessed
willingness to pay increased license fees using a dichotomous choice with follow up bid
method, and used the Akaike Information Criterion (AIC) to compare linear models
assessing variables which influence annual angler and hunter spending. On average, anglers
spent US$964 and hunters spent $1,437 annually. All else equal, female anglers spent more
than male anglers and the number of days anglers and hunters spent participating in their
respective activity was negatively related to the amount they spent. Participants in activities
with short seasons spent more than the average (e.g., 43% more for striped bass anglers,
170% more for bear hunters). Sportspersons were willing to pay an additional $34.33
annually on average for their licenses. After accounting for strategic bias, we found that at least
97% of licenses holders would continue to purchases their license after a $2 fee increase. On
average, 18% more license holders were willing to pay increased fees than the percent who felt it
was fair. Restoration of depleted fish and wildlife populations were the most popular reasons for
fee increases. Our results suggest job loss due to the recession at the time of the survey

among both anglers and hunters led to increased spending. Therefore, fishing and hunting
may represent a stabilizing force for local economies during economic recessions, and
wildlife management agencies do not necessarily need to avoid increasing fees during times
of recession. Further, fee increases will receive the most support if they are used for direct
conservation measures.
Despite campaigns and reforms over the past 30 years, consistent federal funding for
nongame conservation has failed to materialize in the United States. States are now
considering ways to generate funding for nongame conservation internally. We used a case
study from North Carolina to assess public willingness to fund nongame conservation. We
asked respondents to identify a tax source they would most prefer to be increased for
nongame conservation, then used a dichotomous choice with follow-up bid to determine
willingness to pay increased taxes. Respondents were also given an abbreviated version of
the state budget and asked to identify whether they felt funds should be reallocated from
other sources to nongame conservation rather than increasing taxes, and if so how much. We
used interval censored data modeling to evaluate variables which had impacted the amount
respondents were willing to pay and AIC to compare models. Respondents selected an
additional sales tax on outdoor recreation equipment as the tax they would most prefer to be
increased and had an average willingness to pay of $68.92 annually. The best-fit model
included importance of nongame conservation to respondents, frequency respondents
watch/enjoy wildlife, education, and age. All were positively related except age, which had a
negative coefficient. Prisons was selected as the preferred source to receive less funding in
order to allocate more funds to nongame conservation, and respondents felt and average of

$545,000 should be reallocated. Our findings suggest that while the general public is
amenable to tax increases or reallocations for nongame conservation, they feel taxes should
be user-based or specialized. Proposed tax increases will receive the greatest amount of
public support if they are specialized or target groups most willing to increase their own
expenses for nongame conservation.
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Abstract: Given the economic importance of fishing and hunting and the pervasive declines
in these activities, it is essential that natural resource planners and managers understand
factors influencing angler and hunter spending. We conducted a mail survey of a random of
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events for a study which was directed at understanding responses to conservation sample (n =
844) of North Carolina fishing and hunting license holders. On average, anglers spent
US$964 and hunters spent $1,437 annually. The model that best explained annual angler
expenditures included gender, age, number of days spent fishing annually, total value of their
equipment, income, whether someone in their household had lost a job due to the economy,
and importance of fishing to the respondent, along with its interaction with job loss. The
model that best explained annual hunter expenditures included number of days spent hunting
annually, total value of equipment, income, whether someone in their household had lost a
job due to the economy, importance of hunting to the respondent along with its interaction
with job loss, and whether they felt the current state of the economy would impact their
hunting practices. All else equal, female anglers spent more than male anglers and the
number of days anglers and hunters spent participating in their respective activity was
negatively related to the amount they spent. Participants in activities with short seasons
spent more than the average (e.g., 43% more for striped bass anglers, 170% more for bear
hunters). Our results suggest job loss among both anglers and hunters led to increased
spending. Fishing and hunting may represent a stabilizing force for local economies during
economic recessions. Future research should explore why anglers and hunters who spend
less time in the field spend more money than sportspersons who spend more time in the field
and explore the relationships between economic downturns and fishing and hunting
participation.
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Angling and hunting play critical roles in fisheries and wildlife conservation and
management throughout North America. These activities promote human connections with
nature, control wildlife populations, and generate critical funding for wildlife management
(Geist et al. 2001). Angler and hunter expenditures provide vital sources of funding for
wildlife management agencies (Jacobson et al. 2010) through fishing and hunting license
sales (Gabelhouse 2005, Jacobson et al. 2010) and through Dingell Johnson and Pittman
Robertson excise taxes on purchases of fishing and hunting equipment (Gabelhouse 2005,
Fairbrother 2009, Jacobson et al. 2010). Angling and hunting create millions of jobs across
the United States (USDI and USDC 2008) and are especially beneficial in providing revenue
to rural businesses, landowners, and communities (Wallace et al. 1991). Sales and excise
taxes on equipment generate revenue for the US federal and state governments. Given the
persistent difficulty in securing nongame funding through initiatives like the Conservation
and Reinvestment Act (CARA) (Zanetell and Rassam 2003), hunter and angler expenditures
remain vital sources of funding for wildlife management agencies (Jacobson et al. 2010).
Considerable recent literature has examined declines in hunter and angler
participation (DiCamillo and Schaffer 2000, Enck et al. 2000, Dizard 2003, USDI and USDC
2008), yet little research has focused on individual angler and hunter spending. Further, few
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studies have assessed the impacts of major economic recessions on angler and hunter
spending. Intuition and economic theory suggest that discretionary spending is likely to
decrease when unemployment rises and incomes decline. However, Long (1987) found that
recessions can actually increase economies in areas dependent on natural resource-based
recreation. The “Great Recession” that began in 2008 provides an opportunity to assess these
hypotheses in contexts of angling and hunting. Initial research in this arena found that from
January to December 2009, fishing license sales in 11 states across the US increased 4.7%
over sales in 2008 (American Sportfishing Association 2010). These states were selected on
their ability to provide long-term license data, but if these numbers hold true across the U.S.
this change would represent one of the largest increases in fishing license sales in over 30
years (American Sportfishing Association 2010). Similarly, sales of hunting licenses in 12
states increased 3.5% in 2009 over sales in 2008, after remaining stable from 2005-2007. If
the 3.5% increase is nationwide, it would mark one of the largest increases in license sales in
over 20 years (National Shooting Sports Foundation 2010). These increases in license sales
may reflect an increase in discretionary time and a shift from more expensive activities to
hunting and angling.
Shrinking state budgets associated with the 2008 recession, and ongoing declines in
both angler and hunter spending and participation, create a need to understand predictors of
expenditures on fishing and hunting in the context of a major recession. We address this
need with a case study in North Carolina. As in many states, days spent angling and hunting,
and expenditures related to those activities, declined in North Carolina between 1996 and
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2006 (USDI and USDC 1998, 2008). These declines threaten over 28,900 jobs, $687 million
in salaries, and over $194 million in federal and $169 million in local and state tax revenues
annually (Southwick Associates 2008). Further, approximately 17% of the North Carolina
Wildlife Resources Commission’s (NCWRC) funding comes from Pittman Robertson and
Dingell Johnson funds and about 21% is derived from fishing and hunting license sales (T.
Clark, NCWRC, pers. communication). In this paper we evaluate expenditures on fishing
and hunting in North Carolina and assess how socio-demographic variables, including those
related to the 2008 recession (e.g., family job loss), impacted spending behaviors.

METHODS
We developed a self-administered mail survey collaboratively with NCWRC Human
Dimensions Biologists. We developed the questionnaire using cognitive interviews with 16
anglers and hunters and a pre-test (n = 33) of randomly selected North Carolina fishing and
hunting license holders. We used the cognitive interviews and pretest to identify and resolve
problems with question comprehension, wording, and skip patterns.
We mailed the survey instrument to a random sample of 2,482 individuals who held a
current North Carolina fishing or hunting license (purchased within 12 months prior to
sampling). Survey administration followed a modification of Dillman’s Tailored Design
Method (Dillman 2007) traditionally used by the NCWRC (Jenkins et al. 2010). The process
involved four mailings: 1st survey packet, reminder postcard, 2nd survey packet and 3rd survey
packet. Survey packets included a cover letter, a survey booklet with pre-paid return postage,
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and a sticker to seal the booklet. Respondents were entered into a raffle to win a North
Carolina Lifetime Sportsmans License as an incentive to complete the survey.
We modeled annual expenditures of North Carolina anglers and hunters using
ordinary least squares (OLS) regression (Mendenhall and Sincich 2003). The dependent
variables (amount spent on fishing) and (amount spent on hunting) were continuous. We
plotted the residuals of the dependent variables and found they were heteroskedastic (held
non-constant variance), which is common with economic variables. To address this, we
added one to each response to prevent errors in cases where the value was zero and
transformed expenditures by their natural logs (Mendenhall and Sincich 2003). Models for
angler and hunter expenditures were estimated separately; only those who answered the
question “do you consider yourself primarily an angler, primarily a hunter, both an angler
and a hunter, or neither” with “primarily an angler” or “both a hunter and an angler” were
included in the models predicting angler annual expenditures. Likewise, only those who
identified themselves as “primarily a hunter” or “both a hunter and an angler” were included
in the models predicting hunter annual expenditures.
We selected 12 candidate variables for the global model based on hypotheses
developed from theoretical relationships and past literature (e.g., Miller and Hay 1981,
Offenbach and Goodwin 1994, Davies 2002; Tables 1 & 2). We used a backward selection
method to find best models at each level of variable inclusion, then used the Akaike
Information Criterion (AIC) to compare the models (Burnham and Anderson 2002). We
selected the model with smallest AIC value as the “best fit” model, but report results for all
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models with delta AIC ≤2 (Table 3).

SPSS 17.0 software (SPSS 2008) was used to estimate

parameters and calculate statistics.
Based on previous research (Davies 2002), we hypothesized participation in both
angling and hunting would be positively related to spending. We asked respondents how
many days they had fished and hunted over the past year, and included the variable (days) as
a continuous variable in our models (Table 1) with the hypothesis that it would be positively
related to spending. Because days spent fishing/hunting was unexpectedly negatively related
to annual expenditures, we conducted an additional analysis to compare expenditures of
sportspersons participating in fishing/hunting activities with short seasons and specialized
equipment to expenditures of sportspersons engaged in activities with longer seasons and
more generalized equipment. We used a means comparison test (t-test) to compare the
average annual expenditures of striped bass anglers with all anglers, and similarly compared
the average annual expenditures of black bear hunters to all hunters. Striped bass seasons are
two months per year in the Roanoke River and seven months in the Albemarle Sound, two
places where striped bass are most prevalent in the state. Most inland fisheries species in
North Carolina have no season limit, so we deduced striped bass were a representative shortseason species. Black bear season varies throughout the state, with an average season length
of 28 days. This is significantly smaller than the average season length of other species we
tested for in our survey, which was 94 days.
Past literature demonstrates that being male and income are positive predictors of
hunting participation (Miller and Hay 1981). We included gender and income in our models
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with the prediction both would be positively related to spending. As education level and
income are typically related, we further hypothesized that education would be positively
related to spending. Gender was coded as a binary variable (0 = Female, 1 = Male). We
asked respondents to identify their annual household income bracket (e.g., $50,000 to
$74,999). We used the midpoint of the respondent’s selected income bracket as the value for
the respondent; for example if a respondent selected the $50,000 to $74,999 bracket, their
response was coded as $62,500. We included education as a binary variable (0 = High
school education or less, 1 = Vocational training or higher).
Davies (2002) found that participation in recreational sporting activities (including
angling and shooting activities) was significantly positively correlated with expenditures on
related goods, such as equipment, clothing, and travel. The relevance of investment in
hunting equipment to hunter behavior has also been demonstrated (Offenbach and Goodwin
1994). We included value of fishing or hunting equipment and participation frequency in the
models and predicted they would be positively related to annual spending. To determine the
value of respondents’ equipment, we asked “If you had to replace all of your fishing/hunting
equipment today, how much would it cost?” We coded equipment values (fishing equipment
and hunting equipment) as continuous variables. Due to their skewed distributions we
transformed them by adding one and taking the natural log (Mendenhall and Sincich 2003).
Participation frequency and amount spent on equipment may be values of how important the
activity is to the participant. Because of this we asked respondents how important
fishing/hunting is to them on a four-point likert scale (1 = Not important, to 4 = Essential)
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and included the variable in the models with the prediction it would have a positive influence
on spending behavior. Further we hypothesized that the frequency that anglers eat their catch
would be positively related to annual spending. We asked anglers to identify how often they
eat the fish they catch on a five-point likert scale (1 = Always, to 5 = Never).
Miller and Hay (1981) found age to be positively related to hunting participation,
however Offenbach and Goodwin (1994) found age to be negatively related to demand for
hunting trips. Because these findings suggest potential nonlinearity in relationships between
age and hunting expenditures, we included age in the models with the prediction it would be
positively related to spending, and included age-squared as a variable to assess the potential
for a bell-shaped distribution around the mean. Including the quadratic term required us to
center the variable by subtracting the mean from each response (Mendenhall and Sincich
2003). Further, we divided age by 10 to make age coefficients more comparable with those
for other variables in our models (Mendenhall and Sincich 2003).
Because recessions have been linked to increased hunter and angler participation
(e.g., license sales; American Sportfishing Association 2010; National Shooting Sports
Foundation), we hypothesized that perceived effects of the 2008 recession would be
positively related to spending. We assessed perceived impacts by asking respondents two
questions: 1) Have you or anyone in your household lost your job due to the current state of
the US economy? (0 = No, 1 = Yes), 2) Do you believe the current state of the US economy
will impact your hunting or fishing practices? (0 = No, 1 = Yes). Because a loss of job
would indicate a decrease in income, we predicted that it would be negatively related to
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annual expenditures. We hypothesized that loss of job may affect those that felt angling or
hunting was important differently than it would affect those who did not feel it was as
important and created an interaction between these two variables to represent this
relationship.
We conducted phone interviews with non-respondents (n = 76) to assess nonresponse bias. The non-response interview was an abbreviated version of the mail survey
which included importance of fishing/hunting to the respondent. We attempted to contact
each respondent four times before removing them from the sample. We were able to access
age and gender information for the entire population of angling and hunting license holders.
Because age and gender were included in the best model for angler expenditures, we
conducted t-tests comparing the mean age and gender proportions from angler survey
respondents with the population data. We detected differences for both gender (P < 0.01)
and age (P < 0.001), and replaced sample means for age and gender with population means to
predict an adjusted estimate of annual expenditures among anglers. We also compared
importance of fishing/hunting among mail survey respondents to importance of
fishing/hunting among non-response phone survey participants with t-tests, and detected no
differences (P > 0.05 for all comparisons).

RESULTS
We received 844 returned surveys for a response rate of 34%. Nearly half (48%; n =
396) of respondents reported being both anglers and hunters, 33% (n = 280) reported being
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primarily anglers, and 12% (n = 102) reported being primarily hunters. Hunter respondents
were predominately male (93%), were 44 years old on average, and reported spending an
average of $1,437 annually on hunting. Angler respondents were predominately male (87%)
and were 46 years old on average. These estimates differed from the population, which was
83% male and had a mean age of 42. Because non-response bias tests indicated gender and
age biases within the sample of anglers, we replaced sample data with population data for
gender and age and calculated an adjusted annual angler spending amount of $964.
Evidence supported multiple candidate models for predicting angler and hunter
spending (Table 3). The best approximating model for angler expenditures included:
whether they had lost a job due to the economy, importance of fishing to respondents along
with its interaction with job loss, number of days spent fishing annually, the natural log of the
total value of their equipment, gender, income, age, and age-squared (Table 4). The best
approximating model for hunter expenditures included: whether they had lost a job due to the
economy, importance of hunting to the respondent along with its interaction with job loss,
number of days spent hunting annually, the natural log of the total value of their equipment,
whether they felt the current state of the economy would impact their hunting practices, and
income (Table 4).
Both importance of fishing/hunting and the natural log of fishing/hunting equipment
values were positively related to annual expenditures (Table 4). Days (days fishing/days
hunting) was negatively related with expenditures. Sportspersons who participated in
activities with shorter than average seasons (striped bass anglers and black bear anglers),
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spent more on an annual basis than other anglers and hunters. Striped bass anglers in our
sample spent $1,203, 43% higher than the average for non-striped bass anglers (t = -1.76, P =
0.079). Similarly, black bear hunters spent $2,801 annually, 170% higher than the average
for non-black bear hunters (t = -6.03, P <0.001).
Income was positively related to annual expenditures for both anglers and hunters.
Job loss had a positive impact on hunters’ annual expenditures and the interaction between
job loss and importance indicated that feeling hunting is important increased the positive
influence of job loss on annual hunting expenditures. Although the coefficient of job loss in
the angler model was negative, combined with the interaction coefficient the model
illustrated that anglers who had lost their job spent more on average than anglers who had
not. For example, an angler who lost their job (coded as one) and felt fishing was not
important (coded as one) would still have a net positive coefficient when adding the effects
of both the job loss and interaction variable (-.217 + .256; Table 4).
The variable describing whether the respondent felt the economy would impact their
fishing or hunting practices (economy impact) only appeared in models predicting hunter
spending and suggested individuals who felt the economy would impact their hunting and
fishing practices also spent more money. Gender was found to only have explanatory power
in the angler models and suggested that holding other factors constant, female anglers in
North Carolina spend more on fishing annually than male anglers. Age did not have
explanatory power for hunters.

For anglers, age-squared was a significant predictor (P =

0.05) and age was not (P = 0.496), indicating that the relationship between age and annual
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expenditures was non-linear (Table 4). Because the age variable was centered at its mean,
the negative coefficient for age-squared (-0.055; Table 4), along with the non-significant
linear term, indicated that the peak age for expenditures was near the mean age, 46 years old.
Therefore, anglers around 46 years old spent more money on average than older or younger
individuals.

