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Abstract

tate-by-state estimates of
the net economic value of
bass and trout fishing, deer
hunting, and primary non-
residential wildlife watching based
on contingent-valuation questions
from the 1991 National Survey of
Fishing, Hunting, and Wildlife-
Associated Recreation are presented
in this report. States were classified
as having primarily bass fishing or
primarily trout fishing. Based on this
classification, anglers were asked to
answer a contingent-valuation ques-
tion for either their bass or their
trout fishing during 1991. Bass fish-
ing refers to smallmouth and large-
mouth bass and excludes white bass,
spotted bass, striped bass, striped
bass hybrids, and rock bass. Trout
fishing refers to all species com-
monly known as trout. Deer hunters

in all 50 states were asked a contin-
gent-valuation question for their
1991 deer hunts, and people who
took trips to watch wildlife at least
one mile from their residence were
asked a contingent-valuation ques-
tion for these activities during 1991.
Net economic values are developed *
for current resource conditions, and
marginal net economic values are
also developed for changes in angler
catch rates and changes in hunter
harvest rates for deer. The net eco-
nomic values reported here are
appropriate measures of economic
value for use in cost-benefit analyses,
damage assessments, and project
evaluations.



I. Introduction

he National Survey of
Fishing, Hunting, and
Wildlife-Associated
Recreation (Survey here-
after) is the only source of data on
human use of wildlife resources that
is collected on a consistent, state-by-
state basis. The first time net eco-
nomic value data were collected was
in the 1980 Survey, and this effort
was repeated in the 1985 and 1991
Surveys. Estimates of net economic
value for bass and trout fishing, deer
hunting, and wildlife watching
derived from contingent-valuation
questions in the 1991 Survey are pre-
sented in this report. Bass fishing
refers to smallmouth and large-
mouth bass and excludes white bass,
spotted bass, striped bass, striped
bass hybrids, and rock bass. Trout
fishing refers to all species com-
monly known as trout. Wildlife
watching refers to trips at least one
mile from home taken for the pri-
mary purpose of observing, pho-
tographing, or feeding wildlife.

In the following section we discuss
the conceptual framework for net
economic values of wildlife-related
recreation, differentiating between
net economic values and economic
impacts. A discussion of the contin-
gent-valuation questions and the
procedures used to analyze the con-
tingent-valuation data are presented
in the third section. Net economic
value estimates are reported in the
fourth section. The fifth section
contains a discussion of how to use
the value data presented in this
report and concluding comments
are presented in the last section.



II. Measures of Economic Value

n 1991 more than 35 million
' Americans 16 years of age and
older took trips to fish and spent
 nearly $12 billion on trip-related

expenditures. Expenditures are a use-
ful indicator of the importance of
sport fishing activities to local,
regional, state and national
economies, but expenditures (eco-
nomic impacts) do not measure the
economic benefit to individual par-
ticipants. Net economic value, or
consumer surplus, is the appropriate
economic measure of the benefit to
~individuals from participation in
wildlife-related recreation (Bishop,
1984; Freeman, 1993; Loomis et al.,
1984; McCollum et al., 1992). Net
economic value is measured as par-
ticipants” “
what they actually spend to partici-
pate. The benefit to society is the
summation of willingness to pay
across all individuals.

willingness to pay” above

There is a direct relationship
between expenditures and net eco-
nomic value, as shown in Figure 1. A
demand curve for a representative
angler is shown in the figure. The
downward sloping demand curve
indicates that each additional trip is
valued less by the angler than the
preceding trip. All other factors
being equal, the lower the cost per
trip (vertical axis) the more trips the
angler will take (horizontal axis).
The cost of a fishing trip serves as an
implicit price for fishing since a mar-
ket price generally does not exist for
this activity. At $60 per trip, the
angler would choose not to fish, but

if fishing were free, the angler would
take 20 fishing trips.

At a cost per trip of $25 the angler
takes 10 trips, with a total willingness
to pay of $375 (area acde in Figure
1). Total willingness to pay is the
total value the angler places on par- *
ticipation. The angler will not take
more than 10 trips because the cost
per trip ($25) exceeds what he
would pay for an additional trip. For
each trip between zero and 10, how-
ever, the angler would actually have
been willing to pay more than $25
(the demand curve, showing willing-
ness to pay, lies above $25).

The difference between what the
angler is willing to pay and what

is actually paid is net economic
value. In this simple example, there-
fore, net economic value is $125
(($50-%25) 10+2) (triangle bed in
Figure 1) and angler expenditures are
$250 ($25x%10) (rectangle abde in
Figure 1). Thus, the angler’s total
willingness to pay is composed of
net economic value and total expen-
ditures. Net economic value is sim-
ply total willingness to pay minus
expenditures. The relationship
between net economic value and
expenditures is the basis for asserting
that net economic value is an appro-
priate measure of the benefit an indi-
vidual derives from participation in
an activity and that expenditures are
not the appropriate benefit measure.
Expenditures are out-of-pocket
expenses on items an angler pur-
chases in order to fish. The remain-
ing value, net willingness to pay (net



economic value), is the measure of
an individual'’s satisfaction after all
costs of participation have been
paid.

The value to society is derived by
summing the net economic values of
all individuals who participate in an
activity. For our example let us
assume that there are 100 anglers
who fish and all have demand curves
identical to that of our typical angler
presented in Figure 1. The total value
of this sport fishery to society is
$12,500 ($125x100).

Note that we have purposely
excluded angler expenditures from
the computation of societal benefits.
Because individuals spend all of
their income, with savings being a
form of expenditure, angler expenses
are not counted as benefits from a
national accounting perspective.
Money that is not spent for fishing at
a particular site will be spent for fish-
ing at another site or might be spent
on an entirely different activity (e.g.,
attending a baseball game). Thus,
any change in expenditures is simply
a transfer from one subgroup of soci-
ety to another subgroup.

There are very limited conditions
under which expenditures might be
counted as benefits (McCollum et
al., 1992). For example, assume that
50 resident anglers and 50 nonresi-
dent anglers fish a lake in Colorado.
If fishing was not allowed at the lake,
Colorado residents are likely to fish
elsewhere in Colorado. Their expen-
ditures are not lost from the State’s
economy, they are simply transferred
to another geographic area of the
State. If nonresidents, however,
choose to fish in another state, their

Individual Angler's Demand Curve for Fishing Trips
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expenditures would be lost to
Colorado’s economy. In this case,
nonresident expenditures would
constitute new money in the State’s
economy and would be counted as a
regional benefit of $12,500 ($25x 10
%x50).

Fishing, hunting and wildlife watch-
ing expenditures are recorded in the
National and State reports generated
from the 1991 Survey. Economic
impacts of fishing and hunting are
documented in separate reports.' In
this report we present net economic
values, which are appropriate mea-
sures of value for any benefit-cost
evaluation of a wildlife project. Net
economic values can enter these
analyses as either benefits gained for
improvements or benefits lost due to
decrements. Expenditures should
only enter into analyses to the extent

that projects are regional or local in
nature, and expenditures by partici-
pants would clearly increase or
decrease in the study area as a conse-
quence of the proposed wildlife
management decision.

The example we developed for sport
fishing could have been developed
in the context of deer hunting or
wildlife watching. The basic concept
of net economic value is the same
for all three activities.

' The 1991 Economic Impacts of Sport Fishing
in the United States is available from the
American Sportfishing Association, 1033 N.
Fairfax Street, Suite 200, Alexandria, VA
22314. The 1991 Economic Benefits of
Hunting in the United States is available
from Southwick Associates, PO Box 5662,
Arlington, VA 22205. Both reports are
available for individual states.



Ill. Estimating Net Economic Values

et economic values are

estimated using contin-

gent valuation (Mitchell

and Carson, 1989).
Contingent valuation is a direct-
questioning approach by which indi-
viduals are asked to reveal the value
they place on an item or activity
within a survey setting. The contin-
gent-valuation questions were asked
using the dichotomous-choice for-
mat (Bishop, Heberlein, and Kealy,
1983; Cameron, 1988; Hanemann,
1984; McConnell, 1990).
Respondents were asked whether
they would pay a fixed dollar
amount to participate in an activity.
The dollar amounts and respon-
dents’ “yes/no” responses are used to
infer the mean of the values respon-
dents place on each activity.

Respondents were asked to report
their total trip expenses to partici-
pate in an activity during 1991,
which is the expenditure rectangle
abde in Figure 1. Respondents’
expenditures constitute what is
called the payment vehicle in the
contingent-valuation questions
(Mitchell and Carson, 1989). The
payment vehicle is the mechanism
by which respondents can express
the net economic value they place on
the activity being evaluated.

Taking bass fishing as an example,
respondents were asked to recall

their total number of bass fishing
trips, bass caught, average length of
bass caught, and their total trip
expenditures for 1991 before answer-
ing the contingent-valuation ques-
tion. The wording of the ]
contingent-valuation question was:

Fishing expenses change over
time. For example, gas prices rose
dramatically during the 1970’s, fell
somewhat during the early 1980's,
and rose again in the late 1980’s.
Would you have taken any trips to
fish primarily for bass during 1991
if your total bass fishing costs
were dollars more than the
amount you just reported?

Response categories were yes Or no.
Note: respondents were only asked
to value fishing trips where bass fish-
ing was the “primary” activity. The
trout fishing question was exactly the
same except “trout” was substituted
for “bass” in the question. Similar
questions were employed for the
deer hunting and wildlife watching
contingent-valuation questions. The
fishing, hunting and wildlife watch-
ing valuation sections of the 1991
Survey are replicated in Appendix A.



Dollar amounts in the valuation
questions were developed using con-
tingent-valuation responses from the
1985 Survey and the procedure
developed by Duffield and Patterson
(1991) for assigning dollar amounts
to dichotomous-choice questions
(Boyle, 1990). The dollar amounts
for each activity and their respective
frequency of use are replicated in
Appendix B.

Responses to the contingent-
valuation questions are used to esti-
mate probit equations as formulated
by Cameron and James (1987). One
equation was estimated for each
activity within each state. The esti-
mation of these equations used
respondents “yes/no” responses as
dependent variables, and the dollar
stimulus and other independent
variables as explanatory variables.
The dollar amount from the valua-
tion questions is included in all
equations. Each equation was ini-
tially estimated using a number of
explanatory variables. After initial
runs of the equations for each activ-
ity, it was clear the coefficients on
most variables were not significant.
Variables included in the final esti-
mation are presented in Table 1.

