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Abstract—This paper illustrates the use of discrete-choice analysis, a nonmarket valuation technique, for
assessing the effect of different management or fishing site quality variables on demand for urban fisheries.
The study was carried out in three fishing ponds that are a part of the Close-to-Home Fishing Program in the
Oklahoma City metropolitan area. We found that, on average, anglers were willing to pay more for physical
infrastructure improvements, such as flush toilets ($3.81/year) and docks ($1.28/year), than for having larger
channel catfish Ictalurus punctatus stocked ($0.23/year for a 4-in increase). Willingness to pay for
improvements to the ponds was less for minority anglers than for other anglers. Having relative values for
potential management changes for a fishery helps to inform fisheries managers about what characteristics are
valued most by anglers, allowing managers to better serve the anglers’ interest and to justify the costs of

implementing these changes.

As the U.S. population becomes increasingly
urbanized, angling participation and fishing license
sales have declined (USFWS 2007). According to the
2000 U.S. Census, 79% of the U.S. population and
72% of anglers live in metropolitan areas (U.S. Census
Bureau 2009; USFWS and U.S. Census Bureau 2002).
Compared with rural residents, however, urbanites are
less likely to participate in angling (USFWS and U.S.
Census Bureau 2002). For example, the 2005 U.S.
Census showed that 63.3% of Oklahoma’s population
lived in metropolitan areas, up from 61% in 1990
(Barta et al. 2007). Although Oklahoma’s population
has been increasing, the number of angling licenses has
not increased proportionately (Summers 2008). The
nationwide decrease in fishing and hunting involve-
ment creates a detachment between people and nature
(ASA and AFWA 2007), which can lead to reduced
support for wildlife management or conservation issues
(Kellert and Westervelt 1983; Schramm and Dennis
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1993; Siemer and Knuth 2001). Furthermore, state
conservation agencies depend on fishing and hunting
license sales to fund conservation and maintenance of
wildlife areas (Noble and Jones 1999; ASA and AFWA
2007).

Urban fisheries may hold the key to reversing
declines in angling participation, maintaining state
budgets for wildlife management, and renewing the
waning concern for natural resource conservation and
the environment (see Eades et al. 2008). Urban
dwellers have high opportunity costs for their time,
which means that angling opportunities need to be
placed close to these urbanites or they will continue to
pursue activities that require a lower time commitment
(Hunt and Ditton 1996; Fedler 2000; ASA and AFWA
2007). However, quality fishing opportunities that are
strategically placed can recruit lapsed anglers back into
participation (Fedler 2007).

The interests and factors associated with satisfaction
of anglers in urban fisheries can differ from those of
rural anglers (Arlinghaus and Mehner 2004). Relatively
little is known about what urban anglers value.
Therefore, part of building a successful urban fishing
program is assessing angler needs and interests so that
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fishing opportunities and amenities can be tailored to
what the urban anglers value most (Balsman and Shoup
2008). Ditferent groups of anglers may have different
interests (Hunt and Ditton 1997), so amenities may
need to vary by location to meet the demands of a
diverse urban population (Hunt and Ditton 1997; Toth
and Brown 1997). For example, anglers who fish with
family members place importance on physical ameni-
ties, such as picnic tables, restrooms, and camping
facilities, whereas solo anglers place more importance
on their ability to catch fish (Hunt and Ditton 1997).
The cost of stocking fish and maintaining park
amenities can be high. With limited funds, state
agencies need to consider the cost—benefit tradeoffs
of different options for maintaining urban fishing
programs. Environmental and publicly provided goods,
such as urban parks, are not commonly valued in the
market place, making justification of specific manage-
ment changes difficult to quantify on a cost—benefit
basis. Therefore, tools are needed that allow managers
to better assess the costs and benefits of multiple
management options.

The objective of this study was to illustrate the use
of a nonmarket valuation technique, discrete-choice
analysis, for assessing the effect of different manage-
ment or quality variables on demand for urban
fisheries. To do this, we studied three fishing ponds
that are a part of the Close-to-Home Fishing Program
(CTHFP) in the Oklahoma City, Oklahoma, metropol-
itan area. As we will illustrate, having relative values
for potential management changes for a fishery helps to
inform fishery managers about characteristics that are
valued most by anglers, allowing the managers to
better serve the anglers’ interests and to justify the
costs of implementing these changes.

Methods

Study site—Begun in 2002, Oklahoma’s CTHFP
was designed by the Oklahoma Department of Wildlife
Conservation (ODWC) to give Oklahoma metropolitan
residents “quality fishing within a neighborhood-based
fishing program by focusing on angler desires, use and
benefits, and by implementing management techniques
on urban ponds” (Gilliland 2005). Over a dozen lakes
and ponds in the Oklahoma City metropolitan area are
included in this program. Three of these, Kid’s Lake
North (19.8 acres), Dolese Youth Pond (19.8 acres),
and South Lake Park East (3.0 acres), were chosen for
this study because they had well-established adult fish
populations at the time the study began. Kid’s Lake
North and Dolese Youth Pond have been open for
fishing in the program since 2002, whereas the smaller
South Lake Park East was recently renovated and was
not opened to fishing until a stable adult population
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was established in spring 2006. These ponds have
established populations of sunfishes Lepomis spp.,
largemouth bass Micropterus salmoides, and other
centrarchids and are regularly stocked with channel
catfish Ictalurus punctatus. Dolese Youth Pond is also
stocked with rainbow trout Oncorhynchus mykiss
during the winter. To fish these urban ponds, age-16
and older anglers must hold a state fishing license
(US$5 for ages 16 and 17, $20 for ages 18-63, and a
$6 lifetime license for seniors at least age 65) and a city
fishing license, which is $3 daily or $15/year (seniors
and children of age 16 and under are exempt). All
largemouth bass that are caught must be released, but
the state allows a bag limit of up to six catfish (i.e.,
some combination of channel catfish and blue catfish /.
furcatus) with no size limits (ODWC 2008). For all
other species, the CTHFP follows the statewide
regulations.