DISCUSSION
The mean amounts spent annually on fishing and hunting, $964 and $1,437
respectively, were similar to those reported by USDI and USDC (2008), which found mean
annual angler spending in North Carolina to be $849 and mean annual hunter spending in
North Carolina to be $1,315. Our findings along with others (American Sportfishing
Association 2010; National Shooting Sports Foundation) suggest angler and hunter spending
and participation may increase during times of economic downturn, and such an increase
may explain annual expenditures being higher in this study than those reported by USDI and
USDC (2008).
Our findings support previous research (Miller and Hay 1981) by suggesting the
importance of fishing or hunting to the respondent and income were positively correlated
with annual expenditures on angling and hunting. Although income as a positive predictor of
angler and hunter spending may not be surprising, this finding suggests face validity for the
current study. Further, this finding suggests persistent declines in real wages may reduce
equipment sales and associated Pitman Robertson and Dingell Johnson funding. Our finding
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that equipment value was positively related to both angler and hunter spending also aligned
with prior research (Davies 2002), and may be explained by past spending habits predicting
future spending habits and by maintenance costs associated with owning expensive
equipment (e.g., boats and all-terrain vehicles). Our finding that expenditures were greatest
among middle-aged anglers could perhaps be explained by older individuals already owning
all necessary equipment. Younger individuals may not have the income necessary for
expensive equipment or travel costs, or may hunt and fish with their middle-aged family
members. Middle-aged individuals could also have increased expenditures if they are
purchasing extra equipment to teach their children to fish or hunt. Based on our results,
future studies should include a quadratic term for age, as not including it could give an
inaccurate linear perception of the relationship between age and annual expenditures and
overlook important non-linear relationships.
Our results were the only we were aware of to find that, holding other variables
constant, female anglers (n = 83) spent more money annually than male anglers. Several
explanations for this result are possible. Among anglers age 6 – 15 in North Carolina, 41%
are female, yet only 20% of anglers age 16 and older in North Carolina are female (USDI and
USDC 2008). The rapidly declining proportion of female anglers in older cohorts suggests
that women who persist as anglers may be particularly avid and thus spend more annually.
Furthermore, a much larger percent of male anglers (63%) in our sample also hunted than did
female anglers (27%). Therefore, most male anglers split their expenditures between the two
activities, whereas most female anglers can dedicate their expenditures to fishing. This
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finding may have some negative implications for funding fisheries conservation, as the
percent of women who fished in North Carolina decreased from 24% of anglers to 20% of
anglers from 1996 to 2006 (USDI and USDC 2008). In combination, these trends highlight
the critical need to engage more women in fishing.
The negative relationship between annual expenditures and days spent angling and
hunting in the models differed from findings by Davies (2002), but could be explained by the
fact that anglers and hunters who focused on species with relatively short seasons (e.g.,
striped bass anglers and bear hunters) spent more than their counterparts who focused on
species with longer seasons. This could be because these activities require specialized
equipment, or be associated with unique cultural values. Additionally, those who spend
more time fishing or hunting may do so because they live close to the place they fish or hunt.
Greater proximity of a location to engage in the activity may allow for reduced travel costs.
Future studies should further investigate these relationships.
We found an interaction effect suggesting the positive relationship between the
importance of angling or hunting and higher expenditures was stronger among the recently
unemployed than among employed sportspersons. The positive relationship between job loss
and annual expenditures suggests people spend money on what is important to them. This
may be explained by dedicated anglers and hunters choosing to spend their newly acquired
discretionary time angling, hunting, and shopping for related equipment. Our finding that
those who felt their hunting practices would be altered by the economy spent more on
average that those did not feel this way may be explained by limited spending flexibility
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among hunters who bought only basic supplies (e.g., ammunition, bait) prior to the recession.
Sportspersons who spent more liberally prior to the recession could reduce spending in the
face of financial constraints without forgoing fishing or hunting, whereas sportspersons who
purchased only basic supplies prior to the recession could not reduce expenditures without
forgoing fishing or hunting.
Our research suggests angler and hunter spending may be more resilient to economic
fluctuations than previously thought. Given this finding, angling and hunting may play a
critical role in stabilizing already fragile rural economies (Wallace et al. 1991) during
economic downturns. As our findings suggested angler and hunter spending increases with
job losses and economic downturns, state wildlife agencies do not necessarily need to avoid
fee increases and restructuring during economic downturns. Angling and hunting may
represent a cheaper alternative to other activities, and anglers and hunters may actually be
more likely to continue hunting and fishing related purchases, including licenses, during an
economic downturn than during better economic conditions. Future research should evaluate
why hunters and anglers who spend less time in the field spend more money than
sportspersons who spend more time in the field, and attempt to quantify the economic impact
of sportspersons’ annual expenditures on rural economies during economic downturns.
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Table 1. Mean and standard deviation of variables from 2009 survey of North Carolina
fishing and hunting license holders
Variable

Description

ln (amount
spent on
fishing/hunting)

Natural log of the dollar amount (plus 1) spent
fishing/hunting in the past year

importance
fishing/hunting

Likert scale of the level of importance of
fishing/hunting (1 = Not Important; 2 =
Somewhat Important; 3 = Very Important; 4 =
Essential)
Number of days spent fishing/hunting in the past
year
Natural log of the number of dollars (plus 1) it
would take to replace all fishing/hunting
equipment currently owned

days
fished/hunted
ln
(fishing/hunting
equipment)
eat fisha

income
age
a

Mean (Std. Dev)
anglers
hunters

Ordinal frequency of eating the fish caught (1 =
Never; 2 = Almost Never; 3 = Sometimes; 4 =
Almost Always; 5 = Always)
Income (in thousands of dollars) midpoint of
respondent’s income bracket
Age in years

Hunters were not asked
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5.87
(1.44)

6.57
(1.43)

2.91
(0.71)

3.20
(0.73)

33.01
(47.36)

22.54
(34.71)

7.71
(1.90)

8.62
(1.25)

2.89
(1.21)

NA

65.88
(46.62)

67.44
(45.42)

46.63
(12.36)

44.83
(12.42)

Table 2. Mean and standard deviation of binary variables from 2009 survey of North
Carolina fishing and hunting license holders.
Variables

Description

job loss

The respondent (or someone in the household) has
experienced job loss in the past year (0 = No; 1 = Yes)

0.25

0.23

economy
impact

Believes the state of the economy will impact personal
fishing/hunting practices (0 = No; 1 = Yes)

0.49

0.51

gender

Gender of the respondent (0 = Female; 1 = Male)
0.87

0.93

0.62

0.57

education

Proportion of positive
responses
anglers
hunters

Level of education (0 = High school or less;
1 = Vocational training or greater)
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Table 3: Models predicting angler and hunter annual expenditures with Delta AIC values less
than two resulting from 2009 survey of North Carolina fishing and hunting license holders.
Delta Akaike Evidence
Candidate model
AIC
AIC
Weight
ratio
For Anglers
(1)importance a + days +
ln (equipment) b + job loss c + job X
importance + gender d + income e +
age f + age^2
(2)importance + days +
ln (equipment) + job loss + job X
importance + income + age + age^2
(3)importance + days +
ln (equipment) + job loss + job X
importance + income
(4)importance + days +
ln (equipment) + job loss + job X
importance + gender + income + age
+ age^2 + education
(5)importance + ln (equipment) + job
loss + job X importance + income
For Hunters
(1)importance + days +
ln (equipment) + job loss + job X
importance + economy impact g +
income
(2)importance + days +
ln (equipment) + job loss + job X
importance + income
(3)importance + days +
ln (equipment)

58.533

0.000

0.264

1.000

58.720

0.187

0.249

1.059

59.594

1.061

0.171

1.543

59.756

1.223

0.137

1.919

60.288

1.756

0.124

2.132

97.023

0.000

0.316

1.000

97.272

0.249

0.291

1.089

98.963

1.940

0.136

2.332

a

Likert scale of the level of importance of fishing/hunting (1= Not Important; 2= Somewhat Important; 3 = Very Important;
4 = Essential)
b
Natural log of the number of dollars (plus 1) it would take to replace all fishing/hunting equipment currently owned
c
The respondent (or someone in the household) had experienced job loss in the past year (0 = No; 1 = Yes)
d
Gender of the respondent (0 = Female; 1 = Male)
e
Income (in thousands of dollars) midpoint of respondent’s income bracket
f
Age (in years) was divided by 10 and centered for the regression analysis
g
Believed the state of the economy will impact personal fishing/hunting practices (0 = No; 1 = Yes)
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Table 4: Coefficients and significance of OLS regression results for empirical models
describing angler/hunter spending behavior over the past 12 months, as reported on mail
surveys of fishing and hunting license holders in North Carolina in 2009.

Independent Variables

Coefficients
ln (annual fishing related
ln (annual hunting
expenditures) a
related expenditures)
a

importance fishing/huntingb
days fished/hunted
ln fishing/hunting equipment
valuec
job lossd
job loss X importance
economy impacte
genderf
incomeg
ageh
age squared
intercept
R2 (adjusted R2)

0.53****
-0.002*

0.308***
-0.005***

0.434****
-0.217
0.256*
N/A
-0.205
0.002**
-0.027
-0.055**
1.009****
0.474 (.464)

0.576****
0.111
0.107
0.186
N/A
0.003**
N/A
N/A
0.367
0.384 (.372)

Model 1, n = 507
Model 2, n = 367
*P ≤.1 **P ≤.05 ***P ≤.01 ****P ≤.001
a
Natural log of the dollar amount (plus 1) spent fishing/hunting in the past year
b
Likert scale of the level of importance of fishing/hunting (1= Not Important; 2= Somewhat
Important; 3 = Very Important; 4 = Essential)
c
Natural log of the number of dollars (plus 1) it would take to replace all fishing/hunting
equipment currently owned
d
The respondent (or someone in the household) had experienced job loss in the past year (0
= No; 1 = Yes)
e
Believed the state of the economy will impact personal fishing/hunting practices (0 = No; 1
= Yes)
f
Gender of the respondent (0 = Female; 1 = Male)
g
Income (in thousands of dollars) midpoint of respondent’s income bracket
h
Age (in years) was divided by 10 and centered for the regression analysis
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Assessing Willingness of Hunters and Anglers to Increase License Fees: A Study for the
North Carolina Wildlife Resources Commission

Executive Summary
The North Carolina Wildlife Resources Commission (WRC) is largely funded by the sale
of hunting and fishing licenses. To combat rising management costs, the WRC is seeking ways
to increase revenue. Beginning in June 2008 we conducted a study to investigate three questions:
1) what percent attrition of hunters or anglers would be expected with different increases in
license prices, 2) what percent of hunters and anglers would perceive different increases in
license prices to be fair, and 3) how would proposed uses of new funds and/or proposed methods
of raising new funds influence both willingness to pay and perceptions of fairness associated with
increased fees.
We designed the survey using a dichotomous choice with a follow-up question to assess
respondents’ willingness to pay. Respondents were asked whether the number of trips they take
to hunt or fish would change in response to gas price as a check on strategic bias. Respondents
were asked to rank the level of fairness associated with increasing license fees on a five-point
Likert scale. Respondents were also asked to rank fairness associated with increasing fees for
specific management actions.
The survey resulted in 844 returned surveys, an adjusted response rate of 34% (margin of
error = 3.37%). Nearly half (48%) of respondents were both hunters and anglers, 34% were
primarily anglers, and 12% were primarily hunters.
The mean increase in fees respondents were willing to pay based on the start bid was
$26.80 for all respondents, $26.06 for anglers, $29.47 for hunters, and $30.36 for those who were
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both hunters and anglers. The over-all mean increase respondents were willing to pay
(incorporating the follow-up question) was $34.33. The mean percent increase in fees that
respondents were willing to pay was 33%. Even small fee increases resulted in decreased
revenue due to participation loss. Increasing the Sportsman, State Inland Fishing, and
Comprehensive Inland Fishing license types by $2 resulted in net revenue losses of $1,199,560,
$607,489, and $305,032, respectively.

This trend continued at all price increases for the

Sportsman license; however, revenue was increased at $15 fee increases for both the State Inland
Fishing and Comprehensive Inland Fishing Licenses.
Strategic bias was potentially a major factor because 20% of respondents indicated that
they would not pay even a $2 fee increase. We addressed strategic bias through two methods.
We first asked respondents whether they would alter the number of hunting and fishing trips they
take in response to increased gas prices. If they reported being willing to pay gas amounts higher
than the fee amounts they refused to pay, we assumed they were potentially biasing their
response to the fee question. Our results showed little impact from removing these individuals.
We also addressed strategic bias by assuming all respondents would pay for a license at current
prices (because they already have) and adjusting the function predicting probability of purchasing
a given license type to predict a probability of 1 for $0 fee increases. The resulting model
predicted revenue increases at all fee increases ($2-$75) for all three licenses. At least 97% of
licenses holders would continue to purchases their license after a $2 fee increase. Over 50% of
respondents felt a $10 increase would be fair. Restoration of depleted fish and wildlife
populations were the most popular reasons for fee increases.

25

Introduction
Many state fish and wildlife management agencies in the United States have
experienced funding challenges (Anderson et al. 1985; McKinney et al. 2005). These
challenges relate to increased demand for wildlife management activities and price inflation
outpacing increases in funding (Jacobson et al. 2006). The consumer price index has
increased 15-fold since the early 1930s (U.S. Department of Labor, www.bls.gov/cpi) while
the cost of North Carolina (NC) hunting and fishing licenses increased less than half that
amount (license costs increased less than 7-fold from their $2.10–3.25 range in the early
1930s). Although NC offers among the most diverse and high quality hunting and fishing
opportunities in the United States, the cost of hunting and fishing licenses in this state is well
below the national average. In order to maintain and improve the hunting and fishing
opportunities available in NC (e.g., maintain current hatcheries or make expansions)
additional income must be generated from license sales. Little is known about willingness to
pay for licenses or associated fee increases among NC license holders.
The WRC is currently attempting to address the urgent funding needs associated with
both game and nongame conservation programs. Strategic action to address these funding
challenges requires answers to three questions: 1) what percent attrition of hunters or anglers
would be expected with different increases in license prices, 2) what percent of hunters and
anglers would perceive different increases in license prices to be fair, and 3) how would
proposed uses of new funds and/or proposed method of raising new funds influence both
willingness to pay and perceptions of fairness associated with increased fees. Answering the
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first question will allow the WRC to estimate an optimal fee increase for raising revenue,
taking into account the impact on participation in hunting and fishing. Answering the second
question will allow the WRC to choose a fee increase level that will not elicit significant
political opposition from stakeholders who might pay higher fees but still oppose them.
Answering the third question will allow the WRC to maximize license purchases and
political support through strategic marketing of potential fee increases.

Methods
Survey Administration
The survey questionnaire was developed collaboratively with WRC Human Dimensions
biologists and reviewed by other experts. We developed the questionnaire using cognitive
interviews with hunting and fishing license holders in North Carolina. Interview respondents
represented a convenience sample of 16 hunters and anglers willing to collaborate with the
research team. This approach allowed us to understand respondents’ thought processes,
assess the role of prices in the decision to purchase a license, and avoid strategic bias from
respondents. Strategic bias is a problem in surveys addressing license or fee increases
because respondents often understate or overstate willingness to pay in efforts to push policy
in a desired direction (Barro et al. 1996; Fix et al. 2005; Loomis et al. 1996). We pre-tested
the questionnaire with a random sample of 200 North Carolina hunting and fishing license
holders who were drawn from the original sampling frame and then excluded from the final
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sample. All survey recipients (pre-test and final sample) held at least one of eleven license
types (Table 1).

Table 1: License types in survey population
License Type
Current License Price
Comprehensive Hunting
$30
Comprehensive Inland Fishing
$20
County Hunting
$10
County Inland Fishing
$15
Hunting/Inland Fishing Combo
$20
Inland 10-Day Fishing
$5
State Hunting
$15
State Inland Fishing
$15
Sportsman
$40
Unified Inland/Coastal Fishing
$35
Unified Sportsman/Coastal
$55
Recreational Fishing
A total of 504,025 hunters and anglers were included in our population. We did not
include lifetime license holders because they would not be impacted by changes in annual
license fees. We received 33 responses to the pretest mailing; the adjusted response rate was
18% after 16 inaccurate addresses were removed from the sample. We edited and
reformatted the survey instrument to address problematic trends detected in the pretest
mailing. Many respondents in the pretest didn’t respond to the follow-up bid question in the
survey. Therefore, we added arrows and boxes around the questions to help with the skip
pattern. We removed questions that were confusing to respondents and not essential to our
research. One of the options respondents could select as a reason for agreeing to license
increases was because “it’s still less than license fees in other states.” Respondents who
didn’t know if prices were more or less in other states found this option confusing, so it was
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removed. To assess perceptions of fairness we originally asked respondents if they would
support fee increases. We found that the word “support” was ambiguous to respondents, so
we changed it to a Likert scale with levels of fairness.
For the main survey we randomly selected 3,000 hunters and anglers, all of whom
held at least one of the 11 license types (Table 1). We excluded all individuals who were
included in the pretest sample and any license holders under the age of 18 to comply with
University IRB standards. The main survey included four mailings: one full mailing, a
reminder postcard, then two subsequent full mailings. We used this method rather than the
Dillman Tailored Design Method (Dillman, 2000) to mirror the WRC’s standard procedure
for mail surveys. We allowed up to three weeks between mailings. Once we received
returned surveys from respondents they were removed from the sample to prevent
unnecessary mailings.

Full mailings included a survey booklet with paid postage, a cover

letter explaining our research purposes, and a sticker to seal the survey booklet for its return.
To increase our response rate all respondents were entered in a drawing to win a Lifetime
Sportsman license.
After conducting the survey we randomly selected a sample of 400 non-respondents
with whom to conduct phone surveys. These surveys were an abridged version of the full
survey instrument and were used to assess non-response bias. We attempted to contact each
individual in the sample four times before removing them from the sample.
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Survey Design
The survey instrument (Appendix A) included 51 questions spanning 11 pages. The
questions focused on respondents’ willingness to pay license fee increases and a variety of
factors we felt may impact their willingness to pay. These included: measures of the amount
they spend on hunting and fishing, how often they hunt and fish, what species of game they
prefer, how important hunting or fishing is to them, and their demographics.
Respondents were asked to select all of the licenses which they owned, and then
identify their primary license. To assess willingness to pay we used a dichotomous choice
with follow-up method. We began by asking them whether they would continue to purchase
their primary license if maintaining the current hunting and fishing quality in North Carolina
meant they would pay $X more per year for that license, with $X referring to the start value.
Each respondent received one of five start values ($5, $10, $20, $30, $50). If they responded
“yes” to the start value, they were then asked if they would pay a higher amount. If they
responded “no” to the start value, they were then asked if they would pay a lower amount
(Figure 1).
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Figure 1: Sample dichotomous choice with follow-up questions

To assess perceptions of fairness associated with fee increases (Question 2) we asked
respondents to rate perceived fairness of a particular license fee increase. For this question
each respondent received the same dollar amount which they had received as their start value
in the willingness to pay questions. They were instructed to select one of five answer
categories to illustrate their response: “Unfair, Somewhat Unfair, Neither Fair or Unfair,
Somewhat Fair, Fair” (Appendix A, Question 33). To determine how proposed uses of new
funds influence public support for fee increases (Question 3), respondents were asked to rate
whether increasing fishing or hunting licenses for specific management activities would be
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fair on a 7-point scale, where 1 was unfair and 7 was fair (Appendix A, Questions 34 & 35).
Linear regression models were used to regress respondents’ ranking of the fairness of
increasing fees for specific management actions against a series of explanatory variables to
find variables that had significant influence on their perception of fairness. The beta
coefficients, standard error, t-values and significance of these models are outlined in
Appendix C. Only those who considered themselves “primarily an angler” or “both a hunter
and an angler” (Appendix A, Question 1) were included when modeling questions about
fishing license fee increases. Likewise, only those who considered themselves “primarily a
hunter” or “both a hunter and an angler” (Appendix A, Question 1) were included when
modeling questions about hunting license fee increases.
Although results from the cognitive interviews and pretest allowed design of a
questionnaire minimizing strategic bias, we employed two other approaches to account for
potential bias. First, we used a consumer surplus comparison approach. We asked survey
respondents about their actual payments for equipment, licenses, and distances traveled to
hunt and fish. This approach allowed us to calculate and compare the consumer surplus
(dollar amount consumers are willing to pay in excess of their current costs) based on stated
preference and actual behavior (Loomis 2000). We asked respondents how many trips for
hunting or fishing they took in the past year and how many gallons of gas they used on each
trip. We then asked them how many trips they would have taken if gas had cost more or less.
We asked each respondent one of the following scenarios about gas price: 25% higher, 25%
lower, 40% higher, 40% lower and 55% higher. We asked how they would have altered the
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number of trips they took to hunt or fish based on the gas price change (Appendix A,
Questions 37-41). We then analyzed the respondents who were not willing to pay license fee
increases and compared their responses to the number of hunting and/or fishing trips they
would take if gas prices increased. If the increased dollar amount they were willing to pay in
gas was higher than the amount they were not willing to pay in increased license fees, we
knew they were potentially biasing their response to the license fee increase. We removed
these individuals (n = 60), and calculated mean willingness to pay of the remaining
respondents. For our second method of assessing strategic bias we used a 100% participation
at $0 fee increase adjustment. This approach adjusted the function predicting participation so
that it predicted 100% participation at the Y-intercept (where fee increases are = $0). The
adjustment was based on a $.01 increase because the prediction function will not operate
with a $0 increase.