The final fishing equations include
the dollar amount from the valua-
tion question (bid), the number

of fish the anglers caught (# bass,

# trout) during 1991 and the average
length of the fish caught during
1991.” The deer hunting equations
include the bid variable, the number
of deer a hunter harvested (# deer)
during 1991 and a dummy variable
to indicate whether the individual
hunted other big game during 1991
(yes=1).’ Similar variables are not

| TABLE 1.

Explanatory Variables in the Probit Equations

Bass Trout Deer Wildlife
Fishing Fishing Hunting Watching
Bid Bid Bid Bid
# Bass # Trout # Deer Private
Inches Inches Big Game Public
Photo
Fished

appropriate for wildlife watching
because resources are not being har-
vested and a single species is not as
likely to be targeted. In turn, vari-
ables that characterize different types
of wildlife watching and activities in
which the individuals participated
are included to assess whether these
categorizations significantly affect
estimated net economic values.
Dummy variables are included to
indicate whether individuals watch
wildlife on private land (yes=1) or
public land (yes=1). The omitted cat-
egory is individuals who took trips
to watch wildlife on both private and
public land. Dummy variables indi-
cating whether individuals pho-
tographed wildlife while on trips to
watch wildlife (yes=1) and whether
they were an angler (yes=1) are also
included.*

The fish caught and deer harvested
variables are included in the fishing
and hunting equations to allow
computation of marginal values, the
amount by which net economic
value increases or decreases as the
number of fish caught (deer har-
vested) increases or decreases. The
purpose of including these variables

is to allow the computation of mar-
ginal values for fish and wildlife pro-
jects that either increase harvest rates
oI protect resources to prevent
declines in harvest rates. In many
instances, all or nothing values, as
shown in Figure 1, are not appropri-
ate. Rather, a change in quality shifts

?The initial fishing equations also included
variables reflecting whether the person
lived in an urban area or rural area (small
town or city was the omitted variable),
whether they fished for other warm water
species (bass equations) and cold water
species (trout equations), whether they fly
fished, and whether the angler participated
in wildlife watching activities within one
mile of home and more than one mile
from home.

*The initial deer hunting equations also
included variables reflecting whether the
person lived in an urban area or rural area
(small town or city was the omitted vari-
able), whether the hunter bagged a buck,
the age the hunter first started hunting, and
whether the hunter participated in wildlife
watching activities within one mile of
home and more than one mile from home.
‘The initial equations for wildlife observa-
tion also included variables reflecting
whether the person lived in an urban area
or rural area (small town or city was the
omitted variable), whether they fed
wildlife on their trips, whether they partici-
pated in wildlife watching activities within
one mile of their home, and whether they
hunted.



the demand curve, thereby resulting
in a change in net economic value
(Figure 2). In these instances, the
change in net economic value is the
appropriate benefit measure.

For example, assume a management
activity will increase catch rates for
anglers by 10 percent. This change in
the resource results in a shift of the
demand curve upward and to the
right, as presented in Figure 2. The
benefit to the angler of this increase
in catch rate is the area cfgd.
Estimation of this area is possible by
including harvest rates as explana-
tory variables in the estimated probit
equations.

Responses to the contingent-
valuation questions are analyzed by
estimating probit equations using
weighted maximum likelihood pro-
cedures (Cameron, 1988; Greene,
1992). Maximum likelihood estima-
tion is used because the dependent
variable is discrete (0/1) and the esti-
mation is weighted because the
Survey is conducted with a probabil-
ity sample where observations have
unequal probabilities of being
selected into the sample. The esti-
mated probit equations are used to
derive estimates of average net eco-
nomic value per year for each activity
within each state. Ninety percent
confidence intervals are developed
for these averages (Cameron, 1991).
A discussion of the estimation proce-
dures is presented in Appendix C.

Shift in Angler Demand Curve for Fishing Trips Due to an

Increase in Catch Rate
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IV. Estimated Net Economic Values

he 1991 Survey was con-
ducted for the U.S. Fish and
Wwildlife Service by the U.S.
Bureau of Census. The
Bureau of Census collected the data
primarily by telephone; respondents
who could not be reached by phone
were interviewed in-person. Three
interviews were conducted at four
month intervals to reduce recall bias
associated with asking respondents
to report participation in an activity
for an entire year. The response
rate was 93 percent. Contingent-
valuation data were collected in
January 1992 for the 1991 calendar
year. Net economic values per day
are computed by dividing estimated
net economic value per year for
each respondent by the number of
days that individual participated in
the activity. Days of participation
were collected in each of the three
interviews and are summed to arrive
at annual days of participation.
Days of fishing used in this compu-
tation represent days of fishing
freshwater on non-Great Lakes
waters only. Great Lakes fishing
was dropped because there is a
possibility of double counting days;
anglers could have fished in both
non-Great Lakes waters and Great
Lakes waters on the same day.” Deer
hunting and wildlife watching days
represent all days taken to participate
in these activities. Wildlife watching
is defined as any trip at least one
mile from home taken for the pri-
mary purpose of observing, pho-
tographing, or feeding wildlife. In
the National and State reports from
the 1991 Survey, wildlife watching

is referred to as a nonresidential,
nonconsumptive activity.

Net economic values for bass and
trout fishing were estimated for
selected states. Data from previous
surveys indicate that bass fishing is a
popular activity in some states, while
less popular in other states. The
same is true for trout fishing. In
states with smaller numbers of bass
or trout anglers, the Survey contains
too few observations to estimate net
economic values. Therefore, each
state was classified as being either a
bass fishing state or a trout fishing
state. Bass fishing states tend to be
midwestern, southeastern, and some
eastern states, whereas trout states
are mostly western and some north-
eastern states. Net economic values
are estimated for all states for deer
hunting and wildlife watching. The
estimated probit equations for each
activity, by state, are presented in
Appendix D.

Although attempts were made to
obtain sufficient sample sizes for
each activity in all states, some
activities still have relatively small
sample sizes. Results are not
reported for states with a sample
size less than 50. Sample sizes for
each activity, by state, are presented
in Appendix E.

*This procedure may tend to underestimate
days of fishing resulting in overestimates of
net economic values per day. Net economic
values per year are not affected by this
calculation.



There is an important caveat to con-
sider when interpreting the net eco-
nomic value estimates for each of the
activities. All net economic values
are based on respondents’ state of
residence. For example, if an angler
fished for bass in his state of resi-
dence and another state, this angler’s
net economic value will reflect all of
his fishing effort and the value will
be attributed to his state of resi-
dence. Value estimates for each state,
therefore, do not reflect fishing effort
in the state by nonresidents.
However, value estimates for state
residents do reflect their fishing
effort in other states. Although this
grouping of the data is not ideal, it
was necessary in order to contain the
cost of the Survey.

Bass fishing

State-by-state estimates of net eco-
nomic value per year with ninety per-
cent confidence intervals for bass
fishing are shown in Table 2. Com-
puted net economic values per day are
reported in the last column of Table 2.
Bass fishing refers to smallmouth and
largemouth bass and excludes white
bass, spotted bass, striped bass,
striped bass hybrids, rock bass, and
others. States for which bass fishing
values are estimated are listed in the
first column of Table 2.

Results show substantial variation in
the estimates of net economic value
per year. States with high value esti-
mates include Arkansas at $801,
Georgia at $794, Tennessee at $597,
and South Carolina at $589. On the
lower end, annual estimates for Iowa,
Wisconsin, and Kansas are $61, $63,
and $191, respectively. The mean
value across all states is $433.

TABLE 2.

Net Economic Value for Bass Fishing by State

State
Alabama
Arkansas
Delaware'
Florida
Georgia
lllinois
Indiana
lowa’
Kansas
Kentucky
Louisiana
Maryland
Michigan
Minnesota
Mississippi
Missouri
New Jersey
North Carolina
Nebraska
Ohio
Oklahoma
South Carolina
Tennessee
Texas
Virginia
West Virginia

Wisconsin?

'Mean is not reported because the equation is not significant.

Net Economic Value Per Year

Mean
515
801

472
794
503
521

61
191
467
486
527
247
330
491
420
473
295
379
372
302
589
597
519
548
288

63

Standard Error
of the Mean

88
147

59
268
102

64
114

78

83

91
145
136

72

82

56

91

98

74

74

71
168

91

82
100

60
172

*Ninety percent confidence interval includes zero.

Ninety Percent

Confidence Interval

371-660
559-1043

374-570
354-1235
335-670
416-626
-127-248
63-319
330-603
336-637
288-766
24-470
212-448
356-625
328-512
323-622
134-457
257-501
251-493
185-419
312-866
447-748
384-654
384-711
190-386
-219-346

Net Economic
Value Per Day

32
39

28
40
38
31

14
33
32
47
22
31
26
32
29
16
29
28
18
44
29
35
33
28



A net economic value is not reported
for Delaware because the estimated
probit equation is not significant
(Chi-square = 2.76, df = 3, p = 0.43).
A reduced equation was used to test
for significance with the bid being
the only independent variable, and
neither the equation nor the bid
coefficient were significant at the
0.10 level.

Results for Iowa and Wisconsin
should be interpreted with caution
because the 90 percent confidence
intervals include zero. Annual net
economic values are not statistically
significantly different from zero.

Net economic value per year for bass
fishing, average number of bass
caught per angler per year, and the
marginal value of catching an addi-
tional bass are presented in Table 3.
The marginal values show the
change in net economic value per
year that would result from changing
the average catch rate by one bass per
year. For Michigan, an increase in the
average number of bass caught by
one fish per year increases net eco-
nomic value per year for the average
angler by $15.88. Other states with
relatively high marginal values

(>$5) include Illinois, Louisiana,
Maryland, Minnesota, and South
Carolina. States with low marginal
values (<$1) include Alabama,
Kansas, and Kentucky. These differ-
ences in marginal values are not sur-
prising. Anglers in states with high
marginal values caught an average of
44 bass in 1991, while anglers in
states with low marginal values
caught an average of 59 bass in 1991.
Assuming diminishing marginal util-
ity of consumption, declining mar-
ginal values associated with

Net Economic Average Number
State Value Per Year Bass Caught
Alabama 515 57
Arkansas 801 71
Delaware' 26
Florida 472 39
Georgia 794 55
lllinois 503 41
Indiana 521 50
lowa’ 61 39
Kansas 191 56
Kentucky 467 65
Louisiana 486 76
Maryland 527 46
Michigan 247 27
Minnesota 330 24
Mississippi 491 76
Missouri 420 59
Nebraska 473 56
New Jersey 295 42
North Carolina 379 55
Ohio 372 43
Oklahoma 302 62
South Carolina 589 53
Tennessee 597 73
Texas 519 75
Virginia 548 70
West Virginia 288 55
Wisconsin? 63 43

Marginal Values for Catching an Additional Bass by State

Marginal Value
0.47
2.52

295
2.64
9.04
2.43
2.56
0.60
0.22
5.85
6.67
15.88
7.55
2.14

2.01
4.78
2:77
1.20
2.59
5.47
1.45
3.46
1.18
2.20
1.24

'Means and marginal values are not reported because the equation is not significant.