Survey design.—Conjoint analysis is a marketing
tool for analyzing consumers’ demand for multi-
attribute goods—in this case, a recreational experience.
Many factors influence an angler’s preferences for
recreational sites. Therefore, conjoint analysis is an
ideal tool for analyzing angler preference because it
provides a framework for estimating demand for
different combinations of potential qualities of the site,
such as docks, restrooms, bag limits, and size and type
of fish stocked. Data for conjoint analysis can be
obtained using a survey technique that presents
respondents with a set of choices. Each option
represents a potential management scenario with varied
attributes (e.g., Figure 1). The respondent is asked to
pick one of several options on each set of choices
according to his or her preferences about that set of
attributes for that bundle of site characteristics and the
angling experience at the location. Price can be
included as one of the attributes to elicit a willingness
to pay for a bundle in each choice set, which allows for
the computation of implicit marginal prices of the other
attributes (Haab and McConnell 2002; Baarsma 2003;
Freeman 2003). In this study, a discrete-choice
experiment was used whereby the respondent chose
his or her preferred option as opposed to ranking the
options (a similar method called conjoint ranking);
discrete-choice and conjoint ranking techniques are
both subsets of conjoint analysis. Surveys to estimate
recreation demand for angling and hunting have been
used for the past 20 years. Some of these survey
techniques have used actual data on trips (revealed
preference data) such as travel cost models (Parsons
2003). However, when it is difficult to survey for
quality differences at many sites and to control for
unknown differences, the travel cost method may not
yield clear answers. In these cases, stated preference
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Below you will find three management scenarios being considered to improve the close to

home fishing program.

Please choose one of the following options below.

Attribute Option A Option B Option C
Size of Catfish _ ]
8 inches 8 inches
Stocked
Length Limit on
K No length limit 12 inches

Catfish taken
Bag Limit for 4 6 NO CHANGE:
Catfish per day

| would rather keep
Type of Fish in the management of
the Pond Catfish only Balfishonly | Mispandthewey it

is today and not
Fishing Dock None 1 open dock pay any increase in
Restrooms Porta-potties None the city license fee.
Increase in the
yearly city $2 increase $2 increase
license (Dollar)
| would choose
(Please check LA (1B [J € (1 would not
only one) want either A or B

FiGure 1.—Example form for a discrete-choice set used to assess angler willingness to pay for management options at Close-
to-Home Fishing Program ponds in the Oklahoma City metropolitan area from 2006 to 2008.

methods, such as contingent valuation (Loomis 2006)
and conjoint analysis (discrete-choice and ranking
experiments), have the advantage of eliciting prefer-
ences when management scenarios are hypothetical
(Freeman 2003).

Discrete-choice experiments have been widely used
to value environmental amenities, several of which
focus on demand for outdoor recreation, such as river
flow (Adamowicz et al. 1994), wildlife viewing and
conservation (Adamowicz et al. 1988), rock climbing
(Hanley et al. 2001), and waterfowl hunting (Mac-
kenzie 1990). This approach is particularly well suited
to determining the values of urban anglers for
alternative hypothetical management approaches, al-
lowing managers to better evaluate the costs and
benefits of the different options (Freeman 2003).
Fisheries economists have begun to examine angler

preferences for management alternatives via conjoint
techniques but have yet to conduct such studies in an
urban setting or in conjunction with an on-site creel
survey (Aas et al. 2000; Gillis and Ditton 2002). While
the effort required to collect such data can be expensive
by mail or on site, choice set surveys can easily be
added to traditional creel surveys that may already be
planned, thus allowing for collection of needed data at
little or no additional cost or effort.

Interviewing anglers on site is known to result in two
sources of bias, avidity bias and selection bias. Avidity
bias occurs when responses have a disproportionate
representation of users who frequently use the fishery
because such users are more likely to be interviewed.
Thomson (1991) showed that on-site surveys were
more likely to inflate expenditures and trip cost
estimates per person than mail surveys. We are
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unaware of any such studies conducted for conjoint-
choice studies, but it is likely that avid anglers’
preferences may differ from those of other anglers
and that estimates of visitation numbers based solely on
the creel survey will also be upwardly biased. We
cannot assume that expenditures will also be upwardly
biased in the CTHFP since urban catfish angling
expenditures are probably very different from Thom-
son’s (1991) sample of saltwater anglers, who are more
likely to use boats and who travel longer distances.
Second, there is a potential for selection bias in that on-
site surveys do not include nonusers who might be
attracted to a site if improvements in amenities are
made. Furthermore, current users may make more trips
if improvements are made. Therefore, selection bias is
likely to result in underestimating the total welfare
improvements due to attraction of potential users. This
is a shortcoming of using a creel survey and economic
survey together, but the direction and ordering of
preferences are unlikely to be affected. Furthermore,
although conducting the conjoint on-site survey with
planned creel activities may be cost effective, it does
not provide insight on whether nonanglers might
decide to participate should the proposed hypothetical
management changes occur.

Data for this study were collected as part of a larger
study that assessed fish stock size, growth rates, and
mortality in combination with a creel survey conducted
to ascertain angler demographics, catch and harvest
data, and level of satisfaction. The creel survey was
conducted from September 2006 to August 2008 at the
three ponds by using a roving creel clerk design. A
convenience sample of all individuals on site was used.
In this case, the majority of anglers on site were
interviewed, resulting in a 97% response rate (Balsman
2009). Anglers were asked basic demographic infor-
mation and trip characteristics for their current fishing
trip. Each angler was also presented with two conjoint
choice sets for potential management at the pond. Each
choice set had three options, of which the third was
always the status quo at the pond where the angler was
interviewed. Table 1 lists seven pond attributes and
their associated levels, which were used to construct
the survey options; the attributes included the size of
channel catfish stocked, length limit on catfish taken,
type of fish stocked, availability of a fishing dock,
availability of restrooms, and an increase in the annual
fishing license fee. The choice sets were orthogonally
designed to eliminate collinearity between choices.
Seven measurable attributes with CTHFP experiences
of two, three, or four levels were included, thus
creating a total of 768 (i.e., 2* X 3' X 4?) possible
combinations (management scenarios). Each combina-
tion (option A) was then randomly paired with another
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combination (option B). A third combination (option
C) represented the status quo or no change. Lusk and
Norwood (2005) demonstrated that using a random
assignment of profiles from the full factorial performs
well in terms of efficiency of the willingness-to-pay
estimates. Respondents were asked to compare the
three alternatives (options A, B, and C) simultaneously
and to choose one of them (see Figure 1 for an
example). The survey design of randomized choice sets
was created by generating a full factorial combination
of all attribute levels and randomly assigning each
potential combination with a different random combi-
nation in Microsoft Excel 2007; this can also be done
in automated routines, such as FACTEX in the
Statistical Analysis System (SAS 2004). A full survey
design can also be created in SAWTOOTH software
(Sawtooth Software, Inc., Sequim, Washington).
Model development—We used a random utility
model to estimate the likelihood of respondent choice
(Train 2003). We assumed that when asked to choose
between options A, B, and C, respondents chose the
option that gives them the highest utility (a measure of
welfare or happiness). This condition is represented by

Ui > Uy, (1)

where U is the utility of individual respondent i. A
respondent will select option j over option & only if & is
not equal to j (i.e., the chosen option always gives the
respondent the highest satisfaction).