Data Analysis
All data were coded and entered twice into Excel (the second time to eliminate errors
made the first time). We used SPSS and SAS to evaluate statistical inference about each
question individually and to answer each question.
Question 1:
Mean Willingness to Pay
We calculated mean willingness to pay the start value (the first fee increase proposed
to respondents) by running a binary logistic regression, using the response (yes/no) as the
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dependent variable and the dollar amount of the increase as the independent variable. Once
beta coefficients were found for both the intercept and the dollar amount we took the
negative of the beta coefficient of the intercept and divided it by the beta coefficient of the
start value (Table 3).
To find the over-all mean willingness to pay we combined the start and follow-up
bids using an interval censored data method. We used a LIFEREG function in SAS to find
mean willingness to pay utilizing the intervals and to find the mean percent increase (rather
than dollar amount) that respondents were willing to pay.

Estimating Revenues and Licenses Sales
We created a function to predict license purchases given any fee increase within the
range we tested ($2 - $75). We created an Excel sheet so the WRC can use this information
to predict participation decreases and revenue changes at given price increases (Appendix D
[digital appendix]). We created three tabs in the Excel sheet to estimate revenue using three
approaches:

Tab 1) using willingness to pay indicated by respondents (Revenue
Simulator_Responses, Appendix D)

Tab 2) removing respondents whose consumer surplus based on willingness to pay
for fuel costs was greater than the fee increase they were not willing to pay, i.e., the
consumer surplus comparison approach (Revenue Simulator_GasBiasMethod,
Appendix D)
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Tab 3) adjusting the function predicting participation so that it predicts 100%
participation at the Y-intercept (where fee increases are = $0) (Revenue
Simulator_100% @ $.01, Appendix D).

We generated the number of respondents who would continue to purchase licenses by
running binary logistic regression models using responses to the start value (yes/no) as the
dependent variable and the value of the start bid as the explanatory variable. We did this for
respondents who held a Sportsman license, respondents who held a State Inland Fishing
license and respondents who held a Comprehensive Inland Fishing license. We entered the
beta coefficients from the regression models into the following equation in Tab1 (Revenue
Simulator_Responses, Appendix D) to calculate the number of respondents who would
continue to purchase licenses at given increases (Fix et al, 2005):
1 / {1+exp[-(intercept beta coefficient –start bid beta coefficient X fee increase)]}

We used the same formula but with adjusted beta coefficients for the consumer
surplus comparison approach in Tab 2 (Revenue Simulator_GasBiasMethod, Appendix D).
In both the function predicting participation based on respondents’ answers, and the
consumer surplus comparison approach, participation at $0 fee increase was predicted to be
less than 100%. We formatted our second method of addressing strategic bias (Tab 3) to
adjust for this inaccuracy. In this method, we used the original function, but scaled it
upwards so that participation equaled 100% at a $.01 fee increase (i.e., probability = 1).
Consequently, participation rose at every fee increase. This assumption was required
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because the prediction function cannot operate with a $0 increase. This adjusted the original
function to:
= (1/(1+exp(-intercept beta coefficient + start bid beta coefficient*0.01)))-(1/(1+exp(intercept beta coefficient + start bid beta coefficient *(fee increase+ .01))))

Willingness to Pay Models
We used variables from our data to create regression models in order to better predict
what characteristics influence willingness to pay. This will hopefully allow the WRC to have
a better understanding of which individuals are willing to pay fee increases and whether
certain groups should be targeted for information/education about the importance of
conservation funding.

Model 1
In the first model we included only individuals who identified themselves as
primarily an angler or both a hunter and an angler (Appendix A, Question 1). We used
willingness to pay the start bid (0 = no, 1 = yes) as the dependent variable and the following
as explanatory variables:









Number of days fishing in the past year
How satisfied respondent was with inland fisheries management in NC
How important fishing was to the respondent
How much the respondent spent on fishing in the past year
The respondent’s primary license
The percent increase of the start bid compared to the cost of their primary license
Gender
Income
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We ran a binary logistic regression in SPSS with all 8 predictors and analyzed each
variable’s significance. We then used stepwise regression to find the best-fit model.

Model 2
In the second model we included only individuals who identified themselves as
primarily a hunter or both a hunter and an angler (Appendix A, Question 1). We used
willingness to pay the start bid (0 = no, 1 = yes) as the dependent variable and the following
as explanatory variables:









Number of days hunting in the past year
How satisfied respondent was with wildlife management in NC
How important hunting was to the respondent
How much the respondent spent on hunting in the past year
The respondent’s primary license
The percent increase of the start bid compared to the cost of their primary license
Gender
Income

We followed the same stepwise regression steps as we had in Model 1.

Model 3
In the final model we included all survey respondents. We used the willingness to
pay the start bid (0 = no and 1 = yes) as the dependent variable and included twelve
explanatory variables in order to create a binary logistic regression model:






Importance of fishing
Importance of hunting
Number of days fishing in the past year
Number of days hunting in the past year
How satisfied respondent was with inland fisheries management in NC
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How satisfied respondent was with wildlife management in NC
How much the respondent spent on fishing in the past year
How much the respondent spent on hunting in the past year
The respondent’s primary license
The percent increase of the start bid compared to the cost of their primary license
Gender
Income

We again followed stepwise regression to find the most significant predictive variables.

Question 2:
We used SPSS to calculate the percent of respondents who felt each fee increase was
fair, and graphed these percents in Excel. We then compared in Excel the percent who felt
each increase was fair against the percent who were willing to pay the increase, as well as
perceptions of fairness between hunter, anglers, and those who were both hunters and
anglers.

Question 3:
We used SPSS to calculate the average degree of fairness respondents associated with
fee increases given different uses for the revenue generated and to compare ratings between
different uses.
We used linear regression to predict perceptions of fairness for each management
action (y) based on: gender, age, frequency of hunting or fishing, income, education,
importance of activity, and amount spent on hunting or fishing annually using linear
regression.
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Results
We received 844 returned surveys for an adjusted response rate of 33.7% (after
removing 494 inaccurate addresses). Based on our population of 504,025, this gave us a
margin of error of 3.37%. Nearly half (48%) of respondents considered themselves both a
hunter and an angler. Anglers spent an average of $909.61 on fishing in the past twelve
months and believe the value of their fishing equipment to average $7,808.10. Hunters spent
an average of $1,381.18 on hunting in the past 12 months and believe the value of their
hunting equipment to average $9,371.56. Less than a quarter (18.2%) of anglers stated they
always or almost always use game lands, however 39.4% stated they always or almost
always use WRC public boat ramps. Less than a quarter (16.7%) of hunters reported that
they always or almost always hunt on game lands; 10.4% reported always or almost always
using WRC public boat ramps.
Most respondents (79.3%) reported not being in a hunting, fishing, or wildlife
conservation club. Only 8.2% had ever contacted the WRC through letters, public hearings,
or online forums. Nearly a quarter of respondents (23.7%) reported having bought a hunting
or fishing license from another state, with the most common states including South Carolina,
Virginia, and Tennessee (Appendix A, Question 25). Respondents reported an average of
30.6 trips annually to the place that they most frequently hunt or fish. Nearly half (46%)
reported that they visited this place primarily for fishing, whereas 20.5% reported primarily
for hunting and 33% reported for both hunting and fishing. The average number of gallons

39

of gas to get to their primary hunting or fishing location was 12.6. This travel information
was collected to help assess strategic bias, which is explained further in Results – Question 1.
The average respondent was: male (85.5%), 46 years old, had children (77%), had
2.87 people living in their household, was white (90.9%), had an annual household income of
$50,000–74,999, and held at least a high school diploma (Table 2). About half (47.4%)
reported they believed the current state of the US economy would impact their hunting and
fishing practices. Nearly a quarter (23.6%) of respondents reported that someone in their
household had lost a job due to the current state of the US economy.

Table 2. Respondent demographics
Gender

Age

Question
#

43

44

Statistics

85.5%
male

46
years
(mean)

People in
Household
46

Race

Education

48

Household
Income
49

2.87
(mean)

90.0%
white

$50K-$75K
(mode)

High
school
(mode)

50

Question 1
Mean Willingness to Pay
Mean willingness to pay for the start value was $26.80 for all respondents. Mean
willingness to pay was $26.06 for anglers, $29.47 for hunters, and $30.36 for respondents
who were both hunters and anglers (Table 3).
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Table 3. Variables used to calculate start bid mean willingness to pay
Variables
Beta coefficient
Intercept
Fee increase represented
in start bid

1.099
-.041

Using interval censored data to combine the bid levels for respondents, we found the
over-all mean willingness to pay license increases to be $34.33 (95% confidence interval =
$32.17 - $36.48). The mean percent increase respondents were willing to pay was 33%.

Estimating Revenues and Licenses Sales
Participation dropped by nearly 20% at the smallest start bid increase ($5). Similarly
participation dropped nearly 20% at the smallest follow-up bid increase ($2) (Figures 2 & 3).

Figure 2: Willingness to pay start bid
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Figure 3: Willingness to pay follow-up bid

The eleven license types from which we sampled our respondents earned $12,477,820
in revenue in 2008. The three licenses with the largest number of purchasers, Sportsman,
State Inland Fishing, and Comprehensive Inland Fishing, yielded $9,380,870 in revenue.
Assuming our respondents were accurate in their predictions of whether they will continue to
purchase licenses, increasing the Sportsman License and Comprehensive Inland Fishing
License by $15 and the State Inland Fishing License by $10 would decrease revenue from
these three licenses by $531,218.
Revenue estimates varied based on the approach taken to address strategic bias. After
removing individuals utilizing the consumer surplus comparison approach, the
aforementioned increases resulted in net revenue loss of $441,622. All fee increases resulted
in loss of revenue due to substantial decreases in participants for the Sportsman license.
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However, fee increases of $15 or greater yielded increased revenue for both the State Inland
Fishing License and the Comprehensive Inland Fishing License. Using the 100%
participation at $0 increase adjustment approach, the aforementioned fee increases generated
$3,305,846 in additional revenue (Appendix D). Even this scenario, however, resulted in a
loss of 43,000 license holders who would choose not to purchase the higher priced licenses.
Using this approach, all fee increases resulted in increased revenue.
We created all participation predictions based on responses to the start value. The
mean willingness to pay the start value was lower than the mean willingness to pay for the
over-all responses (follow-up value included). Therefore, our predicted hunter and angler
participation for all three methods (willingness to pay indicated by respondents, the
consumer surplus comparison approach, and 100% participation at $.01 fee increase) are
likely conservative for all fee increases.

Willingness to Pay Models
Stepwise regression results suggest the best-fit models for angler willingness to pay
increased fees for licenses were based on: satisfaction with inland fisheries management (p =
.000), importance of fishing to the respondent (p = .072), the percent difference between the
cost of their primary license and the amount their primary license would cost given the start
bid fee increase (p = .000), and the respondent’s income (Table 4). Similarly the best-fit
models to predict willingness to pay fee increases for both hunters and all respondents
combined were: satisfaction with wildlife management (p = .000), the percent difference
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between their primary license cost and the cost given the start bid increase (p = .000), and
income (p = .000) (Table 5 & Table 6).
Table 4. Logistic regression results for predicting Anglers’ willingness to pay start bid
increase
Variable
Beta
Standard Error
Significance
Willingness to pay start bid
increase (dependent)
(Constant)

1.395

.480

.004

-.435

.122

.000

Importance of fishing

-.247

.000

.072

Percent difference b/w primary and

-.781

.002

.000

.238

.248

.000

Satisfaction with fisheries
management

start
income
Number of Observations

505

2

Nagelkerke R

.019

-2 Log Likelihood

615.77

Table 5. Logistic regression results for predicting Hunters’ willingness to pay start bid
increase
Variable
Beta
Standard Error
Significance
Willingness to pay start bid
increase (dependent)
(Constant)
Satisfaction with wildlife
management
Percent difference b/w primary and
start
income
Number of Observations
2

Nagelkerke R

-2 Log Likelihood

1.102

1.102

.019

-.468

.133

.000

-1.103

.227

.000

.228

.062

.000

397
.205
475.99
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Table 6. All Respondents’ willingness to pay start bid increase
Variable
Beta
Standard Error
Willingness to pay start bid
increase (dependent)
(Constant)
Satisfaction with wildlife

1.095

.510

-.509

.145

-1.009

.246

.229

.069

management
Percent difference b/w primary and
start
income
Number of Observations
Nagelkerke R2
-2 Log Likelihood

Significance

.032
.000

.000
.000

314
.199
381.112

Question 2:
Every start bid resulted in a higher number of respondents who were willing to pay it
than those who felt it was fair (Table 7). Over 20% of those who considered themselves
primarily an angler and of those who considered themselves both a hunter and an angler felt
that a $5 increase would be unfair, however significantly less hunters (8.6%) felt a $5
increase would be unfair. Similarly 40% of anglers and 40.3% of those who considered
themselves both a hunter and an angler felt a $10 increase would be unfair, but only 31.6% of
hunters felt a $10 increase would be unfair. Respondents who were both a hunter and an
angler were less likely than other respondents to perceive fee increases as fair (Figure 4).
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Table 7: Comparison of willingness to pay with perceptions of fairness
Proposed WTP /
Primarily
Primarily a
Both a
Increase Fairness
an Angler
Hunter
Hunter and
an Angler
Percent
willing
to
$5
83.3%
95.5%
77.5%
pay
$10
$20

$30
$50

All
Respondents
Combined
81.4%

Percent who felt it
would be fair
Percent willing to
pay
Percent who felt it
would be fair
Percent willing to
pay
Percent who felt it
would be fair

64.6%

69.5%

62.0%

64.1%

70.9%

78.9%

61.5%

66.7%

52.8%

57.9%

50.7%

50.9%

45.9%

57.9%

50.0%

47.7%

31.1%

41.1%

22.6%

27.8%

Percent willing to
pay
Percent who felt it
would be fair
Percent willing to
pay
Percent who felt it
would be fair

40.0%

33.3%

38.2%

36.3%

24.2%

29.2%

20.0%

22.8%

30.6%

35.3%

46.1%

37.2%

19.6%

17.7%

10.2%

13.0%

Figure 4: Percent of respondents who felt license fee increases were fair
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Question3:
Perceptions of fairness associated with raising license fees varied by management
activity that the increase would support. On a scale of 1-7 (where 1 = unfair and 7 = fair)
respondents rated restoration of depleted fish populations as the fairest reason to increase
fishing license fees, followed by fish production and fish habitat management (Table 8).
Likewise hunters reported restoration of depleted wildlife populations as the fairest reason to
increase hunting license fees, followed by habitat management for game species and hunting
access (Table 9).

Table 8. Percent of all respondents and anglers who felt raising fishing license fees for
specific management actions would be unfair
Percent of All
Respondents who feel
Fishing License
Increases for
Management Action
Would be Unfair

Percent of Anglers
who feel Fishing
License Increases
for Management
Action Would be
Unfair

27%

20.6%

18.2%

18.2%

28.6%

28.4%

19.7%

19.2%

13.8%

13.7%

33.3%

32.6%

35%

33.8%

Fishing access (for example,
purchasing or leasing access)
Fish production (for example,
hatchery maintenance or
construction)
Fisheries population studies
Fish habitat management (for
example, stream restoration)
Restoration of depleted fish
populations
Surveys to estimate angler
catch and harvest
Studies of angler opinions on
fisheries management
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Table 9. Percent of all respondents and hunters who felt raising hunting license fees for
specific management actions would be unfair
Percent of All
Respondents who feel
Hunting License
Increases for
Management Action
Would be Unfair

Percent of Hunters
who feel Hunting
License Increases
for Management
Action Would be
Unfair

26.7%

28.3%

21.4%

21.7%

17.8%

18.1%

29.4%

31.6%

34.1%

35.2%

32.0%

33.1%

Hunting access (for example,
Game Lands purchases)
Habitat management for game
species
Restoration of depleted
wildlife populations
Wildlife population studies
Studies of hunter opinions on
wildlife management
Studies of hunter effort and
harvest

The importance of fishing to the respondent (Appendix A, Question 4) had a positive,
statistically significant influence (p < .05) on respondents’ perceptions of fairness for all
management actions related to increasing fishing license fees, meaning the more important
fishing was to the respondent, the higher they ranked fairness. Income was found to have a
positive, statistically significant influence (p < .05) on respondents’ perceptions of fairness
for all fishing management actions except two (surveys to estimate angler catch and harvest
and studies of angler opinions on fisheries management). The number of days respondents
fish per year was found to have a negative, statistically significant (p < .05) influence on their
rank of fairness of increasing fees to support fisheries population studies, fish habitat
management, and restoration of depleted fish populations; this would imply that the more
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days respondents spent fishing, the less fair they ranked increases for these actions. This
seems counter-intuitive and merits further research. Males were found to be more likely than
females to rank fishing license fees to support studies of angler opinions on fisheries
management as fair (p = .088). The amount respondents spent on fishing annually and age of
respondents were not found to be statistically significant predictors of respondents’ rank of
fairness of increasing fishing license fees (Appendix C).
Respondents’ age and income were found to positively influence their ranking of the
fairness of increasing hunting license fees for hunting access and habitat management for
game species (p < .05). The amount respondents had spent hunting in the past year was a
statistically significant factor in predicting their fairness rank of increasing hunting fees for
studies of hunter effort and harvest (p < .05). No variables were found to be statistically
significant in respondents’ ranks of fairness for increasing hunting license fees for restoration
of depleted wildlife species, wildlife population studies, or studies of hunter opinions on
wildlife management.

Non-Respondents
Our non-respondent sampling resulted in 76 completed interviews. This yielded a
77.55% adjusted response rate (after removing inaccurate phone numbers and those
individuals who we were unable to contact after four attempts). Population level data and
data from the non-response sampling suggest respondents exhibited an age bias but not a
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gender bias (Tables 11 & 12). We did not weight data since age was not a significant
predictor in any element of the analyses.