*Ninety percent confidence interval on the mean includes zero.



increasing catch rates is an expected
outcome. The average marginal value
across all states for which bass fish-
ing values were estimated is $3.62.

State-by-state estimates of the net
economic value per year with ninety
percent confidence intervals for trout
fishing are presented in Table 4.
Computed net economic values per
day are reported in the last column
of Table 4. Trout fishing refers to all
species commonly known as trout
(rainbow, brown, brook, lake, etc.).
As with the bass fishing results,
contingent-valuation data on trout
fishing were only collected in
selected states.

Estimates of net economic value per
year range from highs of $965, $584,
and $485 in California, New York
and Arizona, respectively, to lows of
$235 for Maine and $236 for
Pennsylvania. The mean value across
all states is $374.

Sample sizes for the trout valuation
data varied substantially across
states, from 16 in North Dakota to
256 in Colorado. Samples sizes for
all the trout valuation data are pre-
sented in Appendix E, Table E-2.
Estimates of net economic value are
not reported for Hawaii, North
Dakota, and South Dakota because
their sample sizes are less than 50.

A net economic value for Rhode
Island trout fishing is not reported
because the equation is not a signifi-
cant predictor of responses (Chi-
square = 0.33, df = 3, p = 0.954).
Reduced equations for Rhode Island
were also not significant. Results for

Net Economic Value for Trout Fishing by State

State

Alaska
Arizona
California
Colorado
Connecticut
Hawaii'

Idaho

Maine
Massachusetts?
Montana
Nevada

New Hampshire
New Mexico®
New York
North Dakota'
Oregon
Pennsylvania
Rhode Island*
South Dakota'
Utah

Vermont

Washington
Wyoming

'Mean is not reported because the sample size is less than 50.

Net Economic Value Per Year

Mean
385
485
965
351
417

305
235

271
401
306
262
584

368
236

260
263
344
299

Standard Error
of the Mean

52
103
400

44

74

47
48

61
49
60
130
115

41
40

74
65
72

65

Ninety Percent

Confidence Interval

300-471
315-656
307-1623
278-424

295-539

228-382

156-315

171-372
320-482
208-404

48-476

395-773

300-436

171-301

139-382
157-369
225-463

193-405

Net Economic
Value Per Day

41
56
132
42
34

29
17

23
44
93
30
57

42
15

23
19
30
28

*Mean is not reported because the estimated mean is negative and not statistically significantly

different from zero.

*Mean is based on a reduced equation.

*Mean is not reported because the equation is not significant.
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Marginal Values for Catching an Additional Trout by State

State

Alaska
Arizona
California
Colorado
Connecticut
Hawaii'

Idaho

Maine
Massachusetts®
Montana
Nevada

New Hampshire
New Mexico®
New York
North Dakota'
Oregon
Pennsylvania
Rhode Island*
South Dakota'
Utah

Vermont

Washington

Wyoming

Net Economic
Value Per Year

385
485
965
351
417

305
235

271
401
306
262
584

368
236

260
263
344
299

Average Number

Trout Caught Marginal Value
46 1.18
38 2.67
24 26.67
35 0.71
39 744
17
37 1.00
47 1.65
30
66 1.96
23 2.38
32 2.01
38 2.61
35 311
17
41 1.38
35 0.92
34
57
42 2.97
40 1.33
45 3.63
43 3.26

'Mean and marginal value are not reported because the sample size is less than 50.

*Mean and marginal value are not reported because the estimated mean is negative and is not
statistically significantlly different from zero.

*Mean and marginal value are based on a reduced equation.

‘Mean and marginal value are not reported because the equation is not significant.

New Mexico are based on a reduced
equation with bid being the only
independent variable. The full equa-
tion was insignificant (Chi-square =
4.73,df = 3, p = 0.19), but the
reduced equation proved to be sig-
nificant (Chi-square = 4.86, df =1, p
=0.03). Results are not reported for
Massachusetts because the estimated
mean is negative and not statistically
significantly different from zero (the
90 percent confidence interval
includes zero).

Net economic values per year for
trout fishing, the average number

of trout caught per angler per year,
and the marginal value of catching
an additional trout are reported in
Table 5. Marginal values show the
change in net economic value per
year that would result from changing
the average catch rate by one trout
per year. California has the highest
marginal value, $26.67 per trout.
Connecticut, with a marginal value
of $7.44 per trout, is the only other
state with a marginal value greater
than $5. Colorado and Pennsylvania
have the lowest marginal values, less
than $1. As with bass fishing, states
with high marginal values, on
average, have lower average annual
catch rates than do states with low
marginal values. The average mar-
ginal value across all states for
which trout fishing values were
estimated is $3.72.



Deer hunting

State-by-state estimates of net eco-
nomic value per year with ninety
percent confidence intervals for deer
hunting are presented in Table 6.
Computed net economic values per
day are reported in the last column
of Table 6. Data for deer hunting
were collected in all 50 states.

Estimates of net economic value per
year vary substantially from state to
state. Values range from highs of
$768, $744, $705, and $701 for
Maryland, New Hampshire,
Alabama, and Rhode Island, respec-
tively, to lows of $168 for lowa, $252
for Idaho, and $254 for Montana.
The mean over all the states is $490.

Sample sizes for deer hunting valua-
tion data vary considerably across
states, from 13 in Hawaii to 358 in
Wisconsin (Appendix E, Table E-3).
Results for California and Hawaii are
not reported because their sample
sizes are less than 50. Sample sizes
and average number of days spent
deer hunting per year are presented
in Appendix E, Table E-3.

New Hampshire’s results are based
on a reduced equation where the bid
and the number of deer bagged were
the only independent variables. The
equation with a larger number of
variables did not converge in the
estimation.

Results for Arizona, Idaho, Kansas,
and Washington are based on a
reduced equation, with bid being the
only independent variable. In the
larger equation for each of these
states the variable for number of
deer bagged was not significant and

TABLE 6.

Net Economic Value for Deer Hunting by State

State
Alabama
Alaska
Arizona'
Arkansas
California?
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii?
Idaho'
lllinois
Indiana

lowa

Kansas'
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire'
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington'
West Virginia
Wisconsin
Wyoming

Net Economic Value Per Year

Mean
705
512
559
663

335
374
549
628
647

252
535
592
168
331
657
659
271
768
560
513
333
695
464
254
296
596
744
675
302
541
618
315
324
582
433
415
701
588
504
508
556
259
475
532
496
372
318
337

Standard Error
of the Mean
101

65

169

84

92
89
65
114
110

88
75
171
92
80
113
125
62
205
110
52
49
89
59
49
69
140
156
85
101
60
90
28
75
109
41
52
179
114
79
59
79
56
48
57
115
42
38
76

'Mean is based on a reduced equation.

*Mean is not reported because the sample size is less than 50.

Ninety Percent

Confidence Interval

539-870
405-619
311-865
524-802

183-486
228-520
442-656
441-815
467-828

107-396
412-658
310-874
17-319
201-466
471-843
454-864
169-373
431-1105
380-741
427-599
253-413
548-841
367-562
173-335
183-409
366-825
487-1001
536-815
136-469
442-641
469-766
269-360
200-448
403-762
365-501
331-500
406-996
400-776
374-634
411-605
425-686
167-352
397-554
438-626
306-686
303-441
255-381
211-462

Net Economic
Value Per Day
45
63
81
50

66
25
50
41
44

45
48
38
22
34
58
36
27
53
61
41
55
35
61
36
44
95
63
52
66
45
36
56
33
47
59
49
47
34
83
32
53
45
39
33
62
36
31
72
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was negative. This negative sign is
not in accordance with the assump-
tion of positive marginal utility and
suggests the unlikely premise that
individuals receive disutility from
bagging another deer.

Net economic values per year for
deer hunting, average number of
deer bagged per person per year, and
marginal values associated with bag-
ging another deer per year are pre-
sented, state-by-state, in Table 7.
Most states have limits on the num-
ber of deer that can be bagged. Many
states have a limit of one deer per
hunter per year. The average number
of deer bagged reported in Table 7
may be larger than that limit since
the analysis includes residents’ out-
of-state deer hunts.

The marginal value of bagging an
additional deer is highest in
Delaware, $409. Kentucky and
Maryland also have relatively high
marginal values for bagging an addi-
tional deer, $329 and $316, respec-
tively. States that have low marginal
values for bagging an additional deer
include Alaska ($7), Oklahoma
($19), Colorado ($22), and South
Carolina ($25). The average mar-
ginal value across all states is $111.
Lower marginal values are expected
for states where hunters averaged a
higher number of deer bagged. For
example, in South Carolina, deer
hunters bagged more than 2 deer,
on average, and the marginal value
for an additional deer is $25.
Conversely, in New Hampshire,
where the bag rate for deer is only
0.20, the marginal value of bagging
an additional deer is $171.

14

Marginal Values for Bagging an Additional Deer by State

State

Alabama
Alaska
Arizona'?
Arkansas
California®
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii’®
Idaho"?
lllinois
Indiana

lowa
Kansas'?
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire'
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington'?
West Virginia
Wisconsin
Wyoming

Net Economic
Value Per Year

705
512
558
663

335
374
549
628
647
191
252
535
592
168
338
657
659
271
768
560
513
333
695
464
254
296
596
744
675
302
541
618
315
324
582
433
415
701
588
504
508
556
259
475
532
497
372
318
337

Average Number

Deer Bagged

13
1.8
0.4
0.6
0.6
0.4
0.9
0.5
1.3
11
1.9
0.5
0.7
0.8
0.7
0.8
0.8
1.5
0.2
1.0
0.4
0.6
0.7
1.6
0.6
1.1
0.6
0.6
0.2
1.2
0.3
0.6
1.3
0.9
0.5
0.5
0.4
0.6
0.5
2.3
1.2
1.3
1.0
0.4
0.3
1.1
0.4
1.0
0.9
0.9

'Mean and marginal value are based on a reduced equation.
*Marginal value is not available because a reduced equation was used.