However, we do not know the real utility of the
respondent. We can only observe the indirect utility
function of respondent i for choice j, denoted as Vl.j;
the unobservable part of the utility that is unknown
is denoted as € Therefore, the utility can be repre-
sented as

Uij = Vl] + Eijs (2)

where j denotes the option (A, B, or C) being selected
by the respondent. The indirect utility function can be
observed by using the answers to the discrete-choice
questions in which the attributes are arguments.
Therefore, V,.j can be expressed as a function of policy
attributes accompanying each alternative and the
unobservable part of the utility that is unknown
(denoted as €). Therefore, the utility can be represented
as (Alberini et al. 2007)

V,‘j = XUB, \V/j c C, (3)

where XU. is the vector of policy attributes, f is a vector
of unknown coefficients, and j is the alternative in
choice C for individual i. For simplicity, we assume
that V’.j is linear in X, so the deterministic part of utility
may be modeled as
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TasLE 1.—Site attributes and levels for the discrete-choice survey assessing angler willingness to pay for management options
at Close-to-Home Fishing Program ponds in the Oklahoma City metro area (2006—2008).

Attribute

Attribute levels

Size of channel catfish stocked
Length limitation of catfish taken

Daily bag limit for catfish (number of fish)

Type of fish stocked in ponds
Fishing dock

Restroom

8 in
12 in
No limit
12 in
4
6
8
10
Bass, bluegills, and catfish
Catfish only
None
One open dock
None
Portable toilets
Restroom with flush toilets and running water

Increase (US$) in the yearly city license fee $0
$2
$4
$6
Vij = Bo + B1(Sy) + Ba(Lyj) + B3 (Tyj) + Ba(By) Vij = BX;; + 8(X; X POND), (5)

+Bs(Fy) + Bs(PRyy) + B7(FRy) + Bs(Py), (4)

where § = the size of channel catfish stocked,
L = the length limit of catfish taken,
T = the type of fish stocked in ponds,
B = the daily bag limit for catfish,
F = whether a fishing dock is provided in ponds,
PR = a dummy variable for portable toilets,
FR = a dummy variable for restrooms with flush toilets
and running water, and
P = the increase ($) in the yearly city license fee.

The B coefficients represent the parameters to be
estimated, and B is the alternative-specific constant,
which captures the effect in utility of a respondent’s
selection of option C (the status quo) more often than
options A and B in the sample (i.e., this measures
whether there is a status quo bias among respondents).
We refer to this as basic model 1 because it does not
include any interaction terms (i.e., all ponds and
demographic groups are considered the same with
respect to the attributes that lead to utility).

In addition to the model specified in equation (4),
two separate models were used to test for differences in
preferences at different ponds and among different
demographic groups as distinguished by income, race,
age, and having children. By including ponds and
demographic characteristics as an interaction terms for
each attribute, the impacts are allowed to vary among
respondents with different demographics. The first
pond model (i.e., model 2) is specified as

where X is a vector of variables specified in equation
(4). The o coefficient represents the parameters to be
estimated. The term POND is a vector of ponds, which
is made up of Dolese Youth Pond and South Lake Park
East, with Kid’s Lake North as the reference pond.
Model 3, the interaction model, also includes demo-
graphic characteristics:

vij = BXij + 6(X,‘j X POND) + O((Xij X Y)
+v(X; X AGE) + 0(X;; X CHILD),  (6)

where X is a vector of variables specified in equation
(4); Y is a vector of income, which is separated into
five categories; and AGE is a vector of age, which is
separated into four dummy variables that are coded as 1
if the individual is in that age-group and O otherwise. A
dummy variable, CHILD, represents households with
children and is coded as 1 if a respondent has at least
one child living in the household and 0 otherwise. The
o, ¥, and O are the coefficients that represent the
interaction parameter estimates.

From the choices made in each of two choice sets
presented to an angler, a conditional logit model was
employed to estimate equations (4), (5), and (6). The
models estimate the probability that management
option j would be chosen given option k as an
alternative, where j does not equal k. We did this first
using all data. We then estimated parameters for a basic
model (equation 4) with interaction terms for two of the
three ponds (equation 5), with the third pond (Kid’s
Lake North) serving as the reference pond. This
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TaBLE 2.—Conditional logit regression results (standard errors in parentheses, calculated using sandwich estimator of
variance) for a discrete-choice survey designed to evaluate angler willingness to pay for various management options in the
Close-to-Home Fishing Program in Oklahoma City (20062008, USS$). Asterisks indicate significance (P < 0.10%, P < 0.05%*,
P < 0.01*%%*). Each of the 568 respondents saw two choice sets with three options, resulting in 3,408 observations in the model.
Robust standard errors accounted for clustered responses within each respondent’s two choices. Models estimated include basic
model 1 (all ponds pooled together with no interactions), pond model 2 (allows heterogeneity among respondents by lake; Kid’s
Lake North is the comparison or base lake with nonsignificant interactions eliminated), and interaction model 3 (tests for
differences in responses among respondents by minority status, age, income, and presence of children in home). The alternative-
specific constant (ASC) captures the effect in utility of a respondent repeatedly selecting the status quo (option C) compared with
the utility gained from selecting options A and B (i.e., this measures whether there is a status quo bias among respondents).

Basic Pond Interaction
Variable model 1 model 2 model 3
Size of channel catfish stocked 0.04%* 0.05%%* 0.06
(0.02) (0.02) (0.062)
Length limitation on catfish taken 0.12 0.06 0.15
(0.08) (0.08) (0.13)
Daily bag limit of catfish 0.15%#* —0.05% —0.14%*
(0.03) (0.03) (0.06)
Channel catfish-only stocking —0.05%* —1.21%%* —1.27%%*
(0.021) (0.11) 0.11)
Fishing dock 0.25%#% 0.33 %% 0.35%#*
(0.09) (0.09) (0.10)
Portable toilets 0.19% 0.25%% 0.26%*
(0.10) (0.12) 0.12)
Restroom with flush toilet 0.73 %% 0.18 0.20
0.11) (0.22) (0.23)
License fee —0.19%#* —0.21%%* —0.19%#*
(0.02) (0.02) (0.02)
Pond interactions
Dolese Youth Pond X bag limit 0.05% 0.06%*
(0.02) (0.03)
South Lake Park East X flush toilet 0.54%%* 0.51*
0.27) (0.29)
Dolese Youth Pond X flush toilet 1.00%#* 0.98 %%
(0.26) 0.27)
Minority interaction
Minority X license fee —0.10
(0.06)
Age interactions
Age 0-30 X size of stocked channel catfish —0.02
(0.06)
Age 31-45 X size of stocked channel catfish —0.06
(0.04)
Age 46-60 X size of stocked channel catfish —0.01
(0.04)
Age 0-30 X bag limit 0.10%%*
(0.05)
Age 31-45 X bag limit 0.11%*
(0.06)
Age 46-60 X bag limit 0.04
(0.06)
Income interaction (k = X1,000)
>20k—30k X size of stocked channel catfish —0.11
(0.08)
>30k—50k X size of stocked channel catfish 0.08
(0.07)
>50k—100k X size of stocked channel catfish 0.01
(0.06)
>100k X size of stocked channel catfish 0.05
(0.10)
>20k-30k X bag limit 0.07
(0.06)
>30k-50k X bag limit 0.02
(0.05)
>50k—100k X bag limit 0.04
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Basic Pond Interaction
Variable model 1 model 2 model 3
>100k X bag limit —0.15%*
(0.07)
Child interaction
Size of stocked channel catfish X children in household 0.04%*
(0.02)
Channel catfish-only stocking X children in household 0.07
(0.05)
Length limit X children in household —0.18
(0.17)
ASC —0.606%** —0.87%%* —(.83#%*
(0.207) (0.22) (0.28)
Log likelihood —1,452.101 -1,376.39  —1,349.90
Number of observations 3,408 3,408 3,408