Table 10. Comparison of gender distribution among the population, survey respondents, and
non-response survey respondents
Gender
Population Main Survey
NonRespondents
Male
82.55%
85.50%
88.20%
Female
17.45%
14.50%
11.80%
Number of Observations

503,323

801

76

Table 11. Comparison of mean age among the population, survey respondents, and nonresponse survey respondents
Mean Age
Population Main Survey
NonRespondents
Mean Age

42.01

46.06

40.6

Number of Observations

504,025

793

76

Mean willingness to pay the start value was $44.41 (Table 12). Overall mean
willingness to pay was $43.15 (95% confidence interval $34.91 - $51.39). The mean percent
increase over current license costs non-respondents were willing to pay was 60%. These
results may reflect the limited use of strategic bias in phone interviews where the purpose of
the project (determining future fee increases) was not explained in full. Also, respondents
may have been more likely to “agree” with the researcher through interviews than through
mail surveys (American Association for Public Opinion Research, 2008).
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Table 12. Beta coefficients used to calculate non-respondent mean willingness to pay
Variables
Beta coefficient
Intercept
1.732
Fee increase
represented in start bid -.039
Additional non-respondent information is explained in Appendix B.

Conclusions
Fee increases greater than $10 will likely generate problematic, (i.e., >5%) declines in
license sales given the Wildlife Resources Commission’s goals of promoting and
perpetuating hunting and fishing traditions. Accordingly we recommend a small fee increase
to generate revenue followed by further incremental changes over time to keep pace with
inflation and prevent the need for “perceptible” changes in fees that may lead to declines in
licenses sales. Although we recommend a small increase, fee increases < $5 are not likely to
be beneficial in terms of reducing attrition among licenses holders (increases of $2 and $5
created similar responses). Stakeholder support for fee increases will be maximized if
stakeholders know funds are used for restoration of depleted fisheries and wildlife
populations, fish production, and habitat management for game species. If the WRC intends
to use fee increases for alternate management actions, outreach and education may be
necessary to maximize constituent support.
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Assessing public willingness to fund nongame conservation through state tax initiatives

ABSTRACT Nongame conservation is insufficiently funded at local, national, and global
levels. Despite campaigns and reforms over the past 30 years, adequate and consistent
federal funding has failed to materialize in the United States. States are now considering
ways to generate funding for nongame conservation internally. We used a case study from
North Carolina to assess public willingness to fund nongame conservation. We asked
respondents to identify a tax source they would most prefer to be increased to support
nongame conservation, then used a dichotomous choice with follow-up bid in a mail survey
to determine willingness to pay increased taxes. Respondents were also given an abbreviated
version of the state budget and asked to identify whether they felt funds should be reallocated
from other sources to nongame conservation rather than increasing taxes, and if so how
much. We used interval censored data modeling to evaluate variables which had impacted
the amount respondents were willing to pay and the Akaike Information Criterion (AIC) to
compare models. Respondents selected an additional sales tax on outdoor recreation
equipment as the tax they would most prefer to be increased and had an average willingness
to pay of $68.92 annually. The best-fit model included importance of nongame conservation
to respondents, frequency respondents watch/enjoy wildlife, education, and age. All were
positively related except age, which had a negative coefficient. Prisons was selected as the
preferred source to receive less funding in order to allocate more funds to nongame
conservation, and respondents felt an average of $545,000 should be reallocated. Our
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findings suggest that while the general public is amenable to tax increases or reallocations for
nongame conservation, they feel taxes should be user-based or specialized. Proposed tax
increases will receive the greatest amount of public support if they are specialized or target
groups most willing to increase their own expenses for nongame conservation.

Introduction
Fish and wildlife conservation is inadequately funded at global, national, and local levels
(Hutchins et al. 2009).

Public interest in nongame conservation is increasing, as evidenced

by a rapid increase in wildlife watchers in the US (USDI & USDC 2008), however
generating consistent funding for nongame conservation has proven particularly difficult
(Mangun and Shaw 1984; Loomis and Mangun 1987; IAFWA 1998). It has been estimated
that nongame wildlife management at the state level will require almost 10 times more
funding than currently exists (McKinney et al. 2005). Budget shortfalls have resulted due to
increased responsibilities, rising resource and management costs, and declines in traditional
funding sources (Jacobson et al. 2007). The number of organizations, agencies and
individuals requiring conservation funding has proliferated, and in turn competition for
conservation funds has increased (Hutchins et al. 2009). As the global population continues
to expand and urban sprawl encroaches on habitats (Cieslewicz 2002), significant increases
in consistent government funding for wildlife conservation are needed (Hutchins et al. 2009).
State wildlife management agencies in the United States (US) have traditionally
addressed wildlife conservation funding needs for game species through revenue from selling
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hunting and fishing licenses and federal excise taxes on hunting and fishing equipment to
fund conservation programs (Mangun and Shaw 1984; Loomis and Mangun 1987). The
taxes include an 11% excise tax on ammunition and firearms created under the PittmanRobertson Federal Aid in Wildlife Restoration Act and the 10% federal excise tax on all
fishing equipment designated by the Dingell-Johnson Sport Fish Restoration Act (Mangun
and Shaw 1984; Loomis and Mangun 1987; DeMillo 1998).

While these sources have

proven reliable, because the revenue is sportsperson-generated, most resulting conservation
efforts have focused on game species (Mangun and Shaw 1984; Loomis and Mangun 1987;
IAFWA 1998).
Current user-based tax and market methods of generating game conservation funding
have proven ineffective for generation of nongame conservation funding. Nongame
conservation provides four anthropocentric values: use value (e.g., birdwatching), option
value (e.g., maintaining a species for its genetic information), existence value (e.g.,
satisfaction from knowing a species exists), and bequest value (e.g., knowledge that
conserving a species today allows future generations to have the species; Loomis and White
1996). Because most the value inherent to nongame species is non-market based, innovative
forms of revenue generation are needed to fill major nongame conservation funding gaps.
In the early 1970s interest emerged in generating funds specifically for nongame
wildlife conservation (Loomis and Mangun 1987), but non-government organizations, local
governments, and wildlife agency coalitions have struggled to generate consistent nongame
funding at the federal level. Several unsuccessful legislative efforts have sought to generate
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revenues through earmarked taxes. The Fish and Wildlife Conservation Act of 1980
authorized federal funds for states for the development of nongame conservation measures.
The Act initially included an excise tax on bird seed in order to generate revenue for the
conservation of nongame species, but this was eliminated due to concern the tax would prove
unreliable and disproportionally burden the elderly (Loomis and Mangun 1987). Although
the Act passed, it provided no long-term funding source. The Conservation and
Reinvestment Act (CARA) proposed in 2000 would have provided $3.1 billion annually for
15 years for conservation initiatives funded by taxes on federal off-shore oil and natural gas
leases (Zanetell and Rassam 2003; Peterson 2004; Jiminez-Cooper et al. 2005), however
failed to pass through the US Senate. The State Wildlife Grant Program began in 2001 and
was celebrated as a successful federal funding initiative. At its inception the Program
allowed states to receive matched federal funds at a 25:75 ratio of state to federal funds,
respectively. However like other federal initiatives the State Wildlife Grant Program has
proven unreliable, as the match requirements have fluctuated between 25:75, 50:50, and
35:65. The only successful effort to provide federal funding on a consistent basis was the
Endangered Species Act, which only funds recovery of species at risk of extinction.
As a result of inconsistent federal funding, and the resistance to using sportspersongenerated funds for nongame conservation, many states are now seeking new ways to
generate nongame conservation funding. Nearly all states offer a wildlife specialty license
plate (Laband et al. 2009) and a voluntary tax check-off (Applegate 1984; IAFWA 1998).
Both Texas and Virginia have an outdoor recreation equipment sales tax, a lottery tax is used
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by Arizona and Maine, and Arkansas and Missouri use general sales taxes to fund nongame
conservation (McKinney et al. 2005). The North Carolina Wildlife Resources Commission’s
(NCWRC) Wildlife Diversity Program, the program dedicated to nongame conservation,
receives a small allocation from the general state budget annually. The Program is primarily
funded through a tax check-off, the sale of specialty license plates, and private donations,
which are all subject to fluctuation. Given the inconsistency of both the state and federal
funding mechanisms, the NCWRC is now seeking reliable state-based funding to meet their
growing conservation needs.
To address these revenue needs, state governments need information both on how
much the public is willing to pay and which revenue-generating mechanisms are most likely
to be supported by the public. Stated preference methods, such as contingent valuation, are
typically used to determine the public value – or willingness to pay (WTP) – for public goods
such as wildlife conservation that have large non-use components. In this paper, we
employed contingent valuation to assess public WTP for nongame conservation in North
Carolina (NC), USA. Like other states, NC is facing conservation concerns as habitat is
being lost due to land development and rapid population growth (Daley et al. 2004;US
Census 2010) and the NCWRC is facing funding concerns. Contingent valuation surveys are
often criticized for being susceptible to bias due to coverage or non-response bias in the
survey, the hypothetical nature and particularities of how the contingent valuation question is
framed, and strategic behavior by respondents. We addressed concerns about potential biases
in several ways. First, we developed our survey instrument through extensive pre-testing,
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including cognitive interviews, semi-structured interviews with tax opponents, expert review,
and a large pre-test. Second, we assessed and adjusted for non-response bias to our survey,
using results from a follow-up survey of non-respondents and information from the US
Census. Third, we asked about WTP in several different ways, including simply whether or
not respondents currently donate to the state program, and whether and how much they
would re-allocate from existing state programs to nongame conservation. Fourth, because
creating new taxes often meets political and public resistance, we asked several questions to
explore opinions about different taxes and other potential revenue-generating mechanisms.
In order to remove biases for or against particular types of taxes from our estimate of WTP,
we conditioned that question on the respondents’ preferred tax. Fifth, we used the
recommended dichotomous choice with follow-up format for our contingent valuation
question. Sixth, we carefully examined differences in WTP across sub-groups who had been
differentially impacted by the current recession, and who were more or less politically active
and therefore likely to be more or less influential in shaping public response to any tax
increase.

Methods
Using a contingent valuation methodology (Loomis and White 1996; Holmes et al. 2004; Fix
et al. 2005; Stanley 2005; Martin-Lopez et al. 2008), we developed a self-administered mail
survey collaboratively with NCWRC staff. We developed the questionnaire using cognitive
interviews with 22 NC residents, interviews with anti-tax activists, and a pre-test (n = 19) of
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randomly selected NC residents. We used the interviews and pre-test to determine and
correct problems with question comprehension, wording, and skip patterns, and to finalize
bid structures for contingent valuation questions.
We administered the mail survey to a sample of 3,000 randomly selected residents of
NC during April - May, 2010. The sample was purchased from Survey Sampling
International (Shelton, CT) and achieved approximately 76% coverage of NC households
using landline phone records, drivers’ license records, and deed records (F. Markowitz,
Survey Sampling International, personal communication). Survey administration followed
Dillman’s Tailored Design Method (Dillman 2007), adapted to more closely follow survey
administration methods traditionally used by the NCWRC (Dalrymple et al. In Press). There
were five mailings of 1st survey packet, reminder postcard, 2nd survey packet, 3rd survey
packet, and final reminder postcard. Each survey packet included a cover letter explaining
the survey and a survey booklet with paid postage. Respondents were entered into a drawing
to win a $300 Visa® gift card as an incentive to complete the survey.
The final survey instrument consisted of 32 questions assessing willingness to
increase state taxes for nongame conservation and preferred tax sources for increase,
willingness to reallocate funds from other sources in the state budget, demographic
characteristics, and measures to assess impacts of the current economy on our results. While
many studies assessing WTP for nongame conservation focus on specific species (Loomis
and White 1996; Stanley 2005; Martin-Lopez et al. 2008), assessing WTP for multiple
species simultaneously gives a more accurate perception of public WTP (Loomis and White
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1996). Further, focusing WTP studies on specific species risks bias due to preconceived
notions respondents may hold with a given species (Martin-Lopez et al. 2008). Because we
were studying public WTP for a comprehensive nongame conservation program, and the
aforementioned biases in studying WTP for single species, we focused our survey instrument
on all nongame species in NC.
To test for non-response bias we attempted to conduct phone interviews with a
randomly selected sample of 400 non-respondents. We attempted to contact each individual
four times before removing them from the sample. The phone interview was an abbreviated
version of the questionnaire and determined WTP increased taxes for nongame wildlife
conservation, preferred tax source to increase for nongame conservation, age, and education.
We completed 91 interviews for a response rate of 32% after adjusting for inaccurate phone
numbers.
To determine respondents’ opinions on designating the responsibility of funding
nongame conservation, respondents were asked to rank on a 7-point likert scale, where 1 =
very unfair and 7 = very fair, a series of five statements regarding who should pay for
wildlife conservation: users, all taxpayers, or no one (Figure 1). We measured both the
percent of respondents who agreed with each statement (those who responded with a 5, 6, or
7) and the mean value of agreement selected by respondents (Figure 1). We asked
respondents to identify how politically active they are on a 5-point scale (1 = very politically
active, to 5 = not at all politically active). Respondents were identified as politically active if
they self-identified as “very politically active” or “pretty politically active” and as politically
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inactive if they self-identified as “a little politically active” or “not at all politically active”.
We compared respondents’ opinions on designating the responsibility of funding nongame
conservation between those who were and were not politically active.
To determine WTP increased taxes for nongame conservation, respondents were first
given a list of seven tax types (Table 1) and asked to rank fairness of increasing each type of
tax on a 7-point likert scale, where 1 = very unfair and 7 = very fair. We then asked
respondents to identify which one of the seven tax types they would most prefer to be
increased to support nongame conservation. We compared the preferred tax types of
politically active and inactive respondents. We asked respondents to imagine a scenario in
which their selected tax was increased to benefit nongame conservation, and then used a
dichotomous choice with follow-up method to find mean WTP. Using the dichotomous
choice with follow-up bid method reduced potential for strategic bias. Although some
studies ask respondents their WTP for a specific tax type (Stanley 2005), allowing
respondents to select their preferred tax type in our study reduced bias related to using a
specific payment vehicle. Although using these methods prevented us from calculating mean
WTP for a specific tax type, it allowed us to better understand tax type preferences in NC and
a general estimate for mean WTP.
We selected 10 variables to compare factors which influenced the dollar amount of
tax increases respondents were willing to pay including attitudes and experience with wildlife
prior to survey, demographic information, and information regarding the economic recession
during the time of the survey. We included variables assessing how important nongame
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conservation was to the respondent on a five-point likert scale (1 = very unimportant, to 5 =
very important), how often respondents watched/enjoyed wildlife (1 = never, to 5 = five or
more times per month), whether they were familiar with the NCWRC’s Wildlife Diversity
Program before the survey (0 = not familiar, 1 = familiar), and whether they had donated to
the tax check-off before (0 = had not donated, 1 = had donated), with the hypothesis that all
four variables would be positively related to WTP. Manfredo and Haight (1986) found that
donors to Oregon’s nongame tax check-off were more likely to participate in wildlife
watching than non-donors and that they were more cognizant of the tax check-off option
advertising than non-donors. Similarly WTP for nongame species is likely higher among
those that participate in outdoor recreation and value wildlife species (Loomis and White
1996). Past contributions to other conservation organizations may predict support for
allocating taxes for nongame conservation (Stanley 2005), so we included a binary variable
(0 = had not donated, 1 = had donated) to assess whether they had donated to another
conservation organization within 12 months prior to the survey.
We predicted that age would be negatively related to WTP for nongame conservation
and included it as continuous variable. Contributors to nongame tax check-offs have been
found to be more likely to be in the 25-39 year old age category than non-contributors (Moss
et al. 1986). Furthermore, Stanley (2005) found that WTP for biodiversity conservation was
negatively related to age, i.e., younger individuals were willing to pay more than older
individuals. We included gender in the models (0 = female, 1 = male) with the prediction
that women would hold a higher WTP, as females have been found to be more likely to
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engage in pro-environmental behavior (Hunter et al. 2004; Stern et al. 1993; Chen et al.
2011). We included education in our models as a binary variable (0 = less than college
degree, 1 = college degree or higher) and predicted it would be positively related to WTP.
Education has also been found to be positively related to pro-environmental behavior (Scott
and Willits 1994; Chen et al. In press), and contributors to nongame tax check-offs have been
found to be more highly educated than non-contributors (Moss et al. 1986). Respondents
identified their annual household income as one of nine categories (1 ≤ $14,999, to 9 ≥
$200,000). In our models we coded each respondent’s income as the midpoint of their selfselected income category and reported it in units of $1,000 (e.g., respondents in the $50,000
to $74,999 income bracket were coded as 62.5). We included income in the models with the
hypothesis those with higher income levels would have a higher WTP. Income has also been
found to be positively related to WTP for biodiversity conservation (Chen and Jim 2010),
and economic theory predicts that WTP for any good or service, holding all else equal,
should be positively related to income. We asked respondents if they had lost a job in their
household due to the economy, and included a binary variable (0 = no job loss, 1 = job loss)
to measure this effect. Given the economic recession at the time of the survey, we predicted
that loss of job within the household due to the recession would reduce respondents’ WTP.
This finding would also be relevant to times of normal economic growth, as employed
individuals have been found to be more likely to engage in pro-environmental behavior
(Chen et al. 2011).
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To assess respondents’ willingness to reallocate funds from other state programs to
the NC Wildlife Diversity Program, we first gave respondents an abbreviated version of the
state budget. We asked whether the amount designated to the Wildlife Diversity Program
was too much, just right, or not enough (Appendix E). Those who felt the amount was not
enough or weren’t sure were asked to identify how much should be reallocated to the
Wildlife Diversity Program and from which source it should come.
We used SAS 9.2 (Cary, NC) to fit the models for willingness to pay increased taxes
for nongame conservation. As economic data are necessarily non-negative and typically
right-skewed, we used a lognormal distribution to model WTP. In particular, we regressed
log (WTP) on the predictor variables. Because we used the dichotomous choice with followup bid method we obtained censored data for each respondent. Instead of observing the exact
response from the individual, based on the initial and follow-up bid amounts, we were able to
determine an interval in which their WTP lies. For example, if a respondent said yes to their
initial bid of $50 but no to their follow-up bid of $100, the response of interest is only known
to lie in the interval between $50 and $100. We used the LIFEREG procedure in SAS to fit
interval censored regression models. If an individual responded “no” to both bids, then we
knew the response of interest was smaller than the follow-up bid amount, but was assumed to
be no smaller than 0. If an individual responded “yes” to both bids, then we had leftcensored data, as we knew their lower bound but not their upper bound. This is a special
case of interval censoring that is also handled in the LIFEREG procedure
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We used a backward selection method to find best models at each level of variable
inclusion, then used the Akaike Information Criterion (AIC) to compare models (Burnham
and Anderson 2002). We selected the model with smallest AIC value as the “best fit” model.
Among the predictors included in our model, we found that the education level in our
sample was significantly different from the NC census population data. We accounted for
this bias by using a least squares adjusted mean in our estimate of the willingness to pay. We
used t-tests to compare respondent and non-respondent data and found no significant
difference in mean age (t = 1.35; p = 0.05), importance of nongame conservation (t = -1.07, p
= 0.05), or frequency of watching/enjoying wildlife (t = 1.36, p = 0.05).