*Mean and marginal value are not reported because the sample size is less than 50.

Marginal Value

69.84
6.93

213.55

22.50
118.21
409.32
254.62
56.37

38.23
298.50
100.11

328.84
111.83
83.84
315.57
64.68
239.27
136.58
136.03
276.26
109.67
139.51
142.10
171515
178.63
250.58
114.82
137.18
81.08
110.11
18.75
114.08
87.52
162.06
24.60
68.56
79.95
147.84
179.59
121.52
73.22

83.41
70.14
73.20



Wildlife observation

State-by-state estimates of net eco-
nomic value per year with ninety
percent confidence intervals for
wildlife watching are presented in
Table 8. The last column of Table 8
contains computed net economic
values per day for wildlife watching.
Data for wildlife watching were col-
lected in all 50 states. Wildlife watch-
ing is defined as any trip at least one
mile from home taken for the pri-
mary purpose of observing, pho-
tographing, or feeding wildlife.
National and state reports from the
1991 Survey refer to wildlife watch-
ing as a nonresidential, noncon-
sumptive activity.

Estimates of net economic value per
year range from $763 in Indiana to
$106 in North Dakota. Other states
with high annual values include
Alaska at $655 and Arkansas at
$558. lowa, West Virginia, and
Maryland with $136, $171, and $182,
respectively, have low net economic
values per year. The average net eco-
nomic value across all states is $278.
Sample sizes for the States range
from 68 in South Carolina to 291 in
Alaska (Appendix E, Table E-4).

Results for Indiana are based on a
reduced equation that includes only
the bid variable. The full equation
was not significant (Chi-squared =
4.25,df =5, p = 0.51). Results shown
for Nevada are based on a reduced
equation that includes all of the
independent variables except “pri-
vate.” Private was dropped because
none of the respondents participated
on private land only.

State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii

Idaho

lllinois
Indiana’

lowa

Kansas’
Kentucky
Louisiana®
Maine
Maryland*
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada'

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota*
Ohio
Oklahoma?
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennesse
Texas

Utah
Vermont
Virginia
Washington
West Virginia*
Wisconsin
Wyoming

V\VIaIue forr Wlldllfe Wat‘ching.

Net Economic Value Per Year

Mean
363
655
419
558
405
259
366
236
367
357
332
229
350
763
136

252

243
182
291
328
316
392
293
225
275
526
423
441
525
283
358
106
261

331
367
206
333
303
242
400
272
259
386
450
171
308
303

Standard Error
of the Mean
57

128

69

164

61

61

100

61

53

69

36

5%

106

315

47

68

50
124
40
48
43
112
61
55
35
81
65
70
104
43
90
86
55

36
52
99
127
55
59
55
44
53
95
85
104
51
53

'Mean is based on a reduced equation.
*Mean is not reported because the estimated mean is negative and not statistically significantly different

from zero.

*Mean is not reported because the equation is not significant.

inety percent confidence interval includes zero.
‘N t confid terval includ

Ninety Percent

Confidence Interval

286-457
444-866
305-533
289-827
305-506
160-359
201-531
135-337
279-455
243-470
274-391
142-317
176-525
245-1281
58-213

139-364

161-325
-21-386
225-356
250-407
245-386
208-576
193-393
135-316
217-333
392-660
317-530
327-555
353-697
213-354
210-506
—35-247
170-352

271-390
282-453
43-369
124-542
213-394
145-340
309-491
200-344
171-346
230-542
311-590
0-342
224-391
215-390

o ok

Net Economic
Value Per Day
3il
49
34
67
29
23
27
23
39
2]
28
22
32
Al
12

24

21
14
23
29
22
30
29
21
34
45
36
59
50
28
28
10
23

27
26
17
25
21
21
31
29
16
41
28
12
27
28
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Results are not reported for
Louisiana because the equation was
not a significant predictor of
responses to the contingent-
valuation question (Chi-square =
5.44,df =5, p = 0.36). A reduced
equation was used to test for signifi-
cance with bid being the only inde-
pendent variable, but neither the
equation nor the bid coefficient were
significant.

Results for Kansas and Oklahoma
are not reported because the esti-
mated net economic values per year
are not statistically significantly dif-
ferent from zero (the 90 percent con-
fidence interval includes zero) and
are negative. Net economic values
per year for Maryland, North

Dakota, and West Virginia also are
not statistically significantly different
from zero but are reported since they
are positive. Caution should be used
in interpreting these results.

16

Marginal values are not presented for
wildlife watching as they are for fish-
ing and hunting. This is because
there are no quality variables in the
equation for wildlife watching as
there are in the fishing and hunting
equations (e.g. number of fish
caught, number of deer bagged).
Because wildlife watching includes
many different activities and species,
quality variables could not be put
into the equation.



V. Using the Value Estimates

hree types of values have

been reported, mean net

economic values per year

per participant, net eco-
nomic values per day of participa-
tion, and marginal net economic
values based on harvesting an addi-
tional bass, trout or deer. Each of
these values has a slightly different
use and interpretation in conducting
benefit and cost calculations of
wildlife management and policy
decisions.

Mean net economic values per year
per participant can be thought of as
“all or nothing values.” Take bass
fishing in Alabama as an example,
with a mean value of $515 (Table 2).
The $515 represents the mean value
to a bass angler in Alabama given the
current resource condition and bass
fishing regulations. This is an esti-
mate of the net economic value por-
trayed in Figure 1. If the State chose
for some reason to prohibit bass
fishing, $515 is an estimate of the
average loss to an angler who fishes
for bass. Thus, while mean net eco-
nomic values per year per participant
are interesting in terms of character-
izing the current value of the
resource and in calculating losses for
a catastrophic change in the
resource, they are not applicable for
most management and public policy
decisions faced by resource
managers.

Management and policy decisions
(actions) generally increase or
decrease participation rates, or
increase or decrease harvest rates,

resulting in marginal changes in
resource availability. Let us continue
with the Alabama example. Assume
an environmental pollution accident
results in the closure of a lake to fish-
ing for a whole season. If a fishery
manager knows the number of days
of fishing that occur on the lake over 4
the whole season, 1200 for example,
it is possible to develop a rough esti-
mate of the fishery losses from the
accident. This estimate is accom-
plished by multiplying the net eco-
nomic value per day (Table 2) by the
days of participation, $38,400 ($32x
1200). As previously noted, net eco-
nomic value per day is computed by
dividing mean net economic value
per year by the number of days of
participation (Appendix E). Two
caveats apply to this estimate of
losses. If anglers shift their fishing
effort to another lake, then $38,400
is an overestimate of the losses. It is
necessary to compute the difference
in bass fishing values between the
original lake before contamination
and the value(s) anglers place on
bass fishing at the lake(s) to which
they switch. The second caveat
relates to whether the accident
diminishes fishing quality after the
lake has been reopened to fishing,
perhaps due to a reduction in the
biomass of the fish stock. In this case
the $38,400 is an underestimate of
the loss and it is necessary to esti-
mate the reduction in value due to
the change in the quality of the fish-
ery. This is an application where the
marginal values can play a role.



Let us assume that bass fishing on
the lake is closed for one year, the
anglers do not switch to another lake
and the catch rate is reduced by 10
percent next year when the fishery is
reopened. The fishery returns to nor-
mal in the third year. The loss in the
first year is the $38,400. Assume

300 anglers fish the lake each year.
The loss in the second year is $804
(0.10x57x0.47%300). Referring to
Figure 2, the 10 percent reduction
would shift the demand curve to the
left, portraying a loss in the net eco-
nomic value. In this example the loss
per angler is $2.68 (0.10x57x0.47).
This loss is computed by multiplying
the 10 percent reduction in catch
rates by the average catch rate (57
bass per year per angler) by the mar-
ginal value of a bass ($0.47 per fish
per angler) by the 300 anglers (Table
3). The total loss is $39,204.

Although unrealistic in its simplicity,
the example does aid in the under-
standing of how to use the value esti-
mates. Similar examples could be
developed for management actions
that improve bass fishing, and can be
applied to trout fishing and deer
hunting. We do not report marginal
values for wildlife watching. The key
issues that must be understood are:

18

Each of the different values
estimates have slightly different
interpretations and uses.

I If an action changes participation,
it is necessary to consider the
extent to which participants sub-
stitute to another site to fish or
hunt. Failure to consider substitu-
tion will result in overestimation
of resource losses and resource
benefits.

[l Using per participant value
estimates to compute losses or
benefits requires additional infor-
mation, particularly of resource
conditions and participation
rates.

Thus, the value estimates reported
here must be used with caution in
order to avoid misuse of this infor-
mation, which would result in incor-
rect estimates of aggregate costs or
aggregate benefits



Concluding Comments

et economic values per

year for bass fishing and

trout fishing are reported

for selected states, while
deer hunting and wildlife watching
values are reported for nearly all 50
states. These net economic values
represent the values above and
beyond what participants actually
spend to participate in an activity.
This value information can be used
to assess the current value of partici-
pation in these activities. Marginal
values can be used to compute bene-
fits (costs) of increasing (decreasing)
the availability of selected wildlife
resources. Marginal values provide a
starting point for resource managers
evaluating changes in resource avail-
ability, whether it be a planned
improvement or an unforeseen
change.
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Contingent-Valuation Sections from the 1991 National
Survey of Fishing, Hunting, and Wildlife-Associated
Recreation for Fishing (Bass and Trout), Deer Hunting,
and Wildlife Watching




FISHING — Continued

Part F — ECONOMIC EVALUATION (BASS/TROUT ) — Continued

FIELD REPRESENTATIVE: Refer to preprinted label on the cover page. If bass is preprinted, say ‘’small mouth
INTRODUCTION or large mouth bass’’ for items 48a — 48g below. If trout is preprinted, say “‘trout’’ for items 48a — 48g below.

In the next few questions, | will ask about ALL of your trips taken during 1991 to PRIMARILY fish for
(SMALLMOUTH OR LARGEMOUTH BASS/TROUT).

48a. Sometimes you may take a (bass/trout) figshing trip
where you are away from your home for one night or
several nights. Other times you may take a
(bass/trout) fishing trip where you leave from and
return to your home on the same day. In total, how
many trips did you take to fish PRIMARILY for
(smallmouth or largemouth bass/trout) during 19917

1 1745

Trips taken

{If none, skip to Introduction, page 43}

b. About how many (bass/trout) did you catch during
19917 We are asking for (bass/trout) CAUGHT

1746

and we ARE NOT asking for how many 4
{bass/trout) you KEPT. Bass/Trout
€. About what was the average length in inches of the 1747
(bass/trout) you caught during 1991?
Inches

d. Some (bass/trout) fishing trips cost more than others.
For example, on long (bass/trout) fishing trips you
may spend money for food, travel expenses, and
lodging. On a short (bass/trout) fishing trip, where
you may only fish for a few hours, you may only spend
money for gas. About how much did an average trip
cost during 1991 where you fished PRIMARILY for

1748

$__ Cost per average trip

result here.