allowed us to see if there were pond-specific
differences in the factors associated with utility. Pond
model 2 is presented in Table 2 as an abbreviated
model, reported after the full set of interactions was
run. In addition, to test the differences among
demographic groups, model 3 (equation 6) was
estimated and reported as the interaction model in
Table 2. To estimate the willingness to pay, the pond
attribute coefficients B,—fB, were divided by the
negative of the coefficient of city license fee (—f)
for each model (Train 2003). The delta method in Stata
version 10 (Stata 2007) was used to compute the
significance of the willingness-to-pay methods because
both the pond attributes and fee coefficient have
different standard errors. The resulting value is the
marginal value or price (in 2008 U.S. dollars, the same
units used for the options for the city license fee) that
the respondent was willing to pay for that attribute.

Results and Discussion

A total of 568 respondents filled out the discrete-
choice questions. Descriptive statistics of these respon-
dents are given in Table 3. The largest group of anglers
ranged from age 31 to 45 (35.56%), and 45.07% of all
anglers reported their household income as greater than
$50,000/year. A separate study showed that the
percentage of survey respondents at lower-income
households are underrepresented in the study compared
with those in the general public (based on information
on U.S. postal zip codes; Balsman 2009). That is, in
2007, the median household income in Oklahoma
County was $41,598 (2007 U.S. Census).

The majority of our respondents were non-Hispanic
white (72.68%). Other minority racial and ethnic
groups observed included Asian, Hispanic, African-
American, and American Indian. Soliciting information
on ethnic and racial identity can be problematic. In our
study, the most basic distinction was made between

non-Hispanic or non-Latino whites versus all other
ethnic and minority groups to illustrate that race and
ethnicity has an effect on preferences, even when
controlling for differences in income. Often, a more
detailed analysis of both race and ethnic backgrounds
should be considered. Policy managers interested in
specifically comparing racial and ethnic composition
with census data often use the census categories
available from the U.S. Census Bureau (www.census.
gov) or the Office of Management and Budget (2000).
Additional guidance on treatment of race in survey
design is available from Stanfield and Dennis (1993).

The estimated valuation models provided coefficient
estimates (f values) for all variables tested. Interpre-
tation of these models is similar to linear multiple
regression in that (1) only coefficients (f) that are
significantly different from zero should be considered,
(2) coefficients with significant negative values
indicate that respondents were less likely to choose
an option containing that attribute, and (3) coefficients
with significant positive values indicate that respon-
dents were more likely to choose an option containing
the variable. By dividing the estimated value of the
coefficient by the negative of the fee coefficient, we
can compute the marginal willingness to pay (i.e.,
value) for an attribute, such as larger channel catfish
stocked. For example, the value of an increase in the
bag limit for catfish was negative (B,/B; = —[0.15/
—0.19] = —$0.79; Train 2003). This is interpreted, for
example, as the willingness to accept the imposition of
a daily bag limit of two catfish if the yearly license fee
was $0.79 less per year. If the daily bag limit is raised
to four catfish, the fee would have to be $1.58 lower
per year to make anglers willing to accept it. In this
case, the angler dislikes the management change, as
shown by the negative value, and must be compensated
by a lower fee to make the respondent as satisfied with
the angling experience as before the change. In our
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TaBLE 3.—Descriptive statistics of attribute level and angler respondents using Close-to-Home Fishing ponds in the Oklahoma
City metropolitan area (2006-2008). Mean is based on a total of 568 collected surveys; 39 respondents chose not to report their

annual income.

Variable Definition Mean

Size of channel catfish stocked 8 if 8 in, 12 if 12 in 9.33
Length limit on catfish taken 1 if 12 in, O if no limit 0.34
Channel catfish-only stocking 1 if catfish only, O if bass, bluegills, and catfish 0.38
Daily bag limit for catfish 3.92

Option 1 4 if 4-catfish limit

Option 2 6 if 6-catfish limit

Option 3 8 if 8-catfish limit

Option 4 10 if 10-catfish limit
Fishing dock 1 if 1 open dock available, 0O if none 0.35
Restroom

None (base) 1 if no restroom, 0 otherwise 0.23

Portable toilets 1 if portable toilets, O otherwise 0.22

Restroom with flush toilets 1 if restroom with flush toilets, 0 otherwise 0.22
License fee 2.03

Option 1 0 if no increase in the yearly city license fee

Option 2 2 if $2 increase in the fee

Option 3 4 if $4 increase in the fee

Option 4 6 if $6 increase in the fee
Age (years)

<31 1 if age is <31, 0 otherwise 23.39%

31-45 1 if age is 31-45, 0 otherwise 35.56%

46-60 1 if age is 46-60, O otherwise 25.18%

>60 (base) 1 if age is >60, 0 otherwise 15.87%
Yearly income (US$)

<$20,000 (base) 1 if yearly income is <$20,000, O otherwise 13.38%

$20,001-30,000 1 if yearly income is $20,001-30,000, O otherwise 16.02%

$30,001-50,000 1 if yearly income is $30,001-50,000, O otherwise 25.52%

$50,001-100,000 1 if yearly income is $50,001-100,000, O otherwise 38.38%

>$100,000 1 if yearly income is >$100,000, O otherwise 6.69%
Minority 1 if minority, 0 if white

White (non-Hispanic) 72.68%

Minority Asian, African-American, American Indian, other race, or Hispanic (ethnicity) 27.32%
Children in household 1 if there are children in household, O if none 43.66%
By pond

Dolese Youth Pond 46.48%

South Lake Park East 30.81%

Kid’s Lake North 22.71%

case, fee increases or decreases could be accomplished
by changing the price of the required fishing license.
The alternative-specific constant for the status quo was
statistically significant and negative for all three
models, indicating a specific preference against
maintaining the management status quo at the lakes.
This means that, on average, respondents for these two
models were significantly likely to choose any option
(A or B) that proposed changes in the management of
the lakes in those models.