Results
We received 598 returned surveys for a response rate of 21% after adjusting for
undeliverable addresses (margin of error of 4.01%). Our respondents were predominately
male (63%), and the mean age was 55 years old. The majority of respondents (78%) were
white, and the median income was $62,500. Most respondents (70%) felt nongame
conservation was “important” or “very important”, and 93% of respondents reported
watching/enjoying wildlife at least once a year. Twenty-eight percent of respondents were
familiar with the tax check-off benefiting the NCWRC Wildlife Diversity program, and a
third (33%) of respondents who were familiar with the tax check-off option reported having
made donations via the tax check-off option previously. However, due to the “social
desirability bias” of this response, this number is potentially exaggerated (Applegate 1984;
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Moss et al. 1986). Forty-four percent of respondents held a bachelors degree or higher.
Similar to survey respondents, a high proportion of non-respondents who participated in our
phone interviews (42%) held at least a bachelor’s degree. These proportions were
significantly higher than the percent of the true population which held a bachelor’s degree
(23%; US Census 2010).
When given the five scenarios regarding who should pay for wildlife conservation,
respondents preferred charging entrance and user fees (47%; Figure 1) over the other funding
mechanisms. Mean support for this option was closely followed by a progressive tax on all
tax payers and a sales tax on outdoor recreation equipment, which both received 41%
agreement. Few respondents indicated support for no one paying taxes to conserve nongame
wildlife (24%), or for all taxpayers paying the same amount of taxes to conserve nongame
wildlife (21%). Politically active respondents were less likely than all respondents to agree
with a progressive income tax (35%), more likely to agree with a flat income tax (27%),
more likely to agree with a tax on outdoor recreation equipment (44%), more likely to agree
with user fees (51%), and less likely to agree with the statement no one should pay for
nongame wildlife conservation (22%).
Respondents considered a tax on lottery winnings the most fair funding option,
followed closely by a sales tax on outdoor recreation equipment (Table 1). However, when
asked which of the seven tax types they preferred to be increased, sales tax on outdoor
recreation equipment was selected by the most respondents (31%), followed by sales tax on
alcohol (Table 1). Politically active respondents selected tax on lottery winnings as their
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most preferred tax for increase (33%), followed by tax on alcohol (28%) and tax on outdoor
recreation equipment (22%; Table 2). The majority of respondents (73%) were willing to
increase their annual taxes to support the Wildlife Diversity Program. Of the 27% unwilling
to pay any tax increase to support nongame conservation, 84% reported being opposed to any
increase in state taxes, regardless of the beneficiary. Based on the data, the adjusted least
squares mean estimate of mean WTP increased taxes for nongame conservation was $68.92.
Evidence supported multiple candidate models for predicting public WTP increased
taxes for nongame conservation (Table 3). The best-fit model included four variables: the
importance of wildlife conservation to the respondent, how often the respondent
watched/enjoyed wildlife, age, and education level (Table 4). Importance of nongame
conservation to the respondent and how often the participant watches/enjoys wildlife both
had positive coefficients (.2611 and .5322, respectively). As the dependent variable was
modeled on the log scale, this indicated that WTP for nongame conservation increased as
importance of nongame conservation to the respondent increased by about 1.7 times per
increase in the likert scale. Likewise, WTP increased by about 1.3 times as the frequency of
watching/enjoying wildlife increased by one likert unit. Education held a positive coefficient
(.4616), indicating that those with a bachelor’s degree or higher held a higher willingness to
pay about 1.6 times greater than those who did not hold a college degree. Age held a
negative coefficient (-0.0146), indicating that WTP decreased about .9 times with each
increase of one year in age. It is important to consider the impact of income when assessing
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WTP. The model including income (Table 5) held a positive income coefficient (.0017),
indicating that WTP increased about one times greater with each $1,000 increase in income.
When given the state budget allocation to the Wildlife Diversity Program, 9% of
respondents felt it was too much, 19% responded it was just right, 40% reported it was not
enough, and 31% didn’t know. Respondents who allocated more funding to nongame
conservation allocated an average of $545,000 and a median of $250,000 (standard deviation
= $1,232,724, inner quartile $100,000 - $500,000). Prison budgets were reallocated to
nongame conservation far more (48%) than the next most favored options (highway fund =
13%, other = 13%). Respondents who selected other were given an open-ended option to fill
in their own answer; the only repeated responses were reducing government salaries (n = 10)
and welfare benefits (n = 6).

Discussion
Our findings suggest NC residents support a user-based specialized tax over other options for
funding nongame conservation. This may reflect a perceived fairness associated with “user
pays” forms of taxation (Hutchins et al. 2009). The high levels of support for using lottery
and alcohol taxes to support nongame conservation may reflect support for using funds from
“sin taxes” to promote public welfare, as these taxes are often used to address costs for other
public benefits including health care and education (Lorenzi 2010). Preferences for these
three mechanisms may also reflect a strategic desire to shift costs associated with nongame
conservation to others. In a previous study sampling only wildlife recreationalists,
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respondents preferred general taxes which spread costs across a broad tax base over more
specialized taxes to fund nongame conservation (Mangun and Shaw 1984). The discrepancy
between our results and those of Mangun and Shaw (1984) may be explained by the broad
sample attempting to shift costs onto specialized users in our study, and specialized users
attempting to shift costs onto the broader public in the recreationalist study. Overall a sales
tax on outdoor recreation equipment was most preferred and therefore should generate the
least opposition among the general public. However it is worth noting that on a likert scale
41% of respondents still rate it unfavorably. This is also true of politically active
respondents, who are more likely to select sin taxes as their most preferred.
Our findings suggest that despite successes in Arizona and Missouri, efforts to
generate funding via general sales tax or other broad taxes are extremely unpopular.
Progressive forms of those taxes, however, would increase perceived fairness and potentially
support. These findings suggest the most politically feasible path towards nongame funding
may lie in user pay models such as in the outdoor recreation equipment taxes of Texas and
Virginia, or in directing sin taxes towards nongame conservation using the rationale that it
provides a public benefit. Respondents rated the fairness of increasing NC income tax for
nongame conservation on a 7-point scale as 2.41 (Table 1), however rated agreement of using
a progressive tax for nongame wildlife as a 3.75 (Figure 1). NC’s income tax is a
progressive tax, however emphasizing the progressive nature of an income tax option appears
to have elicited greater support. Future studies should carefully consider how to emphasize
progressive income taxes when determining WTP.
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The mean WTP ($68.92) for nongame conservation in NC was slightly higher than
the annual WTP of $50 - $60 reported for all local endangered species in Orange County, CA
(Stanley 2005). WTP may have been slightly larger in our study because Stanley (2005)
considered increases only in income and sales taxes, which we identified as having broad
opposition. The similar values suggest confidence for this study and illustrate that NC
residents are willing to pay more annually for nongame conservation than they currently do.
Most previous WTP research addressing nongame conservation has focused on single
species. These studies have generated wide ranging values, $6 to $95 annually (Hageman
1985; Cummings et al. 1994; Loomis and White 1996), likely because WTP measures for
singles species can be biased by preconceived attitudes towards a specific species (MartinLopez et al. 2008). Studying NC nongame species as a whole likely led our results to be less
biased. Further, WTP studies during times of economic recession may elicit WTP estimates
which are smaller than WTP during normal economic periods (Maria and Loomis 2010).
Therefore, our results are potentially an underestimate of population WTP during normal
economic times and may receive less political opposition if implemented outside of a
recession.
The mean WTP among the non-respondent phone interviewees was higher than our
estimate based on the sample at $80.81. However, we suspect this was due to social
desirability bias (Dillman 2007) of taking the survey over the phone rather than the selfadministered format. This finding, combined with the findings that there were no significant
differences in the importance of nongame conservation or frequency respondents
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watched/enjoyed wildlife, may imply that survey respondents were not inherently those who
were more supportive of increasing tax allocations for nongame conservation.
Respondents were willing to provide additional funding for nongame conservation
even if it required tradeoffs with other critical public services. This suggests that the lack of
realistic trade-offs associated with many nonmarket valuation techniques (Mitchell and
Carson 1989) was not solely responsible for NC residents WTP for nongame conservation.
The finding that respondents prefer tax revenues to be reallocated from prisons supports
previous research suggesting people have difficulty thinking in terms of causal chains
(Vinnex 1999). The most preferred source of reallocated funding for nongame conservation,
prisons, provided indirect benefits to respondents, while less preferred options (e.g., highway
funds, public education) provided more direct benefits for respondents. Respondents may
also have selected prisons under the perception that the decrease would negatively impact
only prisoners, while decreasing other state budget services would affect the general public.
When divided by the 3.1 million households in NC (US Census 2010), the mean amount
respondents were willing to reallocate ($545,000) amounts to only 18¢ per household and is
also only about .00003% of the NC state budget (Appendix E). Reallocating this amount
from prisons would decrease the prison budget by <1% (Appendix E). These findings
suggest respondents are willing to reallocate very little from the current state budget and the
contributions of their current taxes. However, this might offer greater support to the finding
that respondents are truly willing to pay more in annual taxes to benefit nongame
conservation.
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The demographic variables predicting WTP for nongame conservation largely
supported the relationships hypothesized in this study. Similar to Stanley (2005), we found a
higher WTP among younger stakeholders. As the environmental movement took hold in the
late 1960s to early 1970s, today’s younger taxpayers have grown-up with environmentallyconscious education and a greater awareness of environmental degradation. Similarly, our
finding that education is positively related to WTP supported literature on pro-environmental
behavior (Scott and Willits 1994; Chen et al. 2011) and demographic influences on nongame
tax check-offs (Moss et al. 1986). Those who are more highly educated likely have a better
understanding of environmental issues, as well as their own responsibility for environmental
protection (Chen et al. 2011). Our findings that importance of nongame wildlife and
frequency of watching/enjoying wildlife are positively related to WTP support previous
literature (Manfredo and Haight 1986; Loomis and White 1996). It is logical that those who
value nongame conservation would be more willing to pay for it. This relates to other
findings from our study which suggested people are most responsive to paying for services
from which they perceive a direct benefit. As values and perceived benefits influenced both
WTP increased taxes and willingness to reallocate funds, future research should further
investigate perceived benefits of nongame conservation among wildlife watchers and nonwildlife watchers, as well as varying demographic groups.
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Management Implications
If state wildlife agencies, including the NCWRC, wish to increase state tax
allocations for nongame wildlife, they should propose mechanisms that will receive the least
political opposition. Because support was greatest among those who felt conservation was
important, those who enjoy wildlife often, and younger and better-educated taxpayers,
proposed taxes should either explicitly place the financial burden on these groups or focus
educational and promotional materials to members outside of these groups. For example, a
tax on outdoor recreation equipment more frequently used by younger constituents (e.g.,
canoes) would receive higher support than a tax on equipment used by older constituents
(e.g., bird seed). In this case, a tax on bird seed would also face the stigma against taxing
seniors that deterred the initial version of the Fish and Wildlife Conservation Act (Loomis
and Mangun 1987). If a flat tax was proposed, educational efforts should be targeted on
older or less educated groups. Similarly if a tax is proposed that impacts all taxpayers (e.g.,
increased sales tax), marketing efforts should be made emphasizing importance of nongame
conservation to those who do not participate in wildlife watching. Agencies should work
with retailers and economists to ensure that tax increases won’t result in consumers paying
more than $68.92 annually, and consider only proposing tax increases during times of normal
economic growth to maximize WTP.
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Figure 1: Mean agreement with statements of who should pay for nongame wildlife
conservation on a 1 – 7 likert scale, where 1 = strongly disagree and 7 = strongly agree, from
a 2010 survey of North Carolina residents.
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Table 1. Mean fairness level for several taxation types suggested as funding sources for
nongame conservation (where 1 = “very unfair” and 7 = “very fair”), from a 2010 survey
of North Carolina residents
Tax Type
Percent of Respondents who
Mean fairness (SE)
selected tax type as their most
preferred to increase for
nongame conservation
Sales Tax on Outdoor
31%
3.99 (.086)
Recreation Equipment
Sales Tax on Alcohol
27%
3.97 (.098)
Tax on Lottery Winnings 24%
4.16 (.097)
General Sales Tax
7%
2.88 (.082)
Income Tax
6%
2.41 (.074)
Tax on Real Estate
3%
2.14 (.067)
Property Tax on Cars
1%
2.09 (.068)
dsfE
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Table 2. Mean fairness level for several taxation types suggested as funding sources for
nongame conservation (where 1 = “very unfair” and 7 = “very fair”) compared between
respondents who identified themselves as politically active or inactive, from a 2010 survey
of North Carolina residents
Tax Type

Percent of politically
active respondents who
selected tax type as
their most preferred

Percent of politically
inactive respondents who
selected tax type as their
most preferred

22%

33%

28%
35%
6%
8%
0%
1%

26%
22%
9%
6%
4%
1%

n = 102

n = 241

dsfE

Sales Tax on Outdoor
Recreation Equipment
Sales Tax on Alcohol
Tax on Lottery Winnings
General Sales Tax
Income Tax
Tax on Real Estate
Property Tax on Cars
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Table 3: Models predicting willingness to pay for nongame conservation with Δ AIC values
less than three from a 2010 survey of North Carolina residents.

Candidate model
(1)importance of nongame
conservation + how often
enjoy wildlife + age +
education
(2) importance of nongame
conservation + how often
enjoy wildlife + age +
education + income
(3) importance of nongame
conservation + how often
enjoy wildlife + age +
education + income + donated
to tax check-off before

AIC

Δ AIC

Akaike
Weight

Evidence
Ratio

1187.455

0.000

0.441

1.000

1188.396

0.941

0.269

1.636

1189.486

2.031

0.152

2.895
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Table 4. The best-fit model predicting willingness to pay for nongame conservation from a
2010 survey of North Carolina residents
Dependent Variable

Independent Variable
importance of nongame
conservation1
how often watch/enjoy
wildlife2
age3
education4
intercept

amount willing to
pay
Coefficient
(significance)

Standard
pError
value

0.5311

0.102

0.000

0.2677

0.067

0.000

-0.0146
0.4616
1.1214

0.005
0.156
0.457

0.002
0.003
0.014

n = 471
1

Importance was measured as a likert scale where 1 = very unimportant, 5 = very important
How often watch/enjoy wildlife was measured as a likert scale where 1 = never, 5 = 5 or
more times per month
3
Age was measured as a continuous variable in years
4
Education was measured as 0 = less than college education, 1 = college education or greater
2
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Table 5. The best-fit model predicting willingness to pay for nongame conservation plus
income from a 2010 survey of North Carolina residents
Dependent Variable

Independent Variable
importance of nongame
conservation1
how
often
watch/enjoy
wildlife2
age3
education4
income5
intercept

amount willing to
pay
Coefficient
(significance)

Standard
pError
value

0.5322****

0.101

0.000

0.2611****
-0.0143***
0.3938***
.0017
1.0357**

0.067
0.005
0.169
0.002
0.464

0.000
0.004
0.019
0.303
0.026

n = 471
*p ≤.1 **p ≤.05 ***p ≤.01 ****p ≤.001
1

Importance was measured as a likert scale where 1 = very unimportant, 5 = very important
How often watch/enjoy wildlife was measured as a likert scale where 1 = never, 5 = 5 or
more times per month
3
Age was measured as a continuous variable in years
4
Education was measured as 0 = less than college education, 1 = college education or greater
5
Respondents identified their annual income category. Income was coded as the midpoint of
the category in thousands
2
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Appendix A: License Study Results

2009 North Carolina Hunting and Inland
Fishing Survey
Use
sticker
to seal
survey
here

Images from US Fish and Wildlife Service

This survey deals with wildlife and inland fisheries management in North
Carolina. We need your input to help set goals and decide how to handle rising
costs of management. You do not have to consider yourself a serious hunter or
angler in order to fill out this survey. We are interested in everyone’s responses
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1. Do you consider yourself (check one)
1 Primarily an angler
2 Primarily a hunter
3 Both a hunter and an angler
4 Not an angler or a hunter
Response

Percent of
Respondents

Primarily an angler
Primarily a hunter
Both a hunter and an angler
Not an angler or a hunter

33.9%
12.4%
48.0%
5.7%

Number of Observations
Mean

825
2.25
.035

Std. Error of Mean

2. How satisfied or dissatisfied are you with the way the Wildlife Resources Commission
manages wildlife in North Carolina? (check one)
1 Very Satisfied
2 Satisfied
3 Neutral
4 Dissatisfied
5 Very Dissatisfied
(counted separately) Unsure
Response

Percent of
Respondents

Very Satisfied
Satisfied
Neutral
Dissatisfied
Very Dissatisfied

12.2%
50.2%
27.9%
8.2%
1.6%

Number of Observations
Mean
Std. Error of Mean
Unsure:
n=51

771
2.37
.031
6.2%
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3. How satisfied or dissatisfied are you with the way the Wildlife Resources Commission
manages inland fisheries in North Carolina? (check one)
1 Very Satisfied
2 Satisfied
3 Neutral
4 Dissatisfied
5 Very Dissatisfied
(Counted separately) Unsure
Response

Percent of
Respondents

Very Satisfied
Satisfied
Neutral
Dissatisfied
Very Dissatisfied

9.3%
49.2%
31.1%
9.1%
1.4%

Number of Observations
Mean
Std. Error of Mean
Unsure:
n=82

740
2.44
.031
9.9%

4. How important or unimportant is fishing to you? (check one)
1 Essential
2 Very important
3 Somewhat important
4 Not important
(counted separately) I do not fish
Response

Percent of
Respondents

E

Essential
Very Important
Somewhat Important
Not Important
Number of Observations
Mean
Std. Error of Mean
I do not fish:

16.9%
48.3%
30.5%
4.3%
812
2.22
.027
n=17 2.1%
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If you do not fish, please skip to question #12 on the next page
5. Below is a list of fish species that are commonly fished for in North Carolina. Please
indicate whether or not you fish for the following:

1 Whatever I Can
Catch
2 Bluegill/Sunfish
3 Catfish
4 Crappie
5 Largemouth
Bass

Yes
433
60.0%
417
60.0%
461
65.9%
512
72.8%
557
79.3%

No
289
40.0%
278
40.0%
239
34.1%
191
27.2%
145
20.7%

Yes
6 American/Hickory
75
Shad 10.7%
7 Smallmouth Bass 364
52.1%
8 Striped Bass 370
52.8
9 Trout 368
52.5%
10 White Bass 251
35.9%

Other (please specify): ______________________
Other responses included:






Flounder – 16 respondents
Walleye – 14 respondents
Perch – 11 respondents
Carp – 8 respondents
Drum – 8 respondents
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No
624
89.3%
334
47.9%
331
47.2%
333
47.5%
448
64.1%

Please indicate which two North Carolina species you most prefer to fish:
1st ___________________
2nd _______________________
1st Preferred Species