® -

(bass/trout)?
o [ None
FIELD REPRESENTATIVE: Multiply the number of trips m Total cost
taken (item 48a) by the cost per trip (item 48d). Enter the $ ( = trips taken x cost per trip)

€. Since you took (Number in 48a) trips and the average
trip cost was $ (Entry in 48d), this means that you
spent about $ (Entry in FR instruction above) in total for
all of your trips during 1991 to fish PRIMARILY for
(bass/trout). Would you say that this total cost is
about right?

1749

1 [ Yes — Skip to item 48g

20 No

f. About how much would you say is the total cost of
your (Entry in 48a) trips to fish PRIMARILY for
(bass/trout) during 1991?

1750

$__ Estimated total cost

g. Fishing expenses change over time. For example, gas
prices rose dramatically during the 1970’s, fell
somewhat during the early 1980°s, and rose again in
the late 1980’s. Would you have taken any trips to fish
PRIMARILY for {(bass/trout) during 1991 if your total
(bass/trout) fishing costs were (insert number
preprinted on label) dollars more than the amount you
just reported?

1751

1 [ ves
ZDNO

FORM FH-3C (8-23-81)
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HUNTING — Continued
Part E — ECONOMIC EVALUATION (DEER)

| 0780

1] Yes — Skip to Introduction

ZD No

CHECK ] 0781
ITEMU Refer to item 7f, on page 5. 100 Yes

Did respondent report hunting deer during this interview? 2] No ~ Skip to Part A, Fishing
Participation, page 21

Did respondent report hunting
deer in a previous interview?

{Is code "1’ for deer entered anywhere in columns labeled 7f?)

INTRODUCTION :2 mxenlt‘?i:tef:w questions, | will ask about ALL of your trips taken during 1991 PRIMARILY

24a. Sometimes you may take a deer hunting trip where you are away
from your home for one night or several nights. Other times, you
may take a deer hunting trip where you leave from and return to
your home on the same day. In total, how many trips did you take
PRIMARILY to hunt deer during 19917

Trips taken
(If none, skip to Check Item V, page 21)

R R 0783
b. Did you bag a deerin 19917 10 Yes

20 No — Skip to Item 25a, page 20

C. Some people hunt for deer in more than one state and some
states allow hunters to bag more than one deer. How many
deer did you bag during 1991?

o (=]
g N 3
[+2] o [+]
o » N

Deer
d. Did you bag a buck in 19917
Y 9 n 100 ves
2 D No
25a. Some deer hunting trips cost more than others. For example, on ;_0_785
long deer hunting trips you may spend money for food, travel
expenses, and lodging. On a short deer hunting trip, where you .
may only hunt for a few hours, you may only spend money for R — Cost per average trip
gas. About how much did an average trip cost during 1991 when
you went PRIMARILY to hunt deer? olJ None

Field Representative: Multiply the number of trips taken (item 24a)
by the cost per trip (item 25a). Enter the result here.

Total cost { = trips taken
s X cost per trip)

v

0787

25b

Since you took (number in 24a) trips and the average trip cost
was $ (entry in 25a), this means that you spent about $ (entry in
FR instruction above) in total for ALL of your trips taken during
1991 PRIMARILY to hunt deer. Would you say that this total
cost is about right?

10 Yes — skip to item 254

ZD No

C. About how much would you say is the total cost of your (number
in 24a) trips taken during 1991 PRIMARILY to hunt deer?

$___ Estimated total cost

e

E
~
[+2]
i<}

Hunting expenses change over time. For example, gas prices
rose dramatically in the 1970's, fell somewhat in the early |

1980’s, and rose again in the late 1980's. Would you have '

taken any trips PRIMARILY to hunt deer during 1991 if your : 0
total deer hunting costs were (insert number preprinted on label) | 1L Yes
dollars more than the amount you just reported? | 200 No
!
|
|

NOTES
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ECONOMIC EVALUATION AND OTHER ACTIVITIES

131
Respondent previously took one or more trips or outings in >—3—5J
the United States of at least one mile for the primary |
purpose of observing, photographing, or feeding wildlife. :

100 Yes — Go to Introduction

2[] No

Refer to item 1a on page 3.

Did the sample person take a trip or outing
inthe U.S.?

CHECK
ITEMC2

I 316
]
|
|

1DYes’

20 No — Skip to Field Representative
Check Item 1 below

Finally, | would like to ask you some questions about all your trips taken for the primary purpose
of observing, photographing or feeding wildlife during the entire calendar year of 1991.

INTRODUCTION

21a. FIELD REPRESENTATIVE: Refer to item 3a on page 4, and add the total
number of trips taken in State 1, State 2, and State 3. Enter this
number on the second line (2) labeled "U.S. trips taken during this
interview period.”’ Add line numbers (1) and (2) and enter the total on
the third line (3) labeled " TOTAL U.S. TRIPS TAKEN DURING 1991."

In total you took (Number entered in 21a (3)) trip(s) during 1991
primarily to observe, photograph, or feed wildlife. Each of these trips
may have cost you money for gasoline and other transportation costs,
food, lodging, film and developing, guide fees, equipment rental, and
other expenses. About how much did an average trip cost where your
PRIMARY PURPOSE was to observe, photograph, or feed wildlife?

1317
(318

(1) Previous U.S. trips taken

(2) + U.S. trips taken during this
! interview period
319 (3) TOTAL U.S. TRIPS TAKEN

| DURING 1991
I If zero (O) TOTAL U.S. TRIPS TAKEN DURING 1991, skip to
| Field Representative Check Item 1

. Cost per average trip

0] D None

FIELD REPRESENTATIVE: Multiply the TOTAL U.S. TRIPS TAKEN
DURING 1991 by the cost per average trip and enter the result.

b. Since you took (Number entered in 21a (3)) trip(s) and the average trip
cost was $ (Cost per average trip), this means that you spent about
$ (Total cost) in total for (all of) your trip(s) during 1991 where your
PRIMARY PURPOSE was to observe, photograph, or feed wildiife.

—s

x .
Total cost

Total U.S. trips

Cost per
average trip

100 ves — Skipto 21d

rose again in the late 1980’s. Would you have taken any trips during
1991 for the PRIMARY PURPOSE of observing, photographing, or
feeding wildlife if the total cost of (all of) your trip(s) was (Insert
number preprinted on label) dollars more than the amount you just
reported?

Would you say that this total cost is about right? : 200 No
C. About how much would you say is the total cost of your (Number a2z
entered in 21a (3)) trip(s) during 1991 where the PRIMARY PURPOSE |
was to observe, photograph, or feed wildlife? | $ . Total estimated cost
|
T
d. The costof taking trips to observe, photograph, or feed wildlife Lﬂiﬂ
changes over time. For example, the cost of gasoline rose 10 ves
dramatically in the 1970’s, fell somewhat in the early 1980's, and 201 No

T

fnd
i




Appendix B

Dollar Stimuli for the Contingent-Valuation Questions

TABLE B-1. " TABLE B-2.

26

Dollar Stimuli and Percent of
Sample for Bass Fishing for
the United States

Dollar Stimuli and Percent of
Sample for Trout Fishing for
the United States

Dollar Percent Dollar Percent
Stimuli of Sample Stimuli of Sample
6 1.7 6 1.4
14 1.8 15 1.5
29 . 2.3 30 2.6
46 3.0 48 2.4
69 5.0 75 5.4
112 76 112 7.5
173 11.6 175 12.0
260 19.1 263 17.0
462 33.0 419 32.7
924 14.8 870 17.6

Dollar Stimuli and Percent of
Sample for Deer Hunting for
the United States

TABLE B-3. TABLE B-4.

Dollar Stimuli and Percent of
Sample for Wildlife Watching
for the United States

Dollar Percent Dollar Percent
Stimuli of Sample Stimuli of Sample
9 1.9 3 1.3
27 2.0 10 1.6
45 31 17 1.5
69 3.6 29 1.8
99 5.2 46 35
139 73 70 6.4
202 10.4 116 10.0
289 18.9 181 18.2
491 31.9 347 3713
953 15.7 823 18.4




Appendix C

Estimation Procedures and Standard Error
Calculation for Net Economic Values

he procedures used to
estimate the net economic
values and standard errors
that are presented in the
main body of this report are
described in this appendix. This
discussion is divided into four
sections: 1) estimation of net eco-
nomic values (willingness to pay);
2) estimation of the probit coeffi-
cients; 3) confidence interval
estimation; and 4) an example.

The net economic values presented
in this report are derived using the
censored normal probit approach
(Cameron, 1988; 1991). Estimates of
net economic values using this
approach are identical to those
derived using Hanemann'’s linear
random utility model (Hanemann,
1984; 1989). A comparison of these
two approaches is made in
McConnell (1990).

The censored normal regression
model assumes that WIP can be
represented as

[11 WTP,=x'B +u;

where WTP; is the respondent’s true
unobserved dependent variable and
the disturbance term u, is identically
and independently distributed nor-
mally with mean 0 and dispersion
parameter 3. Because the censored
normal approach allows WTP to be

modelled as a linear function of the
explanatory variables, 3, can be
interpreted as the change in WTIP for
a unit change in x;, which is an inter-
pretation that cannot be made of
conventional probit coefficients. ’
Cameron (1991) details how the 2
coefficient vector (which excludes
the bid coefficient) can be calculated
from a conventional logit regression
(which includes the bid vector as an
explanatory variable). Taking the
expected value of WTP in Equation
(1) yields

[2] E(WTP[x,) = x,B.

For this report, Gauss programs
developed by Cooper were used to
estimate the 8’s.

The coefficients described is section
I11 of this report are estimated using a
maximum likelihood estimation rou-
tine. The log-likelihood function is

[3] InL= ?:I:] {yIn[F(x¥")] +
(1=y)In[1-FOv)]1}

wherey, i=1,...,N, is the dependent
dummy variable that is equal to 1
for a yes response and 0 for a no
response, ¥* is the conventional pro-
bit coefficient vector, and the normal
cumulative density function F(x,"y*)
is the probability that y; = 1 (Judge
etal, 1985).