In the basic model that included all observations, all
of the variables except the length limit on catfish
significantly affected willingness to pay (Table 2).
Each respondent saw two choice sets with three
options, resulting in 3,408 observations in the model.
Respondents were more likely to choose an option that
had larger stocked channel catfish, a fishing dock,
portable toilets, and restrooms with flush toilets.
Anglers significantly preferred restrooms with flush
toilets (B = 0.73) to portable toilets (B = 0.19; within a

single model, the coefficient that is higher and
significant is preferred, on average, over another
significant coefficient). However, both facility choices
were preferred over the absence of a restroom facility,
as theoretically expected. Respondents were signifi-
cantly less likely to choose options with only channel
catfish stocked (other species might still be present but
would not be maintained through stocking), more
liberal daily bag limits on catfish, and higher license
fees.

Table 4 gives the average angler’s dollar values
(willingness to pay) for each change in the level of
attributes for each model. An increase in stocked
channel catfish size from 8 to 12 in was valued at $0.23
per year for the average angler (Table 4). Having only
channel catfish stocked rather than a mixture of
largemouth bass, bluegills L. macrochirus, and channel
catfish was worth —$0.23 per year on average, meaning
that diversifying the pond stock should be worth $0.23
per year for an average angler. A preference for a
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diverse fishery has been found in other community
fishing surveys (Hunt and Ditton 1996). Increasing the
daily bag limit of catfish takes away $0.79 of value for
every two additional fish an angler can keep. Anecdotal
evidence from the creel clerks indicated that anglers
perceived higher bag limits as lowering their own
fishing success rather than resulting in more catfish to
take home. Other studies have similarly found that
anglers generally are highly supportive of bag
restrictions (Hardin et al. 1988; Reed and Parsons
1999; Edison et al. 2006), including anglers in urban
environments (Hunt and Ditton 1996). Furthermore,
support for bag limits is higher from anglers in more
densely populated areas (Edison et al. 2006), as in our
study. Having a fishing dock would increase an
angler’s willingness to pay for an annual license by
$1.28. Anglers were willing to pay $3.81 annually for
flush toilets compared with having no restroom
facilities (the willingness to pay for portable toilets
was not significant when calculated using the delta
method). Within the model, these results may be
interpreted relatively to mean that the highest willing-
ness to pay for a management change is for flush toilets
followed by construction of a fishing dock.

Because choice-based analysis allows for estimated
marginal values of each attribute, the individual
willingness to pay may be seen as a relative measure
of the benefit to the angler. However, the researcher’s
choice of payment mechanism (e.g., higher license fees
versus something such as a property tax increase) can
affect an individuals’ willingness to pay or even result
in protest responses, as shown in the contingent
valuation method literature (Champ et al. 2003). In
this case, pretesting did not result in protest bids, and
changes in license fees offered the most realistic
payment vehicle. These results also allow for cost—
benefit analysis of these options, even if there is no
intention to actually raise license fees to cover the cost.
For example, if park managers have actual or estimated
visitation rates from the creel survey, the total value per
year of having portable toilets could be computed
(willingness to pay X number of anglers who buy the
city license) and compared with the rental and
maintenance rate for portable toilets (after adjusting
for sampling bias). Unfortunately, Oklahoma City did
not keep records on annual license sales, so such an
analysis was not possible in this study. Furthermore,
while useful, such multiplication would still provide a
lower bound on value because improvements might
attract new users to visit a site. That is, using the
discrete-choice survey only on site with the creel
survey excludes unsurveyed potential users, although
at an additional cost they might be surveyed by mail or
internet (note that telephone surveys are ill-suited for
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the visual display needed for the choice sets). A
multiyear benefit—cost analysis that allows benefits and
costs in each year of occurrence to be catalogued and
then discounted to the present could be performed for
extensive infrastructure or biological improvements
that have longer project lifetimes (Boardman et al.
[2006] provide an excellent text).

Results from pond model 2 showed that willingness
to pay for some pond management attributes (e.g., bag
limits and flush toilets) significantly varied by pond
(Table 2). Willingness-to-pay differences were esti-
mated by interacting each attribute with Dolese Youth
Pond and South Lake Park East dummy variables for
these two management attributes in order to test which
attributes were significant (o = 0.10) and should be
included in a more limited model. Pond model 2 was
then estimated and reported (Table 2) including only
these two interactions that were significant (P < 0.10)
in the initial model. Compared with Kid’s Lake North
and South Lake Park East, anglers at Dolese Youth
Pond were more likely to choose scenarios with higher
bag limits (=0.05; P < 0.10; Table 2), but overall the
users at Dolese Youth Pond had a nonsignificant
willingness to accept value when computed using the
delta method, perhaps because the interaction variable
was only marginally significant (P < 0.10; Table 4).
Table 4 shows that users at the other two lakes had a
—$0.22 value per two-catfish increase in the daily bag
limit. In addition, users at both Dolese Youth Pond (B
= 1.00) and South Lake Park East (B = 0.54) were
willing to pay more for flush toilets than users of Kid’s
Lake North (Table 2), and the computed willingness to
pay for flush toilets was significant at $3.42/year for
South Lake Park East and $5.60/year for Dolese Youth
Pond (P < 0.10) and was nonsignificant at Kid’s Lake
North (Table 4). Kid’s Lake North anglers did not have
a significant willingness to pay, possibly because of
this pond’s secluded location and high relative
abundance of trees and brush that provide cover to
anglers in lieu of facilities. The differences in
willingness to pay among users of these ponds illustrate
that while preferences may be similar in direction
across a management program, the magnitude and
specific issues may differ.

Interaction model 3 shows that anglers’ preferences
differed by demographic attributes, such as minority
status, income, and age, at the CTHFP ponds (Table 2).
Compared with Caucasian anglers, minority anglers
were less likely to choose options with higher fees for
licenses, but since this coefficient was nonsignificant
(B=-0.10; P > 0.10; Table 2), we can only interpret
the Table 4 willingness-to-pay values that proved
significant using the delta method. Table 4 estimates
showed that minorities had significantly lower willing-
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TaBLE 4.—Annual willingness to pay (WTP; US$) for each management attribute as reported by anglers using the Close-to-
Home Fishing Program ponds in the Oklahoma City area (2006-2008). Data were collected at South Lake Park East, Dolese
Youth Pond, and Kid’s Lake North by using a discrete-choice survey. The delta method was used to determine the significance
level of WTP; values for which P < 0.10 are indicated in bold.