Percent of
Respondents

E

Whatever I Can Catch
Bluegill/Sunfish
Catfish
Crappie
Largemouth Bass
American/Hickory Shad
Smallmouth Bass
Striped Bass
Trout
White Bass
Bass*
Other**

.3%
5.1%
12.1%
14.9%
29.5%
.1%
1.7%
4.7%
18.0%
.4%
6.2%
7.0%

2nd Preferred Species

Percent of
Respondents

E

Whatever I Can Catch
Bluegill/Sunfish
Catfish
Crappie
Largemouth Bass
American/Hickory Shad
Smallmouth Bass
Striped Bass
Trout
White Bass
Bass*
Other**

.1%
10.6%
16.5%
19.2%
14.6%
.3%
8.5%
5.5%
11.6%
.9%
7.2%
4.9%

*Individuals who stated “bass” but did not specify whether large or smallmouth
**Individuals who stated a species other than those on the list
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6. How often do you release the fish you catch? (check one)
1 Always
2 Almost always
3 Sometimes
4 Almost never
5 Never
Response

Percent of
Respondents

Always
Almost always
Sometimes
Almost never
Never

19.2%
41.0%
35.6%
3.4%
.8%

Number of Observations
Mean

775
2.25
.030

Std. Error of Mean

7. How often do you fish for the following reasons?
Never
Sometimes
For recreation
11
206
1.3%
27.7%
To spend time with others
27
377
3.8%
52.4%
For food
161
391
23.7%
57.5%
To be close to nature
27
221
3.8%
31.3%
For relaxation
14
174
1.9%
23.6%
For tradition
166
236
257%
35.8%
Other (please specify): _______________________

Always
527
70.8%
316
43.9%
128
18.8%
457
64.8%
549
74.5%
257
39.0%

Other responses included:


Enjoyment or stress relief - 15 respondents



Family time or to pass the tradition on to their children - 14 respondents



Tournaments or work-related reasons - 8 respondents
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8. How often do you eat the fish you catch? (check one)
1 Always
2 Almost always
3 Sometimes
4 Almost never
5 Never
Response

Percent of
Respondents

Always
Almost always
Sometimes
Almost never
Never

18.4%
15.6%
37.5%
15.3%
13.2%

Number of Observations
Mean

778
2.89
.045

Std. Error of Mean

9. How much did you spend on things related to fishing in the last 12 months? (for example,
transportation costs, equipment, food)
$___________
Number of Observations
Minimum
Maximum
Mean
Std. Error of Mean

743
$0
$32,000
$909.61
90.16

10. If you had to replace all of your fishing equipment today, how much would it cost? (for
example, lures, rods, boats) $___________
Number of Observations
Minimum
Maximum
Mean
Std. Error of Mean

744
$0
$100,000
$7808.10
521.84
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11. When fishing in the past 12 months, how often did you use
Always
Game Lands
WRC Public
Boat Ramps

46
6.5%
150
20.5%

Almost
Always
82
11.7%
138
18.9%

Sometimes

Rarely

Never

204
29.0%
197
27.0%

102
14.5%
75
10.3%

269
38.3%
170
23.3%

12. How important or unimportant is hunting to you? (check one)
1 Essential
2 Very important
3 Somewhat important
4 Not important
(counted separately) I do not hunt
Response

Percent of
Respondents

E

Essential
Very Important
Somewhat Important
Not Important
Number of Observations
Mean
Std. Error of Mean
I do not hunt: n=809

31.4%
41.9%
19.6%
7.0%
596
2.02
.036
26.6% stated they do not hunt

If you do not hunt, please skip to question # 18 on the next page
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13. Below is a list of wildlife species that are commonly hunted in North Carolina. Please
indicate whether or not you hunt for the following:
Yes
No
94
433
7 Rabbit
17.8% 82.2%
2 Bobcat
61
466
8 Squirrel
11.6% 88.4%
3 Dove 289
234
9 Turkey
55.3% 44.7%
4 Ducks, Geese, 139
386
10 White-tailed
or Swans 26.5% 73.5%
Deer
5 Fox
44
480
11 Wild/Feral Hog
8.4% 91.6%
6 Quail, 183
342
Pheasant, Grouse 34.9% 65.1%
Other (please specify):______________________
Other responses included:
 Raccoon – 12 respondents
 Coyote - 9 respondents
 Additional: groundhog, crow, turtles, and woodcock
1 Black Bear

Yes
284
53.8%
335
63.7%
299
57.2%
478
90.0%
103
19.8%

Please indicate which two North Carolina species you most prefer to hunt:
1st____________________
2nd_____________________
st
1 Preferred Species
Percent of
Respondents
Black Bear
2.0%
Bobcat
0.0%
Dove
5.7%
Ducks, Geese, or Swans
5.9%
Fox
.2%
Quail, Pheasant, Grouse
3.9%
Rabbit
4.5%
Squirrel
1.8%
Turkey
4.9%
White-tailed Deer
70.5%
Wild/Feral Hog
.2%
Other**
2.0
E

**Individuals who stated a species other than those on the list
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No
244
46.2%
191
36.3%
224
42.8%
53
10.0%
417
80.2%

2nd Preferred Species

Percent of
Respondents

E

Black Bear
Bobcat
Dove
Ducks, Geese, or Swans
Fox
Quail, Pheasant, Grouse
Rabbit
Squirrel
Turkey
White-tailed Deer
Wild/Feral Hog
Other**

3.3%
.2%
12.6%
5.4%
0.0%
5.2%
15.4%
11.5%
24.3%
17.2%
3.5%
1.3%

**Individuals who stated a species other than those on the list

14. How often do you hunt for the following reasons?
Never
Sometimes
For recreation
24
125
4.8%
24.9%
To spend time with others
31
249
6.3%
50.3%
For food
24
174
4.8%
34.7%
To be close to nature
17
104
3.4%
21.0%
For relaxation
12
107
2.4%
21.3%
For tradition
65
120
13.7%
25.3%
Other (please specify): _______________________
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Always
353
70.3%
215
43.4%
303
60.5%
375
75.6%
383
76.3%
290
61.1%

Other responses included:




Family time or to pass the tradition to their children - 6 respondents
Enjoyment - 6 respondents reported
Additional responses: population control, providing meat for others, and
training dogs

15. How much did you spend on things related to hunting in the past 12 months? (for
example, transportation costs, equipment, food)
$______________
Number of Observations
Minimum
Maximum
Mean
Std. Error of Mean

517
$0
$30,000
$1381.18
102.45

16. If you had to replace all of your hunting equipment today, how much do you think it
would cost? (for example, guns, decoys, ATVs) $__________
Number of Observations
Minimum
Maximum
Mean
Std. Error of Mean

503
$0
$100,000
$9,371.56
545.70

17. When hunting in the past 12 months, how often did you use
Always
Game Lands
WRC Public
Boat Ramps

44
8.5%
24
5.1%

Almost
Always
42
8.2%
25
5.3%
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Sometimes

Rarely

Never

123
23.9%
69
14.6%

85
16.5%
60
12.7%

221
42.9%
295
62.4%

18. Do you have a current membership in any hunting, fishing, or wildlife conservation
organizations or clubs?
Yes (please list them):_______________________________
No
_______________________________
Response

Number of
Respondents

Percent of
Respondents

168
643

20.7%
79.3%

E

Yes
No

The most commonly reported clubs included:


Private hunting/fishing clubs - 35 respondents



Ducks Unlimited - 25 respondents



North American Hunting/Fishing Club - 21 respondents



NRA - 15 respondents

19. In the past ten years, have you attended a Wildlife Resources Commission public hearing,
written a letter, or commented using the online forms to voice your opinion on an inland
fisheries or wildlife management issue in North Carolina?
Yes (for which issue(s)):______________________
No
_________________________
Response

Number of
Respondents

Percent of
Respondents

67
749

8.2%
91.8%

E

Yes
No

The most commonly reported issues included:
 Seasons or other regulations – 21 respondents


Wildlife or fisheries management – 13 respondents



Hunting with dogs – 7 respondents
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20. Have you written to a member of congress or state legislator on any topic in past year?
Yes (for which issue(s)):_______________________
No
_________________________
Response

Number of
Respondents

Percent of
Respondents

86
730

10.5%
89.5%

E

Yes
No


28 respondents reported writing letters for fisheries, wildlife, or other natural
resource related issues

21. Please check which of the following basic licenses you have purchased in the last 12
months. (check the box next to every license you have purchased)
1 Comprehensive Hunting
($30)
2 Comprehensive Inland
Fishing ($20)
3 County Hunting ($10)

50
7 State Hunting ($15)
43
6.0%
5.1%
114
8 State Inland Fishing ($15)
175
13.6%
20.9%
12
9 Sportsman ($40)
344
1.4%
41.1%
4 County Inland Fishing
38
10 Unified Inland/Coastal
100
($15)
4.5%
Fishing ($35)
11.9%
5 Hunting/Inland Fishing
54
11 Unified Sportsman/Coastal
82
Combo ($20)
6.5%
Recreational Fishing ($55)
9.8%
6 Inland 10-Day Fishing
19
Don’t Know
13
($5)
2.3%
1.6%
***Sum of percents is greater than 100% because respondents can hold more than
one license type
Other: ___________________________
The most common other types of licenses listed were:
 Saltwater – 25 respondents
 Trout Stamp – 8 respondents
 Duck Stamp – 7 respondent
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22. If you checked more than one license, which do you consider the most important to you?
(your primary license) ____________
Primary License

Percent of
Respondents

E

Comprehensive Hunting ($30)
Comprehensive Inland Fishing ($20)
County Hunting ($10)
County Inland Fishing ($15)
Hunting/Inland Fishing Combo $20)
Inland 10-Day Fishing ($5)
State Hunting ($15)
State Inland Fishing ($15)
Sportsman ($40)
Unified Inland/Coastal Fishing ($35)
Unified Sportsman/Coastal Recreational
Fishing ($55)
Number of Observations

6.2%
12.4%
0.0%
.9%
6.2%
0.5%
5.3%
16.8%
37.2%
6.2%
4.4%
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23. In total, how much did you pay for North Carolina licenses for yourself in the past 12
months? $___________
Number of Observations
Minimum
Maximum
Mean
Std. Error of Mean

804
$0
$$590
$38.20
1.06
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24. Did other people in your household purchase a North Carolina hunting or fishing license
of any type within the last twelve months?
Yes (how many other people?)______________
No
Response

Number of
Respondents

Percent of
Respondents

396
438

47.5%
52.5%

E

Yes
No
Respondents who said yes:

Number of Observations
Mean
Std. Error of Mean

385
1.5
.06

25. Did you purchase a license to fish or hunt from a state other than North Carolina in the
last 12 months? (check one)
Yes (which state(s)?)_______________________________
No
Response

Number of
Respondents

Percent of
Respondents

198
638

23.7%
76.3%

E

Yes
No

The most common states included:





South Carolina – 69 respondents
Virginia – 38 respondents
Tennessee – 19 respondents
Georgia – 18 respondents
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26. About how many days did you go fishing in North Carolina the past 12 months?
Responses combined with question 27
27. About how many days did you go hunting in North Carolina in the past 12 months?
______
Fishing

Hunting

E

Number of
648*
471**
Observations
Mean
32.41
21.81
Std. Error of Mean 1.77
1.52
*Only included individuals who identified themselves as anglers
**Only included individuals who identified themselves as hunters
As a result of inflation over the past several decades, the Wildlife Resources Commission must find
additional funds to maintain the current quality of hunting and fishing. We are interested in your
answers to the following questions about license fees. Even if the amount we suggest to you seems too
low or too high, please think carefully about your answers. It is important that you tell us your best
guess whether you would still purchase a license if the cost increases.

Start here.
28. If maintaining the current hunting and fishing quality in North Carolina meant that you
would pay $«start» more per year for your primary license, would you continue to purchase
that license? (all licenses would increase by $«start») (check one)
[ ] Yes: If yes, continue to
question 29,
29. If maintaining the current
hunting and fishing quality in
North Carolina meant that you
would pay $«high» more per year
for your primary license, would
you continue to purchase that
license? (all licenses would
increase by $«high») (check one)
[ ] Yes: If yes, [ ] No: If no,
continue to
skip ahead to
question 31
question 32 on
the next page

[ ] No: If no, continue to
question 30
30. If maintaining the current
hunting and fishing quality in
North Carolina meant that you
would pay $«low_» more per
year for your primary license,
would you continue to purchase
that license? (all licenses would
increase by $«low_») (check one)
[ ] Yes: If
[ ] No: If no,
yes, continue skip ahead to
to question 31 question 32 on
the next page
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Mean willingness to pay start value = $27, and combined response mean willingness to pay =
$34.33. Detailed analysis is listed on pg 41
31. If you answered yes, please indicate all the reasons why you are willing
to pay this much (Check ‘Yes’ or ‘No’ for each reason)
Yes
No
I already have plans for hunting and fishing next year
360
116
75.6% 24.4%
It’s a small enough increase that I can easily afford it
345
129
72.8% 27.2%
Relative to how much I have invested in hunting and
fishing equipment, this is a small amount
It seems like a fair price for my primary license
It seems fair for license costs to increase to catch up
with inflation, regardless of what that increase may be
Other: Please specify:______________________

354
115
75.5% 24.5%
286
186
60.6% 39.4%
213
259
45.1% 54.9%

Skip to Question 33

32. If you answered no to questions 29 or 30, please indicate which of the following
reasons would cause you not to purchase a license at the increased rate
(Check ‘Yes’ or ‘No’ for each reason):
It would be too expensive
I could not afford it
I would hunt or fish in another state
I would quit hunting or fishing
I was not planning to buy a license in NC anyway
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Yes
279
84.5%
170
51.8%
96
29.7%
94
29.3%
23
7.5%

No
51
15.5%
158
48.2%
227
70.3%
227
70.7%
285
92.5%

33. Do you believe a $«start» increase in license fees in order to maintain current
hunting and fishing quality would be (check one)
1 Unfair
2 Somewhat unfair
3 Neither fair or unfair
4 Somewhat fair
5 Fair
Dollar Amount of
Proposed Increase

Unfair

Somewhat
unfair

Neither
fair or
unfair

Somewhat
fair

Fair

Total

Number of
Observations

9.4%
22.0%
36.7%
47.3%
50.3%

11.2%
17.6%
20.7%
24.6%
28.0%

15.3%
9.4%
14.8%
5.4%
8.7%

18.2%
15.7%
16.6%
16.2%
6.8%

45.9%
35.2%
11.2%
6.6%
6.2%

100%
100%
100%
100%
100%

170
159
169
167
161

Fair

$5
$10
$20
$30
$50

828
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34. On a scale of 1 – 7, please circle whether you believe increases in fees for fishing
licenses would be fair to help cover the cost of the following management actions? (Circle
one choice per statement)
Unfair

1
Fishing access (for example,
purchasing or leasing
access)
Fish production (for
example, hatchery
maintenance or
construction)

Neutral

2

3

4

5

Fair

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Fisheries population studies
Fish habitat management
(for example, stream
restoration)
Restoration of depleted fish
populations

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Surveys to estimate angler
catch and harvest
Studies of angler opinions
on fisheries management

104

Mean: 4.22
Std. Error of Mean:
.068
Mean: 4.78
Std. Error of Mean:
.063
Mean: 4.19
Std. Error of Mean:
.065
Mean: 4.72
Std. Error of Mean:
.064
Mean: 5.15
Std. Error of Mean:
.063
Mean: 3.94
Std. Error of Mean:
.065
Mean: 3.89
Std. Error of Mean:
.066

35. On a scale of 1 – 7, please circle whether you believe increases in fees for hunting
licenses would be fair to help cover the cost of the following management actions? (Circle
one choice per statement)
Unfair
Fair

1
Hunting access (for
example, Game
Lands purchases)
Habitat management
for game species
Restoration of
depleted wildlife
populations
Wildlife population
studies
Studies of hunter
opinions on wildlife
management
Studies of hunter
effort and harvest

Neutral

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7
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Mean: 4.33
Std. Error of Mean:
.075
Mean: 4.57
Std. Error of Mean:
.070
Mean: 4.85
Std. Error of Mean:
.07
Mean: 4.20
Std. Error of Mean:
.072
Mean: 4.07
Std. Error of Mean:
.094
Mean: 4.12
Std. Error of Mean:
.073

Hunters and anglers face many of the same costs as the Wildlife Resources Commission.
This includes gas prices, and we would like to know how changing prices affects your
hunting and fishing practices. In the last year gas prices have fluctuated by over $2 per
gallon.
36. What county in North Carolina did you visit most often for fishing or hunting in the past
12 months? (this could be the county where you live)____________
The 10 counties most frequently cited included:











Wake – 27 respondents
Davidson – 24 respondents
Rowan – 18 respondents
Stanly – 18 respondents
Brunswick – 16 respondents
Mecklenburg – 16 respondents
Pender – 16 respondents
Carteret – 15 respondents
Guilford – 14 respondents
Person – 14 respondents

37. Now think about the specific place where you most often went hunting or fishing. How
many trips did you take to hunt or fish there in the last 12 months? ________________
Number of Observations
Minimum
Maximum
Mean
Std. Error of Mean

754
0
360
30.60
1.53

38. Was this for 1 fishing 2 hunting or 3 both? (check one)
Number of
Observations

Percent of
Respondents

379
167
269

46.5%
20.5%
33.0%

E

Fishing
Hunting
Both
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39. How many gallons of gas do you use on a typical trip to that place?
Number of Observations
Minimum
Maximum
Mean
Std. Error of Mean

__________

768
0
500
12.62
1.00

40. On a typical hunting or fishing trip, how many additional people traveled with you in the
same vehicle? _________
Number of Observations
Minimum
Maximum
Mean
Std. Error of Mean
Median

807
0
14
1.57
1.24
1.00

41. Over the last 12 months the average price of gas in the southeast was $3.06. If gas had
been «gas_percent»% «high_low», it would have cost $«gas_price» per gallon. If
this had been the case, how many hunting or fishing trips would you have taken to
the place you most frequently hunted or fished? ___________
Gas price analysis is listed on page 43
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42. If you would take fewer trips, what would you have done the rest of the time? (check all
that apply)
[ ] Hunted or fished somewhere else
[ ] Other outdoor recreation activities
[ ] Stayed at home
[ ] Other (please specify) ____________________________
[ ] Not sure
Response

Number of
Observations

Percent of
Respondents

76
68
180
24
45

24.6%
21.9%
58.1%
7.8%
14.6%

E

Hunted or fished somewhere else
Other outdoor recreation activities
Stayed at home
Other
Not sure

The following questions will give us more information on anglers and hunters in North
Carolina. The information you provide will remain strictly confidential and you will NOT be
identified by your answers.
43. Are you female or male?
0 Female
1 Male
Response

Number of
Observations

Percent of
Respondents

116
685

14.5%
85.5%

E

Female
Male

44. In what year were you born? 19_______
Number of Observations
Minimum

793
31
Maximum
91
Mean
62.95
Std. Error of Mean
.45
Median
62
Mode
59
Table is listed in year born, not age
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45. Do you have any children?
No
Yes (how many?) _________________

Response

Number of
Respondents

Percent of
Respondents

616
184

77.0%
23.0%

E

Yes
No
Respondents who said yes:

Number of Observations
Mean
Std. Error of Mean

605
2.27
.046

46. How many people live in your household? (that is how many people share the same
kitchen) ___________
Number of Observations
Mean
Std. Error of Mean

794
2.87
.047

47. What is your primary occupation? ________________________

48. What is your race or ethnicity? (check all that apply)
Response

Number of
Respondents
5
725
40
21
4
0

E

Hispanic or Latino
White
Black or African American
American Indian or Alaska Native
Asian
Native Hawaiian or other Pacific
Islander
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Percent of
Respondents
.6%
90.9%
5.0%
2.6%
.5%
0%

49. For statistical purposes only, which of the following best describes your total household
income in the past year? (check one)
1 Less than $14,999
2 $15,000–24,999
3 $25,000–34,999
4 $35,000–49,999
5 $50,000–74,999
6 $75,000–$99,999
7 $100,000–149,999
8 $150,000–199,999
9 $200,000 or More
Response

Number of
Percent of
Respondents Respondents

E

Less than $14,999
$15,000–24,999
$25,000–34,999
$35,000–49,999
$50,000–74,999
$75,000–$99,999
$100,000–149,999
$150,000–199,999
$200,000 or More

52
68
85
130
164
122
76
23
20

Number of Observations
Median
Mean
Std. Error of Mean

740
5
4.61
.071
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7.0
9.2
11.5
17.6
22.2
16.5
10.3
3.1
2.7

50. What is the highest level of education you have completed? (check one)
1 Less than high school graduation
2 High school graduation or GED
3 Vocational or trade school
4 Associates Degree (2 year degree)
5 Some college
6 College graduation (Bachelor’s or 4 year degree)
7 Graduate or professional degree
[ ] Other (please specify):_________________

Response

Number of
Respondents

Percent of
Respondents

Less than high school graduation
High school graduation or GED
Vocational or trade school
Associates Degree (2 year degree)
Some college
College graduation (Bachelor’s or 4 year
degree)
Graduate or professional degree
Other

67
245
69
93
129
112

8.5%
31.2%
8.8%
11.8%
16.4%
14.3%

63
7

8.0%
.9%

Number of Observations
Median
Mean
Std. Error of Mean

785
4.0
3.76
.068

E

51. Have you or anyone in your household lost your job due to the current state of the US
economy?
Response

Number of
Observations

Percent of
Respondents

607
188

76.4%
23.6%

E

No
Yes
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52. Do you believe the current state of the US economy will impact your hunting or fishing
practices?
Response

Number of
Observations

Percent of
Respondents

416
375

52.6%
47.4%

E

No
Yes

[ ] Yes (please specify how)________________________

53. What is the zip code of your primary residence?
____________________
Thank you for your participation!
If you have any other comments you would like to share with us, please attach additional
sheets or e-mail license.survey@gmail.com
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Appendix B: Results of License Study Non-Response Phone Interviews
1. Do you consider yourself (check one)
1 Primarily an angler
2 Primarily a hunter
3 Both a hunter and an angler
4 Not an angler or a hunter
Response

Percent of
Respondents

Primarily an angler
Primarily a hunter
Both a hunter and an angler
Not an angler or a hunter

32.9%
17.1%
38.2%
11.8%

Number of Observations
Mean

76
2.29
.121

Std. Error of Mean

2a*. How important or unimportant is fishing to you? (check one)
1 Essential
2 Very important
3 Somewhat important
4 Not important
*This question was only asked of respondents who considered themselves “Primarily an
angler” or “Both a hunter and an angler”
Response

Percent of
Respondents

E

Essential
Very Important
Somewhat Important
Not Important
Number of Observations
Mean
Std. Error of Mean

11.9%
45.8%
33.9%
8.5%
59
2.39
.105
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2b*. How important or unimportant is hunting to you? (check one)
1 Essential
2 Very important
3 Somewhat important
4 Not important
*This question was only asked of respondents who considered themselves “Primarily a
hunter” or “Both a hunter and an angler”
Response

Percent of
Respondents

E

Essential
Very Important
Somewhat Important
Not Important
Number of Observations
Mean
Std. Error of Mean

25.0%
47.5%
25.0%
2.5%
40
2.05
.124

3. Which hunting and fishing licenses have you purchased in the last 12 months?
Comprehensive Hunting
($30)
Comprehensive Inland
Fishing ($20)
County Hunting ($10)
County Inland Fishing
($15)

0
0%
3
3.9%
0
0%
4
5.3%

Hunting/Inland Fishing
Combo ($20)

2
2.6%

State Hunting ($15)
State Inland Fishing
($15)
Sportsman ($40)
Unified
Inland/Coastal
Fishing ($35)
Unified
Sportsman/Coastal
Recreational Fishing
($55)
Don’t Know

2
2.6%
12
15.8%
38
50%
10
13.2%
5
6.6%

Inland 10-Day Fishing
1
0
($5)
1.3%
0%
*Sum of percents is greater than 100% because 2 respondents held more than one
license type.
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4. Which of your licenses do you consider your primary license?*
Primary License

Percent of
Respondents

E

Comprehensive Hunting ($30)
0.0%
Comprehensive Inland Fishing ($20)
5.3%
County Hunting ($10)
0.0%
County Inland Fishing ($15)
5.3%
Hunting/Inland Fishing Combo $20)
2.6%
Inland 10-Day Fishing ($5)
1.3%
State Hunting ($15)
2.6%
State Inland Fishing ($15)
13.2%
Sportsman ($40)
50.0%
Unified Inland/Coastal Fishing ($35)
11.8%
Unified Sportsman/Coastal Recreational 7.9%
Fishing ($55)
Number of Observations
76
*For respondents who only held one license type it was included as their primary

5. If maintaining the current hunting and fishing quality in North Carolina meant that you
would pay $START more per year for your primary license, would you continue to purchase
that license? (all licenses would increase by $START) (check one)
Mean willingness to pay the start value was $44.41.
6. If maintaining the current hunting and fishing quality in North Carolina meant that you
would pay $LOW/HIGH more per year for your primary license, would you continue to
purchase that license? (all licenses would increase by $LOW/HIGH) (whether use low or
high dependent on last question)
Over-all mean willingness to pay was $43.15.
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7. What is the highest level of education you have completed? (check one)
1[ ] Less than high school graduation
2[ ] High school graduation or GED
3[ ] Vocational or trade school
4[ ] Associates Degree (2 year degree)
5[ ] Some college
6[ ] College graduation (Bachelor’s or 4 year degree)
7[ ] Graduate or professional degree
8[ ] Other (please specify):_________________
Response

Number of
Respondents

Percent of
Respondents

Less than high school graduation
High school graduation or GED
Vocational or trade school
Associates Degree (2 year degree)
Some college
College graduation (Bachelor’s or 4
year degree)
Graduate or professional degree
Other

6
30
4
4
15
14

7.9%
39.5%
5.3%
5.3%
19.7%
18.4%

3
0

3.9%
0.0%

Number of Observations

76

E
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8. What is your race or ethnicity? (check all that apply)
4%
Hispanic or Latino
84%
White
10.67% Black or African American
1.33% American Indian or Alaska Native
1.33% Asian
0%
Native Hawaiian or other Pacific Islander
0%
Other (please specify) _________________
Response

Number of
Respondents
3
63
8
1
2
0

E

Hispanic or Latino
White
Black or African American
American Indian or Alaska Native
Asian
Native Hawaiian or other Pacific
Islander
Number of Observations
75

9. What year were you born? _____________
Number of Observations
Minimum

76
45
Maximum
91
Mean
68.4
Std. Error of Mean
1
Median
69
Mode
**
**Multiple modes: 51, 65, 81, 82
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Percent of
Respondents
4%
84%
10.67%
1.33%
2.67%
0%

Appendix C: Linear Regression Models of Perceptions of Fairness of Increasing License
Fees for Specific Management Actions
Models 1a-1g included only individuals who considered themselves “primarily an
angler” or “both a hunter and an angler”. Six variables were used to create linear regression
models: Importance of Fishing (4 point scale, where 1=Essential and 4=Not Important),
Spent Fishing in Past Year (open-ended), Days Fishing in Past Year (open-ended), Gender
(0=female, 1=male), Age (coded by last two numbers in birth year), and Income (coded on 9point scale (Appendix B)).
Model 1a: Fishing Access
Variable
Fairness of
increasing fishing
license fees to
support fishing
access (dependent)
(Constant)
important fishing
spent fishing this
year
days fishing
gender
age
income
Number of
Observations
Adjusted R2

Beta

4.652
.370***
4.031E5
.000
-.061
.000
.114***

Standard Error

t value

p<t

.635
.122

7.321
-3.044

.000
.002

.000

-1.137

.256

.002
.248
.007
.044

.166
-.248
.054
2.614

.869
.804
.957
.009

518

.018
***Significant at the 1% level
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Model 1b: Fish Production
Variable
Beta
Fairness of increasing
fishing license fees to
support fish production
(dependent)
(Constant)
important fishing
spent fishing this year
days fishing
gender
age
income
Number of
Observations
Adjusted R2

Standard
Error

5.005
.387***
-3.380E-5
-.003
-.025
.003
.153***

.568
.109
.000
.002
.225
.006
.039

t value

8.808
-3.543
-1.070
-1.548
-.111
.522
3.910

p<t

.000
.000
.285
.122
.912
.602
.000

522

.0418
***Significant at the 1% level

Model 1c: Fisheries Population Studies
Variable
Beta
Standard
t value
Error
Fairness of increasing
fishing license fees to
support fisheries
population studies
(dependent)
(Constant)
4.867
.601
8.098
important fishing
.361***
.115
-3.122
spent fishing this year
-1.427E-5
.000
-.429
days fishing
-.004**
.002
-2.078
gender
.061
.237
.257
age
-.003
.006
-.445
income
.102**
.041
2.453
Number of
518
Observations
Adjusted R2
.026
***Significant at the 1% level, **Significant at the 5% level
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p<t

.000
.002
.668
.038
.798
.656
.015

Model 1d: Fish Habitat Management
Variable
Beta
Fairness of increasing
fishing license fees to
support fish habitat
management
(dependent)
(Constant)
important fishing
spent fishing this year
days fishing
gender
age
income
Number of
Observations
Adjusted R2

Standard
Error

4.799
.299***
-2.405E-5
-.006***
-.007
.005
.131***

.585
.112
.000
.002
.229
.006
.040

t value

8.210
-2.669
-.722
-3.332
-.029
.740
3.255

p<t

.000
.008
.470
.001
.977
.459
.001

522

.039
***Significant at the 1% level

Model 1e: Restoration of Depleted Fish Populations
Variable
Beta
Standard
Error
Fairness of increasing
fishing license fees to
support restoration of
depleted fish populations
(dependent)
(Constant)
5.337
.560
important fishing
.394***
.107
spent fishing this year
-2.991E-5
.000
days fishing
-.004**
.002
gender
.112
.219
age
.005
.006
income
.121***
.038
Number of Observations 521
Adjusted R2
.044

t value

9.529
-3.678
-.966
-2.519
.513
.870
3.154

***Significant at the 1% level, **Significant at the 5% level
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p<t

.000
.000
.334
.012
.608
.385
.002

Model 1f: Surveys to Estimate Angler Catch and Harvest
Variable
Beta
Standard
t value
Error
Fairness of increasing
fishing license fees to
support surveys to
estimate angler catch
and harvest
(Constant)
5.187
.613
8.464
important fishing
.333***
.117
-2.834
spent fishing this year -2.333E-5
.000
-.687
days fishing
-.002
.002
-1.230
female / male
.132
.240
.548
year born
-.011
.007
-1.647
income
.054
.042
1.269
Number of
521
Observations
Adjusted R2
.0156
***Significant at the 1% level
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p<t

.000
.005
.492
.219
.584
.100
.205

Model 1g: Studies of Angler Opinions on Fisheries Management
Variable
Beta
Standard
t value
Error
Fairness of increasing fishing
license fees to support
studies of angler opinions on
fisheries management
(dependent)
(Constant)
5.013
.618
8.111
important fishing
.384***
.118
-3.243
spent fishing this year
-3.956E- .000
-1.156
5
days fishing
-.002
.002
-1.227
gender
.414*
.242
1.708
age
-.011
.007
-1.622
income
.048
.043
1.135
Number of Observations
519
Adjusted R2
.027

p<t

.000
.001
.248
.220
.088
.105
.257

***Significant at the 1% level, *Significant at the 10% level

Models 2a-2f included only individuals who considered themselves “primarily a
hunter” or “both a hunter and an angler”. Six variables were used to create linear regression
models: Importance of Hunting (4 point scale, where 1=Essential and 4=Not Important),
Amount Spent Hunting this Year (open-ended), Days Hunting this Year (open-ended),
Gender (0=female, 1=male), Age (coded by last two numbers in birth year), and Income
(coded on 9-point scale (Appendix B)).
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Model 2a: Hunting Access
Variable
Beta
Fairness of increasing
hunting license fees to
support hunting access
(dependent)
(Constant)
important hunting
spent hunting this year
days hunting
gender
age
income
Number of
Observations
Adjusted R2

2.281
.077
2.778E-5
-.005
.066
.020**
.158**

Standard
Error

t value

p<t

.813
.146
.000
.003
.395
.008
.056

2.806
.529
.497
-1.671
.166
2.414
2.826

.005
.597
.620
.096
.868
.016
.005

t value

p<t

3.892
-.605
.896
-1.156
.960
2.609
2.291

.000
.545
.371
.248
.338
.009
.023

386

.026
**Statistically significant at the 5% level
Model 2b: Habitat Management for Game Species
Variable
Beta
Standard
Error
Fairness of increasing
hunting license fees to
support
(Constant)
2.812
.722
important hunting
-.078
.129
spent hunting this year 4.443E-5
.000
days hunting
-.003
.003
gender
.336
.350
age
.020**
.007
income
.114**
.050
Number of
385
Observations
Adjusted R2
.027
**Significant at the 5% level
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Model 2c: Restoration of Depleted Wildlife Species
Variable
Beta
Standard
Error
Fairness of increasing
hunting license fees to
support
(Constant)
4.269
.742
Important hunting
.028
.133
spent hunting this year 7.346E-5
.000
days hunting
.000
.003
gender
-.227
.359
age
.009
.008
income
.058
.051
Number of
384
Observations
Adjusted R2
.000
No variables were found to be statistically significant
Model 2d: Wildlife Population Studies
Variable
Beta
Standard
Error
Fairness of increasing
hunting license fees to
support
(Constant)
3.801
.781
Important hunting
.018
.140
spent hunting this year 2.595E-5
.000
days hunting
-.004
.003
gender
-.424
.383
age
.008
.008
income
.083
.054
Number of
384
Observations
Adjusted R2
.003
No variables were found to be statistically significant
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t value

p<t

5.754
.212
1.443
-.163
-.632
1.150
1.142

.000
.832
.150
.870
.528
.251
.254

t value

p<t

4.866
.132
.484
-1.387
-1.108
1.034
1.550

.000
.895
.629
.166
.269
.302
.122

Model 2e: Studies of Hunter Opinions on Wildlife Management
Variable
Beta
Standard
t value
Error
Fairness of increasing
hunting license fees to
support
(Constant)
4.469
.790
5.660
important hunting
-.120
.141
-.846
spent hunting this year 8.467E-5
.000
1.559
days hunting
-.003
.003
-1.054
gender
-.270
.383
-.703
age
-.001
.008
-.180
income
.042
.054
.773
Number of
384
Observations
Adjusted R2
.004
No variables were found to be statistically significant
Model 2f: Studies of Hunter Effort and Harvest
Variable
Beta
Standard
Error
Fairness of increasing
hunting license fees to
support
(Constant)
3.828
.798
important hunting
-.021
.143
spent hunting this year .000**
.000
days hunting
-.002
.003
gender
.238
.387
age
.000
.008
income
.037
.055
Number of
385
Observations
Adjusted R2
.007
**Significant at the 5% level
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p<t

.000
.398
.120
.292
.482
.857
.440

t value

p<t

4.800
-.147
2.302
-.824
.614
-.080
.666

.000
.883
.022
.410
.539
.936
.506

Appendix E: Nongame Tax Allocation Study Results
1. Before receiving this survey, were you familiar with the Wildlife Diversity Program?
0 No
1 Yes
Response

Number of
Respondents

Percent of
Respondents

96
484

17%
83%

E

Yes
No

2. How important is nongame wildlife conservation to you? (check one)
1 Very Important
2 Important
3 Neutral
4 Unimportant
5 Very Unimportant
Response

Percent of
Respondents

E

Very Important
Important
Neutral
Unimportant
Very Unimportant
Number of Observations
Mean
Standard Deviation

30%
40%
23%
5%
2%
578
2.11
.970
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3. Approximately how often do you observe, photograph, feed, or otherwise enjoy wildlife?
(check one)
1 Never
2 A few times per year
3 Once or twice per month
4 Three or four times per month
5 Five or more times per month
Response

Percent of
Respondents

E

Never
A few times per year
Once or twice per month
Three or four times per month
Five or more times per month
Number of Observations
Mean
Standard Deviation

7%
22%
13%
13%
45%
578
3.67
1.406
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4. On a scale from 1 to 7, please rate how much you disagree or agree with the following
statements, where 1 = strongly disagree and 7 = strongly agree
Circle a number for each statement
Strongly
Disagree

1
All taxpayers should pay
taxes to conserve nongame
wildlife, but the amount
should depend on the
taxpayer’s income
All taxpayers should pay
the same amount of taxes to
conserve nongame wildlife

Taxpayers who participate
in outdoor recreation should
pay to conserve nongame
wildlife through an
additional sales tax on all
outdoor recreation
equipment (e.g., binoculars,
tents, canoes)
Taxpayers who participate
in outdoor recreation should
pay to conserve nongame
wildlife through entrance
and user fees at outdoor
recreation locations (e.g.,
parks, national forests,
game lands)
No one should pay taxes to
conserve nongame wildlife

Neutral

2

3

4

5

Strongly
Agree

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

1

2

2

3

3

128

4

4

5

5

6

6

7

7

Mean: 3.75
Std. Deviation:
2.195
Number of Res:
575
Mean: 3.00
Std. Deviation:
2.103
Number of Obs:
575
Mean: 3.73
Std. Deviation:
2.107
Number of Res:
576

Mean: 4.02
Std. Deviation:
2.077
Number of Res:
574

Mean: 3.01
Std. Deviation:
2.146
Number of Res:
575

5. On a scale of 1-7, please rate how fair it would be to increase the following state taxes in
order to conserve nongame wildlife. We will ask you the dollar amount you feel would be a
fair increase in a later question. Circle a number for each tax type, where 1 = very unfair and
7 = very fair
Very
Unfair

Neutral

Very
Fair

1 2 3 4 5 6 7
General Sales Tax

1 2 3 4 5 6 7
Sales Tax on Outdoor
Recreation Equipment
(e.g., canoes, binoculars)
1 2 3 4 5 6 7
Income Tax

1 2 3 4 5 6 7
Property Tax on Real
Estate
1 2 3 4 5 6 7
Property Tax on Cars

1 2 3 4 5 6 7
Tax on Lottery Winnings

1 2 3 4 5 6 7
Sales Tax on Alcohol

1 2 3 4 5 6 7
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Mean: 2.88
Std. Deviation:
1.919
Number of Res:
Mean: 3.99
Std. Deviation:
2.067
Number of Res:
Mean: 2.41
Std. Deviation:
1.769
Number of Res:
Mean: 2.14
Std. Deviation:
1.601
Number of Res:
Mean: 2.09
Std. Deviation:
1.612
Number of Res:
Mean: 4.16
Std. Deviation:
2.314
Number of Res:
Mean: 3.97
Std. Deviation:
2.346
Number of Res:

544

572

565

568

569

570

571

Which of the above taxes would you most support being raised to pay for nongame wildlife
conservation? (Even if you do not support any of the above being raised to fund nongame
wildlife conservation, please pick the one that you would most prefer)
___________________________
Preferred Tax Type

Percent of
Respondents

Sales Tax on Outdoor
Recreation Equipment
Sales Tax on Alcohol
Tax on Lottery Winnings
General Sales Tax
Income Tax
Tax on Real Estate
Property Tax on Cars

31%

dsfE

27%
24%
7%
6%
3%
1%

6. Imagine that the tax you specified above was increased in order to support the Wildlife
Diversity Program, and that this increase resulted in you paying $X more per year in taxes.
Would you support this increase?
[ ] Yes

[ ] No

If yes, continue to
question 7

If no, skip to
question 8

7. If the tax you selected in
question 5 was raised by $Y per
year in order to support the
Wildlife Diversity Program,
would you support this increase?