The data were adjusted by sampling
weights to account for the fact that
the survey sampled some regions at
higher rates than others. Not doing
so could lead to biased coefficient
estimates. Multiplying the data by
the weights gives greater weight to
the observations from the regions
with the lower probability of being
selected and decreases the weight to
the observations from the regions
with higher probability of being
selected. For estimation, the weights
are multiplied by the sample size
and divided by the sum of the
weights so that the sum of the
weights across the observations is the
sample size (Greene, 1992).
Performing weighted estimation
without scaling the weight variable
in this manner can result in very low
standard errors, and thus, very high
t-statistics for the estimated coeffi-
cients (Greene, 1992).

Confidence Interval
Estimation

To tell us if the benefit measures are
statistically different from zero as
well as to allow statistical compar-
isons between the estimated benefit
measures, it is necessary to construct
confidence intervals around the ben-
efit measures. In this paper, confi-
dence intervals around the welfare
benefit estimate are constructed
using an analytic method (Cameron,
1991). Since WTP Equation (2) is lin-
ear, it is a simple matter to construct
an interval estimate for E(WTP) (e.g.,
see Johnston, p. 196). Cameron's
(1991) procedure is used to trans-
form the conventional probit coeffi-
cient vector ¥* into the 3 vector
(essentially by dividing the explana-
tory variable coefficients by the nega-
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tive of the bid coefficient) and the
covariance matrix for ¥* into the
covariance matrix Z,. Given Z; and
Equation (1) and appealing to the
central limit theorem, a (1-6) x 100
percent confidence interval around
E(WTP|x,) is

[5] CILIE(WTP|x,)] = x,B % ti-g4|X,ZpX,.
2

Other methods for constructing

confidence intervals are described in

Cooper (1994).

Example: Bass Fishing in
Alabama

The estimation results for bass fish-
ing in Alabama will be used as the
example for this discussion. Table
C-1 shows the conventional probit
coefficient results (taken from
Appendix D, Table D-1) and the
variable means.

TABLE C-1. =
Statistics for Bass Fishing
in Alabama.

Variable Coefficient Variable
Name Estimate ~ Mean
Constant (y,) 1.00838 1
#Bass (7,) 0.00071 57.30
Avg Length (y;)  -0.02269 11.73
Bid (v,) -0.00152 -

The censored probit coefficients are
8, = —(1.00838) + (-0.00152) =
663.41, 8, = -(0.00071) =+
(-0.00152) = 0.47, R, = -(0.02269)
+(-0.00152)= -14.95. Using the
expression in Equation (2), the net
economic value is calculated as
E(WTP) = 8, xx, + 8, XX, + 8, XX; =
663.41x1+0.47x57.3-14.95x%
11.73 = $515. The coefficients 3, 13,
13, represent the marginal change in
E(WTP) for a unit change in the
value of their respective variables.’
For example, a one fish increase in
the respondents bass catch per year
will increase the respondent’s annual
WTP for bass fishing by $0.47.

Finally, a standard error of $88 was
calculated using the confidence
interval approach described above.
For the 90% confidence interval
presented in the fourth column of
Table 2, this value was multiplied by
the t-statistic value 1.645 that corre-
sponds to the 5% (10% + 2) level of
significance and subtracting
(adding) the product to the $515
mean produces the lower (upper)
bound.

' Note that the results in Table D-1, show
that the coefficient on average length of
fish is not significantly different from zero
for Alabama. So for practical purposes, the
marginal value of an additional inch is
zero. However, we have left this coefficient
here just for a demonstration of how the
marginal values are calculated.




Appendix D

Probit Equation Results
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JLE D-1.

K

"
e

Probit Equation Results for Bass Fishing
Explanatory Variables

% Correct

State Constant Bid # Bass Ave Length n  Chi-squared Predictions

Alabama 1.00838 -0.00152 0.00071 —-0.02269 116 15.30 66
(0.4645) (0.0004) (0.0012) (0.0373)

Arkansas -0.63583 —-0.00136 0.00342 0.11910 153 27.96 69
(0.4830) (0.0004) (0.0014) (0.0379)

Delaware 0.49895 —-0.00096 0.00346 -0.01863 56 2.76 64
(0.5518) (0.0006) (0.0044) (0.0352)

Florida -0.11540 -0.00173 0.00511 0.05715 180 36.38 68
(0.3813) (0.0004) (0.0021) (0.0288)

Georgia 1.50021 —-0.00076 0.00200 -0.07302 139 13.62 65
(0.4312) (0.0004) (0.0014) (0.0248)

lllinois -0.02292 -0.00193 0.01740 0.02255 105 29.12 73
(0.4999) (0.0007) (0.0047) (0.0300)

Indiana 0.42932 -0.00173 0.00420 0.02069 177 33.60 68
(0.4838) (0.0004) (0.0019) (0.0359)

lowa -0.37538 -0.00170 0.00435 0.02702 110 18.05 72
(0.5257) (0.0005) (0.0024) (0.0412)

Kansas -0.06348 —-0.00169 0.00101 0.02799 137 16.83 65
(0.4403) (0.0005) (0.0008) (0.0343)

Kentucky 0.42453 -0.00134 0.00029 0.01551 144 13.18 64
(0.4492) (0.0004) (0.0008) (0.0374)

Louisiana 0.53201 -0.00126 0.00737 -0.03783 197 45.91 747
(0.4945) (0.0004) (0.0014) (0.0358)

Maryland -0.60110 -0.00142 0.00947 0.07693 73 11.53 73
(0.6610) (0.0006) (0.0047) (0.0528)

Michigan -0.31416 —-0.00094 0.01491 0.01147 122 16.84 62
(0.5470) (0.0004) (0.0045) (0.0397)

Minnesota 0.44338 -0.00237 0.01787 -0.00903 73 26.12 81
(0.5736) (0.0007) (0.0077) (0.0533)

Mississippi -0.03645 -0.00216 0.00462 0.06173 115 26.78 72
(0.5507) (0.0006) (0.0021) (0.0438)

Missouri 0.56051 -0.00161 0.00183 0.00058 221 29.26 61
(0.4067) (0.0003) (0.0008) (0.0297)

Nebraska 0.37684 -0.00200 0.00402 0.01311 91 19.53 70
(0.5742) (0.0006) (0.0025) (0.0433)

New Jersey 0.08875 -0.00209 0.01000 0.04273 78 17.46 72
(0.5958) (0.0008) (0.0040) (0.0482)

North Carolina 0.30964 —-0.00135 0.00375 -0.00915 117 15.95 67
(0.4747) (0.0004) (0.0018) (0.0335)

Ohio 0.17404 -0.00141 0.00169 0.02291 159 19.04 60
(0.3989) (0.0004) (0.0010) (0.0309)

Oklahoma -0.25601 -0.00134 0.00348 0.03555 206 28.14 66
(0.3947) (0.0004) (0.0013) (0.0279)

South Carolina 0.33713 —-0.00099 0.00540 —-0.00306 93 11.93 58
(0.5034) (0.0005) (0.0024) (0.0321)

Tennessee 0.57643 -0.00147 0.00213 0.01199 166 19.86 65
(0.3792) (0.0004) (0.0009) (0.0290)

Texas -0.64488 -0.00178 0.00616 0.08543 165 41.79 69
(0.5083) (0.0005) (0.0021) (0.0379)

Virginia 1.14359 -0.00134 0.00158 -0.04560 128 14.32 62
(0.4501) (0.0004) (0.0011) (0.0377)

West Virginia -0.06973 -0.00230 0.00505 0.03971 111 28.64 73
(0.5049) (0.0006) (0.0025) (0.0408)

Wisconsin -0.41322 -0.00122 0.00150 0.03393 100 9.07 65
(0.6332) (0.0005) (0.0012) (0.0447)
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Probit Equation Results for Trout Fishing

Explanatory Variables

State Constant Bid # Trout Ave Length n  Chi-squared

Alaska 0.17873 -0.00193 0.00228 0.03801 180 36.45
(0.4004) (0.0004) (0.0011) (0.0309)

Arizona -0.74123 -0.00161 0.00430 0.12740 79 14.86
(0.6009) (0.0006) (0.0034) (0.0514)

California -0.55045 —-0.00055 0.01470 0.06107 187 22.30
(0.3806) (0.0004) (0.0052) (0.0288)

Colorado 0.28224 -0.00187 0.00133 0.02837 256 42.01
(0.3523) (0.0003) (0.0010) (0.0288)

Connecticut 0.99294 -0.00185 0.01373 -0.06456 140 36.12
(0.3775) (0.0004) (0.0043) (0.0284)

Hawaii 0.96819 -0.00299 0.14658 -0.11646 22 13.29
(1.4175) (0.0019) (0.0704) (0.1330)

Idaho —-0.54461 -0.00187 0.00188 0.09076 233 42.05
(0.3002) (0.0004) (0.0012) (0.0234)

Maine 0.46233 -0.00208 0.00344 —-0.01408 182 26.41
(0.3747) (0.0005) (0.0016) (0.0333)

Massachusetts —-0.44908 -0.00129 0.00466 0.02579 115 12.01
(0.4502) (0.0005) (0.0019) (0.0408)

Montana —-0.40830 -0.00157 0.00307 0.05321 220 36.41
(0.3297) (0.0004) (0.0008) (0.0249)

Nevada 0.83725 -0.00235 0.00560 -0.00194 137 31.19
(0.4521) (0.0005) (0.0040) (0.0333)

New Hampshire -0.67455 -0.00179 0.00360 0.10950 158 30.41
(0.4670) (0.0004) (0.0020) (0.0416)

New Mexico 0.14680 —-0.00090 0.00234 na 131 6.92
(0.1994) (0.0004) (0.0015)

New York -0.08519 -0.00146 0.00455 0.06669 130 19.11
(0.3739) (0.0005) (0.0028) (0.0281)

North Dakota -2.14995 -0.00296 0.00704 0.19809 16 4.25
(1.3699) (0.0022) (0.0133) (0.1215)

Oregon 0.14455 -0.00217 0.00300 0.04929 220 39.74
(0.3907) (0.0004) (0.0012) (0.0337)

Pennsylvania 0.35745 -0.00280 0.00257 0.02070 151 28.55
(0.5091) (0.0006) (0.0015) (0.0465)

Rhode Island 0.23498 -0.00016 -0.00076 -0.01539 69 0.33
(0.6576) (0.0006) (0.0023) (0.0512)

SouthDakota -0.04250 —-0.00448 0.01128 0.04734 43 15.86
(0.9286) (0.0016) (0.0052) (0.0824)