Interaction model 3

WTP based on annual household income

WPT based on

Basic  Pond (USS$, thousands) age-group (years)
model 1 model 2
mean mean Mean Minority WTP, children in
Attribute WTP  WTP WTP WTP >20-30 >30-50 >50-100 >100 household <31 3145 46-60

Size of channel catfish

stocked $0.23  $0.25 $0.30  $0.20 —$0.29  $0.70  $0.35  $0.54 $0.51 $0.18 —$0.02 —$0.24
Length limit on

catfish taken $0.62  $0.30 $0.79  $0.52 —$0.12
Channel catfish-only

stocking —$0.23 —$5.75 —$6.57 —$4.34 —$6.19
Daily bag limit

for catfish —$0.79

Kid’s Lake North —$0.22 —$0.72 —$0.48 —$0.36 —$0.62 —$0.50 —$1.50 —$0.18 —$0.14 —$0.52

South Lake Park East —$0.22 —$0.72 —$0.48 —$0.36 —$0.62 —$0.50 —$1.50 —$0.18 —$0.14 —$0.52

Dolese Youth Pond —$0.03 —$0.43 —$0.28 —$0.07 —$0.32 —$0.21 —$1.20 $0.12  $0.15 —$0.22
Fishing dock $1.28 $1.58 $1.82 $1.20
Portable toilets $0.98 $1.19 $1.36  $0.90
Flush toilets $3.81

Kid’s Lake North $0.84  $1.05  $0.70

South Lake Park East $3.42  $3.67 $2.43

Dolese Youth Pond $5.60 $6.11  $4.05

ness to pay than non-Hispanic whites for fishing docks
($1.20 versus $1.82), portable toilets ($0.90 versus
$1.36), and flush toilets ($1.24 less at South Lake Park
East and $2.06 less at Dolese Youth Pond). The
compensation required for accepting increases in daily
bag limits on catfish at Kid’s Lake North and South
Lake Park East was less for minority anglers (—$0.48
for a two-catfish increase) than for non-Hispanic whites
(—$0.72 per two-catfish increase). This reduced willing-
ness to pay higher fees would be expected to reduce the
values estimated for all tested attributes because
willingness to pay for each attribute is calculated by
dividing the estimated coefficient for each attribute by
the estimated coefficient for the license fee. House-
holds with children were slightly less averse to channel
catfish stocking than the average household (—$6.19
versus $—6.57; Table 4). For households with children,
variety in the angling activity may not be as important
as simply catching a fish.

Age and income also affected willingness to pay for
attributes such as the size of channel catfish stocked
and catfish bag limits (Tables 2, 4). Compared with
anglers over age 60 (the reference age-group), anglers
in the age-31-45 group were less likely to choose
scenarios with larger channel catfish (f = —0.06) and
more likely to choose higher bag limits (f = 0.11;
Table 2); however, Table 4 shows that the computed
willingness-to-pay values were nonsignificant. Anglers
less than age 30 were more likely to choose higher bag

limits (f =0.10), but the willingness-to-pay values also
proved nonsignificant. Willingness to pay only differed
significantly from that of the reference group (over age
60) at Kid’s Lake North and South Lake Park East for
the age-46-60 group, which had a —$0.52 value per
given increase in size of channel catfish stocked per
year (increase from 8 to 12 in; Table 4). (Note that the
willingness to pay for interacted categories is computed
by adding the interaction term coefficient to the
coefficient for the base, dividing by the fee coefficient,
and then taking the negative of the result to obtain the
categorical willingness-to-pay [WTP] value:
WTP[age 4660 X bag limit] = —[—0.14 + 0.04]/—0.19; the
delta method uses the sandwich standard error to
compute the significance of the willingness-to-pay
estimate). These results suggest that all groups under
age 60 might be more harvest-oriented. Alternatively,
older anglers may feel that higher bag limits would
decrease their own individual probability of catching
fish.

Although on average, anglers grouped as a whole
were willing to pay for larger stocked channel catfish,
the levels of willingness to pay varied by income.
Anglers with households earning between $30,000
and $50,000 were willing to pay $0.70 more per year
for an increase in the size of channel catfish stocked
compared with the lowest income bracket (<$20,000/
year). Responses from anglers in the top-three income
categories suggested that a two-catfish increase in the
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daily bag limit at Kid’s Lake North and South Lake
Park East lowered the value of their license (Table 4).
At these two ponds, anglers in the $30,000-50,000,
$50,001-100,000, and greater than $100,001 house-
hold income brackets found that their licenses were
devalued by a two-catfish increase in the daily bag
limit (i.e., —$0.62, —$0.50, and —$1.50/year, respec-
tively). Thus, the wealthiest anglers were most
opposed to bag limit increases, perhaps because of
higher opportunity costs of time to fish elsewhere.
Finally, anglers in households with an income over
$100,000 were slightly less opposed to bag limits at
Dolese Youth Pond (willingness to pay =—$1.20/year
per two-catfish increase in daily bag limit) than at the
other two ponds. Anglers in households earning under
$30,000 per year had no significantly different
willingness-to-pay values by species stocking, bag
limit, and length limit (Table 4), which is an
interesting result because urban fishing programs are
often intended to serve less-affluent city dwellers who
lack the means and opportunity to fish elsewhere
(Botts 1984). However, as the demographic data
show, individuals between ages 18 and 45 had
negative values for increases in the size of channel
catfish stocked, but when the results were tested by
income the value in stocked channel catfish size
increased, particularly for those in the middle income
bracket ($30,000-50,000). Little is published on the
opinions of anglers by age-group or income level. Our
results suggest that differences in opinion among
individuals of different ages and incomes should be
considered in future studies.