8. If the tax you selected in
question 5 was raised by $Z per
year in order to support the
Wildlife Diversity Program, would
you support this increase?

[ ] Yes please
continue to
question 9

[ ] Yes please [ ] No please
continue to
skip to
question 9
question 10

[ ] No please
skip to
question 10

Mean willingness to pay = $68.91
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9. If you answered yes to questions 7 or 8, please indicate all of the reasons why you are
willing to pay this much. (Check ‘Yes’ or ‘No’ for each reason)
Yes
No
It’s a small enough increase that I can easily
230
42
afford it
85%
15%
I believe the state of North Carolina should
225
45
spend more money on wildlife conservation
83%
17%
I value nongame wildlife conservation in
255
19
North Carolina
93%
7%
I spend a lot of time on state conservation
95
177
lands (e.g., parks, state forests)
35%
65%
Other Reasons: ____________________________________________

10. If you answered no to questions 7 or 8, please indicate all of the reasons why you are
not willing to pay this much. (Check ‘Yes’ or ‘No’ for each reason)
Yes
No
It is too expensive
216
65
77%
23%
I oppose using tax money to pay for
119
159
nongame wildlife conservation
43%
57%
I don’t benefit from conservation of nongame
90
186
wildlife
33%
67%
I feel there are better ways to use the state’s
162
119
money
58%
42%
I am opposed to any increase in state taxes
189
97
66%
34%
Other Reasons: _____________________________________________
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The next couple of questions ask how you would feel about reallocating revenue from current
state taxes in order to support the Wildlife Diversity Program without raising taxes. The
table at the bottom of this page shows how tax revenues are currently allocated for some
services.
11. Currently the state of North Carolina dedicates $253,000 per year to the Wildlife
Diversity Program, which is .000014% of the state budget. Do you feel this amount is:
(check one)
1 Too much please skip to question 14
2 Just right please skip to question 14
3 Not enough please continue to question 12
4 Don’t know please continue to question 12

Response

Percent of
Respondents

E

Too Much
Just Right
Not Enough
Don’t Know

9%
19%
40%
31%

Number of Observations

573

12. Imagine that you are in charge of the state budget and can reallocate money from some
other service to the Wildlife Diversity Program. How much should be reallocated to the
Wildlife Diversity Program? $______________________ should be added to $253,000
Number of Observations
Minimum
Maximum
Mean
Standard Deviation

263
$0
$15,000,000
$537,120
$1,225,105.34
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13. Which service budget should be reduced in order to allocate more funds to the Wildlife
Diversity Program? Please circle one:
Public Education
Medical Assistance
Highway Fund
Prisons

Crime Control & Public Safety
Public Parks
Wastewater Management
Other: please specify:______________

Response

Percent of
Respondents

E

Public Education
Medical Assistance
Highway Fund
Prisons
Crime Control & Public Safety
Public Parks
Wastewater Management
Other*

6%
5%
13%
48%
1%
11%
4%
13%

Number of Observations

352

*Other responses which received two or more responses:
 Government Salaries
 Welfare
 Administrative Costs
 Lottery
 Pork barrel Spending
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Column B lists the amount of state tax dollars dedicated to the service last year. Column C
shows the percent of the total state budget.
Column A:
Service

Public Education (K-12)
Medical Assistance (program
for seniors and eligible
children)
Highway Fund
Prisons
Crime Control & Public
Safety
Public Parks
Wastewater Management
Wildlife Diversity Program

Column B:
Amount of money
allocated to service
$7,947,740,343
$3,681,276,113

Column C:
Percent of state budget
currently allocated to the
service
38 %
18%

$1,683,500,000
$1,313,815,477
$32,566,547

8%
6%
2%

$43,617,247
$1,750,000
$253,000

.0021%
.000083%
.000014%
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When North Carolina residents file their income tax there is a section where they can donate
a portion of their refund to the Nongame and Endangered Wildlife Fund, which supports the
Wildlife Diversity Program.

14. Before receiving this survey, were you familiar with this option?
Response

Number of
Respondents

Percent of
Respondents

415
168

71%
29%

E

No
Yes

If yes, have you ever donated to nongame wildlife conservation through this
tax check-off? (check one)
0 No
1 Yes
2 Don’t know
Response

Number of
Respondents

Percent of
Respondents

94
57
23

54%
33%
13%

E

No
Yes
Don’t Know

15. Most NC taxpayers do not make a voluntary donation to the Nongame and
Endangered Wildlife Fund when filing their taxes. If all employed adults in North
Carolina were taxed $X* when filing their state income taxes to support the Nongame
and Endangered Wildlife Fund, this would raise $XXX million for nongame wildlife
conservation. This would be considered a flat tax. Would you support this payment?
0 No
1 Yes
Response

Number of
Respondents

Percent of
Respondents

E

No
Yes

419
72%
161
28%
*Respondents received the same value in this question as they has in question 6

135

16. Rather than a flat tax, a tax to support the Nongame and Endangered Wildlife
Fund could be based on one’s income. That is, people who make more money would
be taxed more and people who make less money would be taxed less. Would you
support this tax?
0 No
1 Yes
Response

Number of
Respondents

Percent of
Respondents

323
248

57%
43%

E

No
Yes

17. Have you donated money to any organizations that work to protect nongame
wildlife in the past twelve months?
0 No
1 Yes
Response

Number of
Respondents

Percent of
Respondents

504
79

86%
14%

E

No
Yes

If yes, which organization(s)? _________________
___________________________________________
___________________________________________







Most common organizations included:
Audubon Society
Ducks Unlimited
Wildlife Federation
Sierra Club
The Nature Conservancy
World Wildlife Fund
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How much did you donate? (please write the dollar amount)
$______________________
Number of Observations
Minimum
Maximum
Mean
Standard Deviation

60
$5
$2,750
$193.08
$425.02

18. In the past 12 months, how often did you participate in the following?
(check one per row)
7 -9
10 or
1-3
4–6
None
times
more
times
times
times
Bird watching
232
80
46
26
185
41%
14%
8%
5%
33%
Hiking
304
125
56
18
46
55%
23%
10%
3%
8%
Camping
413
88
27
8
11
76%
16%
5%
2%
2%
Motorized Boating
398
69
18
13
50
73%
13%
3%
2%
9%
Fishing
321
104
32
21
73
58%
19%
6%
4%
13%
Hunting
458
23
15
8
39
84%
4%
3%
2%
7%
Driving an ATV
474
24
9
8
32
87%
4%
2%
2%
6%
Paddling (e.g.,
428
83
20
3
14
canoeing)
78%
15%
4%
1%
3%
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19. How many people live in your household? (that is how many people share the same
kitchen) ___________ if you are the only person in your household, please skip to question
21
Number of Observations
Minimum
Maximum
Mean
Standard Deviation

490
1
12
2.54
1.175

20. In the past 12 months, what was the maximum number of times someone else in your
household participated in the following?
(check one per row)
7 -9
10 or
1-3
4–6
None
times
more
times
times
times
Bird watching
194
75
32
17
134
43%
17%
7%
4%
30%
Hiking
253
92
44
14
39
57%
21%
10%
3%
9%
Camping
324
70
28
10
9
74%
16%
6%
2%
2%
Motorized Boating
322
52
18
10
35
74%
12%
4%
2%
8%
Fishing
283
67
31
11
44
65%
15%
7%
3%
10%
Hunting
389
13
14
6
15
89%
3%
3%
1%
3%
Driving an ATV
371
26
14
9
18
85%
6%
3%
2%
4%
Paddling (e.g.,
351
52
16
5
12
canoeing)
81%
12%
4%
1%
3%
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21. Do you believe the current state of the US economy impacted your answers to this
survey?
Response

Number of
Respondents

Percent of
Respondents

312
265

54%
46%

E

No
Yes

If yes, please check all of the reasons below that you believe it impacted your
answers
I would have normally supported tax increases
for nongame wildlife conservation, but I do not
support it now in light of the current economy
I don’t believe in any tax increases right now,
regardless of what they are for
I believe taxes should be reallocated to things
other than wildlife conservation right now
Other:________________________________________
Other responses included:
 I believe in personal donations
 I support small tax increases
 Flat taxes
 I support reallocation
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96
37%
160
62%
65
25%

22. Other than the taxes discussed in this survey, is there another method you feel should be
used to fund the Wildlife Diversity Program? __________________
Many respondents reiterated options from the survey including budget reallocations, most
notably of taxes on lottery and alcohol, and an additional tax on outdoor recreation
equipment tax. The most commonly cited other sources included:
 Donations / Fundraisers
 Taxes or fees on hunting and fishing licenses
 Access fees at parks or other natural resource areas
 Private or corporate sponsorship
 Taxes on construction and development
 Reduce government salaries or positions
 Federal funds and grants
The following questions will help us make sure that our survey respondents represent all of
North Carolina. The information you provide will remain strictly confidential and you will
NOT be identified by your answers.

23. How long have you lived in North Carolina? ________ years
Number of Observations
Minimum

580
1
92
35.94
23.155

Maximum
Mean
Std. Error of Mean

24. Are you female or male?
0 Female
1 Male
Response

Number of
Respondents

Percent of
Respondents

214
368

37%
63%

E

Female
Male
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25. What is your marital status? (check one)
1 Single
2 Married
3 Other
Response

Number of
Respondents

Percent of
Respondents

130
382
68

22%
66%
12%

E

Single
Married
Other

26. Do you have any children under 18 residing in your home?
0 No
1 Yes
Response

Number of
Respondents

Percent of
Respondents

423
156

73%
27%

E

No
Yes

how many? ________________________
Number of Observations
Minimum
Maximum
Mean
Standard Deviation

152
1
7
1.77
.917

27. How many vehicles are owned by people in your household? ________
Number of Observations
Minimum
Maximum
Mean
Standard Deviation

551
0
8
2.18
1.100
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28. Do you have a current membership in any hunting, fishing, or wildlife conservation
organizations or clubs?
Response

Number of
Respondents

Percent of
Respondents

494
83

86%
14%

E

No
Yes

(please list them):_______________________________
_______________________________






Responses included:
Audubon Society
Ducks Unlimited
The Nature Conservancy
Sierra Club
World Wildlife Fund

29. In what year were you born? 19_______
Number of Observations
Minimum Age
Maximum Age
Mean Age
Standard Deviation

553
21
93
54.59
15.95
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30. What is your race or ethnicity? (check all that apply)
[ ] White
[ ] Hispanic or Latino
[ ] Black or African American
[ ] American Indian or Alaska Native
[ ] Asian
[ ] Native Hawaiian or other Pacific Islander
[ ] Other (please specify) _________________

Response

Number of
Respondents
464
15
70
19
12
2

E

White
Hispanic or Latino
Black or African American
American Indian or Alaska Native
Asian
Native Hawaiian or other Pacific
Islander
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Percent of
Respondents
78%
3%
12%
3%
2%
<1%

31. For statistical purposes only, which of the following best describes your total household
income in the past year before taxes? (check one)
1 Less than $14,999
2 $15,000–24,999
3 $25,000–34,999
4 $35,000–49,999
5 $50,000–74,999
6 $75,000–$99,999
7 $100,000–149,999
8 $150,000–199,999
9 $200,000 or More
Response

Number of
Respondents

Percent of
Respondents

54
59
52
76
122
67
63
17
18

10%
11%
10%
14%
23%
13%
12%
3%
3%

E

Less than $14,999
$15,000–24,999
$25,000–34,999
$35,000–49,999
$50,000–74,999
$75,000–$99,999
$100,000–149,999
$150,000–199,999
$200,000 or More
Number of Observations
Median
Mean
Standard Deviation

528
$62,499.50*
$65,832.52*
$50,200.977*
*Statistics based on midpoints of income categories
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32. What is the highest level of education you have completed? (check one)
[ ] Less than high school graduation
[ ] High school graduation or GED
[ ] Vocational or trade school
[ ] Associates Degree (2 year degree)
[ ] Some college
[ ] College graduation (Bachelor’s or 4 year degree)
[ ] Graduate or professional degree
[ ] Other (please specify):_________________
Response

Number of
Respondents

Percent of
Respondents

Less than high school graduation
High school graduation or GED
Vocational or trade school
Associates Degree (2 year degree)
Some college
College graduation (Bachelor’s or 4 year
degree)
Graduate or professional degree
Other

22
109
35
52
89
151

4%
18%
6%
9%
15%
25%

111
4

19%
<1%

Number of Observations

573

E
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33. Have you or anyone in your household lost your job due to the current state of the US
economy?
0 No
1 Yes
Response

Number of
Respondents

Percent of
Respondents

463
113

80%
20%

E

No
Yes

34. How politically active do you consider yourself to be? (check one)
1 Very politically active
2 Pretty politically active
3 Somewhat politically active
4 A little politically active
5 Not at all politically active
Response

Number of
Respondents

Percent of
Respondents

E

Very politically active
Pretty politically active
Somewhat politically active
A little politically active
Not at all politically active
Number of Observations
Mean
Standard Deviation

44
80
167
144
137

7.7%
14%
29%
25%
24%

572
3.44
1.211

Thank you for your participation! If you would like to add any additional comments,
please use the space below.
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Appendix F. Results of Nongame Tax Allocation Study Non-Response Phone Interviews
1. How important is nongame wildlife conservation to you? (check one)
1 Very Important
2 Important
3 Neutral
4 Unimportant
5 Very Unimportant
Response

Percent of
Respondents

E

Very Important
Important
Neutral
Unimportant
Very Unimportant
Number of Observations
Mean
Standard Deviation

34%
42%
14%
7%
2%
91
2.00
.978

2. Approximately how often do you observe, photograph, feed, or otherwise enjoy wildlife?
(check one)
1 Never
2 A few times per year
3 Once or twice per month
4 Three or four times per month
5 Five or more times per month
Response

Percent of
Respondents

E

Never
A few times per year
Once or twice per month
Three or four times per month
Five or more times per month
Number of Observations
Mean
Standard Deviation

7%
22%
13%
13%
45%
91
3.85
1.264
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3. In the past 12 months, how often did you participate in bird watching?

None
14
16%
n = 90

1-3
times

4–6
times

7 -9
times

9
10%

11
12%

2
2%

10 or
more
times
54
60%

4. In the past 12 months, what was the maximum number of times someone else in your
household participated in bird watching?
7 -9
10 or
1-3
4–6
None
times
more
times
times
times
13
9
7
1
43
14%
9%
8%
1%
60%
n = 72
The Wildlife Diversity Program is primarily program responsible for nongame conservation
in NC. The Program used to be largely funded by the federal government, however two years
ago the federal funding was drastically cut. We would like to evaluate people’s willingness
to increase state taxes to support the Wildlife Diversity Program.
5. I’m now going to read you a list of seven tax types. Please tell me which of the seven you
would most prefer to be increased to benefit the Wildlife Diversity Program.
Preferred Tax Type

Percent of
Number of
Respondents Respondents

Sales Tax on Alcohol
Tax on Lottery Winnings
Sales Tax on Outdoor
Recreation Equipment (e.g.,
canoes, binoculars)
General Sales Tax
Income Tax
Property Tax on Real Estate
Property Tax on Cars
n = 89

44%
23%
21%

40
21
19

8%
2%
1%
0%

7
2
1
0

dsfE
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6. If insert tax type they selected was increased in order to support the Wildlife Diversity
Program, and that this increase resulted in you paying $start more per year in taxes. Would
you support this increase?
[ ] Yes

If yes, continue to
Question 8
7. If inert tax type they selected
was raised by $high per year in
order to support the Wildlife
Diversity Program, would you
support this increase?
No = 0, Yes = 1

[ ] No
If no, skip to
question 9
8. If inert tax type they selected 5
was raised by $low per year in
order to support the Wildlife
Diversity Program, would you
support this increase?
No = 0, Yes = 1

Mean willingness to pay = $80.81
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9. In what year were you born? 19_______
Number of Observations
Minimum Age
Maximum Age
Mean Age
Standard Deviation

88
22
90
56.74
14.97

10. What is the highest level of education you have completed? (check one)
[ ] Less than high school graduation
[ ] High school graduation or GED
[ ] Vocational or trade school
[ ] Associates Degree (2 year degree)
[ ] Some college
[ ] College graduation (Bachelor’s or 4 year degree)
[ ] Graduate or professional degree
[ ] Other (please specify):_________________
Response

Number of
Respondents

Percent of
Respondents

Less than high school graduation
High school graduation or GED
Vocational or trade school
Associates Degree (2 year degree)
Some college
College graduation (Bachelor’s or 4 year
degree)
Graduate or professional degree

10
17
2
5
18
27

11%
19%
2%
6%
20%
30%

10

11%

Number of Observations

89

E
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11. For statistical purposes only, which of the following best describes your total household
income in the past year before taxes? (check one)
1 Less than $14,999
2 $15,000–24,999
3 $25,000–34,999
4 $35,000–49,999
5 $50,000–74,999
6 $75,000–$99,999
7 $100,000–149,999
8 $150,000–199,999
9 $200,000 or More
Response

Number of
Percent of
Respondents Respondents

E

Less than $14,999
$15,000–24,999
$25,000–34,999
$35,000–49,999
$50,000–74,999
$75,000–$99,999
$100,000–149,999
$150,000–199,999
$200,000 or More

11
14
6
9
17
11
8
2
2

14%
18%
8%
11%
21%
14%
10%
3%
3%

Number of Observations
Median
Mean
Standard Deviation

80
$52,499.50*
$59,367.71*
$48,264.25*
*Statistics based on midpoints of income categories
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