Utah -0.36753 -0.00131 0.00387 0.04611 207 27.90
(0.4056) (0.0004) (0.0015) (0.0318)

Vermont 0.14316 -0.00167 0.00222 0.01975 157 20.82
(0.3424) (0.0004) (0.0014) (0.0291)

Washington 0.11417 —-0.00131 0.00474 0.01129 193 22.73
(0.3270) (0.0004) (0.0016) (0.0284)

Wyoming -0.47826 -0.00154 0.00502 0.06240 195 33.13

(0.3749) (0.0004) (0.0018) (0.0289)

% Correct
Predictions

67

72

65

64

71

82

67

66

60

70

68

72

60

69

75

64

64

58

81

62

72

65

68



TABLE D-3.
Probit Equation Results for Deer Hunting

Explanatory Variables
# Deer Hunt Other % Correct

State Constant Bid Bagged Big Game n  Chi-squared Predictions

Alabama 0.86488 -0.00153 0.10673 0.33292 150 19.65 68
(0.2175) (0.0004) (0.0649) (0.2594)

Alaska 1.48714 —-0.00327 0.02264 0.33482 52 21.57 79
(0.4636) (0.0008) (0.1038) (0.4363)

Arizona 0.85033 —-0.00145 na na 63 6.09 70
(0.2452) (0.0006)

Arkansas 0.79011 -0.00149 0.31849 0.15649 207 27.02 69
(0.1823) (0.0003) (0.1233) (0.2544)

California 0.73075 —-0.00068 -0.35384 127717 46 8.05 72
(0.4414) (0.0007) (0.2949) (0.5517)

Colorado 0.27287 -0.00149 0.03357 0.29912 90 11.61 74
(0.2886) (0.0005) (0.2390) (0.3158)

Connecticut 0.42657 -0.00230 0.27232 1.41660 51 13.87 75
(0.3790) (0.0011) (0.1519) (0.7381)

Delaware 1.13221 -0.00313 1.28156 -0.35469 68 29.21 76
(0.3449) (0.0008) (0.4085) (0.7443)

Florida 0.59044 -0.00188 0.47953 0.06429 94 2723 74
(0.3252) (0.0006) (0.1567) (0.3160)

Georgia 0.78116 -0.00134 0.07555 0.05576 145 10.14 67
(0.2155) (0.0004) (0.0875) (0.2827)

Hawaii 2.95244 -0.01545 na na 13 12.29 92
(2.1166) (0.0085)

Idaho 0.28945 -0.00115 na na 210 12.52 65
(0.1587) (0.0003)

lllinois 1.00801 -0.00181 0.06902 -0.97875 109 20.27 66
(0.2555) (0.0005) (0.1635) (0.4683)

Indiana 0.24333 -0.00075 0.22317 0.51825 161 10.22 61
(0.1972) (0.0004) (0.1207) (0.3915)

lowa 0.10987 -0.00166 0.16587 0.46119 144 20.32 72
(0.2344) (0.0004) (0.1523) (0.3453)

Kansas 0.61830 -0.00185 na na 78 10.81 60
(0.2596) (0.0006)

Kentucky 0.50575 -0.00126 0.41436 0.26509 153 18.01 67
(0.2126) (0.0004) (0.1427) (0.3697)

Louisiana 0.60293 -0.00120 0.13401 0.04413 170 17.56 69
(0.1959) (0.0004) (0.0733) (0.3155)

Maine 0.32159 —-0.00159 0.13347 0.85462 196 25.99 68
(0.1709) (0.0004) (0.2313) (0.3318)

Maryland 0.51097 -0.00115 0.36235 0.27313 85 10.02 62
(0.2476) (0.0005) (0.1561) (0.4209)

Massachusetts - 0.71612 -0.00146 0.09462 0.41863 91 10.80 62
(0.2729) (0.0005) (0.2117) (0.4021)

Michigan 0.53920 -0.00159 0.38156 0.93543 312 62.70 66
(0.1505) (0.0003) (0.1126) (0.4000)

Minnesota 0.37270 -0.00193 0.26309 1.57918 240 58.20 71
(0.1785) (0.0004) (0.1199) (0.5859)

Mississippi 0.75051 —-0.00147 0.20032 —-0.06741 217 36.49 72
(0.1669) (0.0003) (0.0576) (0.2465)

Missouri 0.33675 -0.00137 0.37808 0.38888 272 39.32 64
(0.1532) (0.0003) (0.1184) (0.1823)
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Probit Equation Results for Deer Hunting

Explanatory Variables

# Deer Hunt Other

State Constant Bid Bagged Big Game n  Chi-squared

Montana -0.23684 -0.00186 0.20445 0.78214 255 59.25
(0.2008) (0.0003) (0.1080) (0.1816)

Nebraska 0.26140 —-0.00209 0.29113 0.99620 96 24.56
(0.2495) (0.0005) (0.2378) (0.3980)

Nevada 0.49800 -0.00195 0.27777 2.07798 60 22.07
(0.4468) (0.0008) (0.3468) (0.7565)

New Hampshire 0.94210 -0.00133 0.22714 na 135 9.58
(0.2048) (0.0005) (0.2690)

New Jersey 1.71760 -0.00304 0.54391 -1.56714 77 29.32
(0.4112) (0.0008) (0.2087) (0.6204)

New Mexico 0.28991 -0.00151 0.37903 0.20544 84 10.11
(0.2765) (0.0005) (0.3126) (0.3115)

New York 0.71911 -0.00167 0.19147 0.31876 208 29.16
(0.1747) (0.0003) (0.1241) (0.2129)

North Carolina 0.64166 -0.00147 0.20137 0.19331 154 24.66
(0.2081) (0.0004) (0.0717) (0.3375)

North Dakota 0.75519 -0.00343 0.27809 0.88652 234 88.00
(0.2145) (0.0005) (0.1721) (0.3622)

Ohio 0.26255 -0.00145 0.15966 1.44163 179 31.83
(0.2008) (0.0004) (0.1531) (0.4606)

Oklahoma 0.73881 -0.00140 0.02632 0.28663 110 13.52
(0.2121) (0.0004) (0.1600) (0.3137)

Oregon 1.09308 —-0.00260 0.29610 -0.19396 170 43.13
(0.2266) (0.0005) (0.2016) (0.2133)

Pennsylvania 0.38487 -0.00163 0.14268 0.53779 253 48.70
(0.1750) (0.0003) (0.1087) (0.1779)

Rhode Island 1.18709 -0.00194 0.31493 0.20133 62 7.30
(0.3287) (0.0008) (0.2566) (0.5282)

South Carolina 0.67506 —-0.00130 0.03187 0.10323 107 9.64
(0.2418) (0.0005) (0.0308) (0.3053)

South Dakota 0.58069 -0.00144 0.09889 0.27482 155 17.46
(0.2058) (0.0004) (0.1159) (0.3286)

Tennessee 0.68759 -0.00185 0.14786 0.63697 165 38.38
(0.1995) (0.0004) (0.0665) (0.3162)

Texas 0.42535 -0.00141 0.20881 0.60039 187 30.25
(0.1797) (0.0003) (0.0958) (0.2262)

Utah 0.28682 -0.00183 0.32782 0.31957 186 30.96
(0.1761) (0.0004) (0.1940) (0.2292)

Vermont 0.89139 -0.00213 0.25889 0.23227 200 3277
(0.1770) (0.0004) (0.1767) (0.2322)

Virginia 0.67805 -0.00192 0.14039 0.38457 194 33.16
(0.2121) (0.0004) (0.0812) (0.1948)

Washington 0.54861 -0.00111 na na 109 7.23
(0.2103) (0.0004)

WestVirginia 0.38536 -0.00193 0.16117 0.53614 279 53.69
(0.1546) (0.0003) (0.0792) (0.1762)

Wisconsin 0.43848 -0.00194 0.13601 0.62330 358 71.03
(0.1409) (0.0003) (0.0712) (0.2417)

Wyoming 0.34725 -0.00150 0.10951 0.11614 130 15.66

(0.2509) (0.0004) (0.1551) (0.2297)

% Correct
Predictions

68

75

68

73

78

63

66

68

74

64

69

74

67

71

69

70

75

68

66

66

71

58

66

68

66



TABLE D-4.