Conclusions

The results of this discrete-choice survey show that
anglers are willing to pay for increases in management
effort, such as larger stocked channel catfish and
increases in variety in fish stocked in CTHFP ponds.
However, anglers are willing to pay more for physical
amenities, such as docks and restroom facilities, in the
urban setting. This is consistent with other studies
indicating that amenities are critical to the success of
an urban fishing program (see review by Balsman and
Shoup 2008). While little information exists on how
preferences of urban and rural anglers differ, previous
studies have suggested that urban anglers place a
higher priority on facilities (Manfredo et al. 1984), but
this is not more important than the quality of the
fishing (Schramm and Dennis 1993). We also found
that anglers do not desire increased bag limits but are
less opposed at Dolese Youth Pond. Support for bag
restrictions has been observed in other angler surveys,
both in urban fishing programs (Hunt and Ditton
1996) and nonurban settings (Hardin et al. 1988; Reed
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and Parsons 1999; Edison et al. 2006). Our results
suggest that Oklahoma City anglers differ in this
respect. Length limits were nonsignificant in all
models, suggesting that anglers see neither positive
nor negative benefits in the potential imposition of a
12-in limit (i.e., this is seen as a nonbinding
constraint). Length limits are imposed in this fishery
to maintain a longer average length of fish captured
than would probably occur without the limit (repro-
duction is not a consideration in this put-grow-and-
take fishery). Although this is a put-grow-and-take
fishery, the lack of desire for increased bag limits and
the lack of opposition to limits suggest that recreation
is more important than harvest to most of the
respondents. In terms of providing fishing experiences
for minority households, the results show that these
groups are willing to pay less on average for most
management improvements. Therefore, if an urban
program is designed to target these groups, it is
important to seek funding from sources other than
increased license fees because higher costs may
discourage these demographic groups from partici-
pating (Balsman and Shoup 2008). While some
information exists about how urban and rural angler
demographics and behaviors differ (Manfredo et al.
1984; Schramm and Dennis 1993; Arlinghaus and
Mehner 2004), almost no information exists on what
amenities are most desirable to these two groups.
Further research is warranted on this topic.

Given that detailed valuation estimates of anglers’
demand for different attributes of managed angling
sites can be time consuming and costly, managers may
be tempted to use value estimates from another site for
application to a new location, something called benefits
transfer. Unfortunately, as the pond interaction vari-
ables show, such assumptions may miss variation
among users. Meta-analysis of multiple studies of value
for characteristics might be used to adjust welfare
measures of value, but given the lack of studies on
urban fisheries, site-specific research is still necessary.
Furthermore, the goals of a different project may
diverge from those of the CTHFP, which looked at
physical amenities for direct use by anglers (i.e.,
manmade docks, restrooms, and stocking rates).
Furthermore, adjustments for study methodology
would need to be made (Johnston et al. 2006).
However, this study illustrates that valuation data for
current users can easily be obtained in conjunction with
creel surveys that may already be planned. Using the
methods described in this study, these data can be used
to determine marginal willingness to pay for manage-
ment options or amenities, but obtaining the proper
expertise for designing the choice experiment is vital.
Once obtained, the marginal willingness to pay for a
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change can be readily compared with the increased cost
of implementing the change using benefit—cost analy-
sis. If the willingness to pay is greater than the cost,
then the agency should implement the change if the
budget allows. Another potential benefit of using
conjoint choice in other settings is the ability to value
other nonmarket values besides recreational use, such
as anglers’ willingness to pay for species preservation,
maintenance of instream flows for wildlife, or
improved water quality.

Acknowledgments

We are grateful to the many Oklahoma State
University personnel that assisted with the creel survey.
We thank G. Summers and G. Gilliland for suggestions
on survey design. Two anonymous reviewers also
provided suggestions for improvement. Funding was
provided though Federal Aid in Sport Fish Restoration
Project F-73-R, administered by the Oklahoma Coop-
erative Fish and Wildlife Research Unit.

References

Aas, O., W. Haider, and L. Hunt. 2000. Angler responses to
potential harvest regulations in a Norwegian sport
fishery: a conjoint-based choice modeling approach.
North American Journal of Fisheries Management
20:940-950.

Adamowicz, W. L. 1988. Behavioral implications of nonmar-
ket valuation models. Canadian Journal of Agricultural
Economics 36:929-939.

Adamowicz, W., J. Louviere, and M. Williams. 1994.
Comparing revealed and stated preference methods for
valuing environmental amenities. Journal of Environ-
mental Economics and Management 26:271-92.

Alberini, A., L. Alberto, and V. Marcella. 2007. Basic
statistical models for stated choice studies. Pages 203—
227 in B. J. Kanninen, editor. Valuing environmental
amenities using stated choice studies. Springer, The
Netherlands.

Arlinghaus, R., and T. Mehner. 2004. A management-
orientated comparative analysis of urban and rural
anglers living in a metropolis (Berlin, Germany).
Environmental Management 33:331-344.

ASA (American Sportfishing Association) and AFWA
(Association of Fish and Wildlife Agencies). 2007.
Lifestyles and license buying habits of America’s
anglers: a five-year examination of U.S. license buyers.
Southwick Associates. Available: rbff.org/uploads/
Research_section/Related_Research/ASA-AFWA _
License_Analysis_Summary_Report_2006.pdf. (March
2009).

Baarsma, B. E. 2003. The valuation of the Ijmeer Nature
Reserve using conjoint analysis. Environmental and
Resource Economics 25:343-356.

Balsman, D. M. 2009. Human dimensions of urban fisheries.
Master’s thesis. Oklahoma State University, Stillwater.

Balsman, D. M., and D. E. Shoup. 2008. Opportunities for
urban fishing: developing urban fishing programs to

MAHASUWEERACHAI ET AL.

recruit and retain urban anglers. Pages 31-40 in R. T.
Eades, J. W. Neal, T. J. Lang, K. M. Hunt, and P. Pajak,
editors. Urban and community fisheries programs:
development, management, and evaluation. American
Fisheries Society, Symposium 67, Bethesda, Maryland.

Barta, S., L. O’Connell, J. Wiliams, G. Doekson, B. Whitacre,
and M. Woods. 2007. Economic conditions and trends in
rural Oklahoma, 11th edition. Oklahoma Cooperative
Extension Service, Oklahoma State University. Avail-
able: rd.okstate.edu/. (September 2009).

Boardman, A. E., D. H. Greenberg, A. R. Vining, and D. L.
Weimer. 2006. Cost-benefit analysis: concepts and
practice. Pearson Education, Upper Saddle River, New
Jersey.

Botts, L. 1984. Symposium summary. Pages 284-288 in L. J.
Allen, editor. Urban fishing symposium proceedings.
American Fisheries Society, Fisheries Management
Section and Fisheries Administrators Section, Bethesda,
Maryland.

Champ, P. A, K. J. Boyle, and T. C. Brown. 2003. A primer
on nonmarket valuation. Kluwer Academic Publishers,
Dordrecht, The Netherlands.

Eades, R. T., J. W. Neal, T. J. Lang, K. M. Hunt, and P. Pajak,
editors. 2008. Urban and community fisheries programs:
development, management, and evaluation. American
Fisheries Society, Symposium 67, Bethesda, Maryland.

Edison, T. W., D. H. Wahl, M. J. Diana, D. P. Philipp, and
D. J. Austen. 2006. Angler opinion of potential bluegill
regulations on Illinois lakes: effects of angler demo-
graphics and bluegill population size structure. North
American Journal of Fisheries Management 26:800-811.

Fedler, A. J. 2000. Participation in boating and fishing: a
literature review. Recreational Boating and Fishing
Foundation, Alexandria, Virginia.

Fedler, A. J. 2007. Take me fishing: a summary of key
learnings from state marketing programs. RBFF (Recre-
ational Boating and Fishing Foundation), Alexandria,
Virginia. Available: rbff.org/uploads/Research_section/
Program_Evaluation_Files/Key_Learnings_Report_-_
FINAL.pdf. (March 2009).

Freeman, A. M. 2003. The measurement of environmental and
resource values: theory and methods. Resources for the
Future, Washington, D.C.

Gilliland, E. R. 2005. Oklahoma Close-to-Home Fishing
Program. Oklahoma Department of Wildlife Conserva-
tion, Federal Aid in Sport Fish Restoration, Project F-54-
D-3, Performance Report, Oklahoma City.

Gillis, K. S., and R. B. Ditton. 2002. A conjoint analysis of
U.S. Atlantic billfish fishery management alternatives.
North American Journal of Fisheries Management
22:1218-1228.

Haab, T. C., and K. E. McConnell. 2002. Valuing environ-
mental and natural resources: the econometrics of non-
market valuation. Edward Elgar, Northampton, Massa-
chusetts.

Hanley, N., S. Mourato, and R. E. Wright. 2001. Choice
modeling approaches: a superior alternative for environ-
mental valuation? Journal of Economic Surveys 15:435—
462.

Hardin, S., J. D. Rayburn, and G. Posnansky. 1988. Attitudes,
practices and preferences of licensed freshwater anglers
in Florida. Proceedings of the Annual Conference



URBAN FISHERIES DEMAND

Southeastern Association Fish and Wildlife Agencies
41(1987):168-177.

Hunt, K. A., and R. B. Ditton. 1996. A statewide perspective
on community fishing in Texas. Texas A&M University,
Human Dimensions of Fisheries Research Laboratory,
Report HD-606, College Station.

Hunt, K. A., and R. B. Ditton. 1997. The social context of site
selection for freshwater fishing. North American Journal
of Fisheries Management 17:331-338.

Johnston, R. J., E. Y. Besedin, and M. H. Ranson. 2006.
Characterizing the effects of valuation methodology in
function-based benefits transfer. Ecological Economics
60:407-419.

Kellert, S. R., and M. O. Westervelt. 1983. Children’s
attitudes, knowledge and behaviors towards animals.
U.S. Fish and Wildlife Service, U.S.Government Printing
Office, Washington, D.C.

Loomis, J. 2006. Use of survey data to estimate economic
value and regional economic effects of fishery improve-
ments. North American Journal of Fisheries Management
26:301-307.

Lusk, J. L., and F. B. Norwood. 2005. Effect of experimental
design on choice-based conjoint valuation estimates.
American Journal of Agricultural Economics 87:771—
785.

Mackenzie, J. 1990. Conjoint analysis of deer hunting.
Northeastern Journal of Agricultural and Resource
Economics 10:109-117.

Manfredo, M. J., C. C. Harris, and P. J. Brown. 1984. The
social values of an urban recreational fishing experience.
Pages 156-164 in L. J. Allen, editor. Urban fishing
symposium proceedings. American Fisheries Society,
Fisheries Management Section and Fisheries Adminis-
trators Section, Bethesda, Maryland.

Noble, R. L., and T. W. Jones. 1999. Managing fisheries with
regulations. Pages 455480 in C. C. Kohler and W. A.
Hubert, editors. Inland fisheries management, 2nd
edition. American Fisheries Society, Bethesda, Mary-
land.

ODWC (Oklahoma Department of Wildlife Conservation).
2008. “Close to Home” fishing opportunities. Available:
wildlifedepartment.com/fishregs/closetohome.htm. (Jan-
uary 2009).

Parsons, G. 2003. The travel cost model: chapter 9. Pages
269-330 in P. A. Champ, K. J. Boyle, and T. C. Brown,
editors. A primer on nonmarket valuation. Kluwer
Academic Publishers, Norwell, Massachusetts.

Reed, J. R., and B. G. Parsons. 1999. Angler opinions of

1351

bluegill management and related hypothetical effects on
bluegill fisheries in four Minnesota lakes. North
American Journal of Fisheries Management 19:515-519.

SAS (SAS Institute). 2004. SAS/STAT User’s guide, version
9.1.3. SAS Institute, Cary, North Carolina.

Schramm, H. L. Jr., and J. A. Dennis. 1993. Characteristics
and perceptions of users and nonusers of an urban fishery
program in Lubbock, Texas. North American Journal of
Fisheries Management 13:210-216.

Siemer, W. F., and B. A. Knuth. 2001. Effects of fishing
education programs on antecedents of responsible
environmental behavior. The Journal of Environmental
Education 32:23-29.

Stanfield, J. H., and R. M. Dennis. 1993. Race and ethnicity in
research methods. Sage Publications, Newbury Park,
California.

Stata. 2007. Stata statistical software: release 10. StataCorp,
College Station, Texas.

Summers, G. 2008. Using geographic information systems to
create and analyze spatial relationships from Oklahoma
angler data. Oklahoma Department of Wildlife Conser-
vation, Federal Aid in Sport Fish Restoration, Project F-
50-R-14, Final Performance Report, Oklahoma City.

Thomson, C. J. 1991. Effects of the avidity bias on survey
estimates of fishing effort and economic value. Pages
356-366 in D. Guthrie, J. M. Hoenig, M. Holliday, C. M.
Jones, M. J. Mills, S. A. Moberly, and K. H. Pollock,
editors. Creel and angler surveys in fisheries manage-
ment. American Fisheries Society, Symposium 12,
Bethesda, Maryland.

Toth, J. F. Jr., and R. B. Brown. 1997. Racial and gender
meanings of why people participate in recreational
fishing. Leisure Sciences 19:129-146.

Train, K. E. 2003. Discrete choice methods with simulation.
Cambridge University Press, Cambridge, UK.

U.S. Census Bureau. 2009. U.S. Census Bureau: state and
county quickfacts. Oklahoma County. Available:
quickfacts.census.gov/qfd/states/40/40109.html. (Febru-
ary 2010).

USFWS (U.S. Fish and Wildlife Service) and U.S. Census
Bureau. 2002. 2001 National survey of fishing, hunting,
and wildlife-associated recreation. U.S. Government
Printing Office, Washington, D.C.

USFWS (U.S. Fish and Wildlife Service). 2007. 2006
National survey of fishing, hunting, and wildlife-
associated recreation: national overview. U.S. Govern-
ment Printing Office, Washington, D.C.