Probit Equation Results for Wildlife Watching

Explanatory Variables
% Correct
State Constant Bid Private Public Photo Fish n Chi-squared  Predictions
Alabama 0.76936 -0.00177 -0.47590 -0.41342 0.37329 0.04355 170 28.90 65
(02941)  (0.0004) (0.3180)  (0.2441)  (0.2192)  (0.2240)
Alaska 0.21103 -0.00090 -0.34877 -0.26939 0.73928 0.16733 291 33.70 67
(0.2459) (0.0003) (0.7674) (0.1860) (0.1660)  (0.1610)
Arizona 0.84900 -0.00162 1.31712 -0.41828 0.06140 0.05061 177 20.97 67
(0.2781) (0.0004) (0.8504) (0.2168) (0.2080) (0.2106)
Arkansas 0.29798 -0.00083 -.28447 -0.05768 0.43795 0.30622 152 13.99 68
(0.2568)  (0.0004) (0.3095) (0.2480) (0.2266) (0.2312)
California 0.71274 -0.00154 -1.04055 -0.26421 0.45793 -0.32874 203 33.44 68
(0.2804) (0.0004) (0.4466) (0.2173) (0.2004)  (0.2041)
Colorado 0.25801 -0.00154 -0.00537 -0.25482 0.40121 0.33942 206 2591 65
(02351)  (0.0004) (0.5118)  (0.2033)  (0.1901)  (0.2006)
. Connecticut 0.51071 -0.00105 -1.11419 -0.66623 0.56260 0.01094 166 31.92 72
(0.2476) (0.0004) (0.3957) (0.2282) (0.2098) (0.2259)
Delaware 0.40929 -0.00179 -1.62697 -0.34469 0.57814 0.31388 186 45.12 70
(0.2582) (0.0004) (0.4851) (0.2237) (0.2065) (0.2124)
Florida 0.96493 -0.00188 -0.47323 -0.56820 -0.09971 0.28811 194 29.77 61
(0.2805) (0.0004) (0.4724) (0.2192)  (0.1973) (0.1927)
Georgia 0.83616 -0.00199 -0.06368 0.03003 -0.12728 -0.16831 92 11.35 62
(0.3488)  (0.0006) (0.4219) (0.3035) (0.2876)  (0.3101)
Hawaii 1.06650 -0.00270 0.61865 -0.45631 -0.14382 0.23121 210 54.82 70
(0.2785) (0.0004) (0.6200) (0.2126) (0.2032)  (0.2089)
Idaho 0.31573 -0.00164 -0.55653 -0.20218 0.29769 0.20364 268 36.06 65
(0.2132) (0.0003) (0.3376) (0.1757) (0.1644) (0.1662)
lllinois 0.26327 -0.00096 0:39577 -0.22170 0.29609 0.06459 162 14.14 67
(0.2568)  (0.0004) (0.3989) (0.2212) (0.2138)  (0.2241)
Indiana 0.46991 -0.00063 na na na na 190 293 59
(0.1468)  (0.0004)
lowa -0.05687 -0.00285 0.18970 -0.05506 0.34296 1.02587 185 53.17 73
(0.3052)  (0.0006) (0.4125) (0.2583)  (0.2367) (0.2418)
Kansas 0.37950 -0.00127 -0.93623 -0.37618 0.05513 -0.25009 182 21.42 71
(0.2457) (0.0004) (0.3002) (0.2238) (0.2211) (0.2257)
Kentucky 0.52710 -0.00166 0.16250 -0.34492 0.00469 -0.02955 142 20.43 61
(0.2774) (0.0005) (0.2970) (0.2584) (0.2316)  (0.2396)
Louisiana 0.14998 -0.00056 -0.41584 -0.04485 0.13755 0.28135 126 5.44 55
(0.2994) (0.0004) (0.3264) (0.2677) (0.2355)  (0.2475)
Maine 0.45189 -0.00194 -0.58137 -0.44151 0.40403 0.22805 209 41.08 64
(0.2339) (0.0004) (0.2569) (0.2110) (0.1887) (0.2076) .
Maryland 0.11992 -0.00103 -1.00185 -0.55958 0.69084 0.29779 153 28.18 62,
(0.3063) (0.0005) (0.4310) (0.2422) (0.2177) (0.2241)
Massachusetts 0.52282 -0.00235 -0.35966 -0.41815 0.50743 0.38855 223 62.27 70
(0.2165) (0.0004) (0.3705) (0.1973) (0.1882) (0.1939)
Michigan 0.50798 -0.00203 -0.08240 -0.31160 0.48242 0.24964 189 35.10 65
(0.2090) (0.0004) (0.2969) (0.2125) (0.1985) (0.2163)
Minnesota 0.76320 -0.00222 -0.24205 -0.22389 0.18405 0.01320 197 Ry 24 69
(0.2267) (0.0004) (0.3376) (0.2077) (0.2035) (0.2381)
Mississippi 0.15842 -0.00095 -0.09621 -0.08072 0.81893 -0.05483 152 18.33 66
(0.2714) (0.0004) (0.2744) (0.2646) (0.2314) (0.2278)
Missouri 0.29832 -0.00161 0.20732 0.02039 0.15270 0.14132 180 17.87 64

(02716)  (0.0004) (0.3305) (0.2275) (0.2059)  (0.2016)
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Probit Equation Results for Wildlife Watching

Explanatory Variables

State Constant
Montana 0.03362
(0.2218)
Nebraska 0.48903
(0.2384)
Nevada 0.81261
(0.2595)
New 0.97485
Hampshire (0.2184)
New Jersey 0.61045
(0.2469)
New Mexico 0.32940
(0.2387)
New York 1.02051
(0.2693)
North Carolina -0.05688
(0.2853)
North Dakota 0.14313
(0.2103)
Ohio 0.49126
(0.2474)
Oklahoma -0.36697
(0.3307)
Oregon 0.56802
(0.2285)
Pennsylvania 0.68220
(0.2457)
Rhode Island  -0.30959
(0.2726)
South Carolina 0.78532
(0.4291)
South Dakota 0.65756
(0.2756)
Tennessee 0.42905
(0.2603)
Texas 0.47588
(0.2690)
Utah 0.49526
(0.2406)
Vermont 0.70526
(0.2325)
Virginia 0.55994
(0.2873)
Washington 0.72106
(0.2313)
West Virginia  -0.08583
(0.2643)
Wisconsin 0.72291
(0.2240)
Wyoming 0.32584
(0.2309)

Bid
-0.00164
(0.0004)

-0.00299
(0.0005)

-0.00127
(0.0004)

-0.00162
(0.0004)

-0.00169
(0.0004)

~0.00104
(0.0003)
-0.00249
(0.0005)

-0.00128
(0.0005)

-0.00144
(0.0005)

-0.00179
(0.0004)

-0.00058
(0.0005)
-0.00259
(0.0004)

-0.00183
(0.0004)

-0.00113
(0.0004)
-0.00127
(0.0007)

-0.00191
(0.0004)

-0.00170
(0.0004)

-0.00214
(0.0005)
-0.00202
(0.0004)

-0.00188
(0.0004)

-0.00111
(0.0004)

-0.00115
(0.0003)
~0.00114
(0.0004)

-0.00169
(0.0003)

-0.00159
(0.0004)

Private

-0.41547
(0.3743)

-0.13662
(0.3203)

na

-0.44814
(0.2673)
-0.25208
(0.5038)

0.30930
(0.4755)
-0.32061
(0.3447)

0.29705
(0.3442)
-0.04696
(0.2822)
-0.59736
(0.3438)
-0.22482
(0.4093)
-0.43194
(0.4024)
-0.03122
(0.2988)

-0.38637
(0.3596)

-0.24243
(0.4502)
-0.40360
(0.3167)
-0.49855
(0.3036)

0.11047
(0.3055)

0.10687
(0.4046)
-0.77716
(0.2584)
-0.26653
(0.3287)
-1.40329
(0.5467)
-0.02278
(0.2697)
-0.12005
(0.2621)
~1.04650
(0.4633)

Public

-0.31654
(0.1855)
—-0.34285
(0.2342)
-0.36926
(0.2050)

-0.68789
(0.2068)

-0.17270
(0.2154)
0.01427
(0.2006)
-0.28990
(0.2326)
0.35071
(0.2615)
-0.45538
(0.2252)
-0.25642
(0.2181)
-0.33148
(0.2586)
-0.09799
(0.2042)
-0.42706
(0.2037)
0.05379
(0.2335)
~0.86691
(0.3989)

-0.30103
(0.2448)

-0.51057
(0.2249)
-0.06015
(0.2573)

0.00730
(0.1921)

-0.47978
(0.2318)

-0.45343
(0.2403)

-0.38629
(0.1923)

-0.08130
(0.2654)
-0.48169
(0.1961)
-0.44186
(0.1725)

Photo

0.63901
(0.1758)
0.98232
(0.2258)
0.18519
(0.1856)
0.30619
(0.1911)
0.33376
(0.2080)
0.40565
(0.1860)
0.13006
(0.2161)
0.57939
(0.2375)
0.32800
(0.2116)
0.39518
(0.2017)

0.84088
(0.2391)

0.53533
(0.1942)

0.43244
(0.1883)
0.71803
(0.2169)
-0.00088
(0.3626)
0.03695
(0.2254)
0.24740
(0.2061)
0.31507
(0.2361)
-0.11854
(0.1736)
0.20998
(0.1990)
-0.07547
(0.2191)
0.01443
(0.1855)
0.36569
(0.2226)

0.17366
(0.1832)

0.27736
(0.1738)

Fish
0.74011
(0.1963)

0.38569
(0.2406)
0.02170
(0.1916)
-0.40936
(0.2037)
0.19262
(0.2179)

-0.02180
(0.1914)

-0.53572
(0.2294)

0.07732
(0.2475)

0.29345
(0.3012)
-0.00101
(0.2023)

0.39762
(0.2349)

0.40445
(0.2024)

-0.04225
(0.1953)
0.53246
(0.2155)
0.15254
(0.3696)
0.42058
(0.2516)
0.45894
(0.2036)
0.63142
(0.2353)
0.32472
(0.1877)
0.01836
(0.2073)
0.47063
(0.2275)
0.08300
(0.1930)
0.55748
(0.2418)

-0.13214
(0.1908)

0.82662
(0.1835)

% Correct

n Chi-squared Predictions

264

191

204

209

166

207

158

130

174

192

149

218

203

165

68

162

188

151

234

197

153

209

164

235

261

57.47

76.16

18.76

34.46

22.86

13.89

33.15

14.05

18.79

32.33

26.11

58.40

31.71

28.57

9.69

28.72

30.28

33.40

35.80

41.18

14.04

22.79

20.34

35.44

58.11

65

73

64

68

67

60

68

58

70

67

70

71

61

64

71

65

63

68

64

65

59

64

63

67

63



Appendix E

Sample Sizes and Average Days of Participation

Sample Sizes and Average Days per Year for

Sample Sizes and Average Days per Year for
Bass Fishing

Average
State n Days/year
Alabama 116 16.1
Arkansas 153 20.6
Delaware 56 15.1
Florida 180 16.7
Georgia 139 20.0
lllinois 105 13.2
Indiana 177 16.9
lowa 110 10.7
Kansas 137 13.9
Kentucky 144 14.3
Louisiana 197 15.3
Maryland 73 ' 11.2
Michigan 122 11.1
Minnesota _ 73 10.6
Mississippi 115 19.2
Missouri 221 13.3
New Jersey 5 78 16.3
North Carolina 117 18.5
Nebraska 91 13.0
Ohio 159 13.3
Oklahoma 206 17.1
South Carolina 93 13.5
Tennessee 166 20.3
Texas 165 15.0
Virginia 128 16.8
West Virginia 111 10.2
Wisconsin 100 13.4
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Trout Fishing

State

Alaska
Arizona
California
Colorado
Connecticut
Hawaii

Idaho

Maine
Massachusetts
Montana
Nevada

New Hampshire
New Mexico
New York
North Dakota
Oregon
Pennsylvania
Rhode Island
South Dakota
Utah
Vermont

Washington

Wyoming

180

79
187
256
140

22
233
182
115
220
137
158
132
130

16
220
151

69

43
207
157
193
195

Average
Days/year

9.3
8.7
7.3
8.4
12.4
5.2
10.4
14.1
13.1
12.0
9:l
13.4
8.6
10.3
4.5
8.8
15.5
1Z5
9.0

14.0
11.6
10.8



Sample Sizes and Average Days per Year for
Deer Hunting

Average
State n Days/year
Alabama 150 15.6
Alaska 52 8.1
Arizona 63 6.9
Arkansas 207 13.3
California 46 10.9
Colorado 90 5.1
Connecticut 51 14.7
Delaware 68 11.0
Florida 94 15.5
Georgia 145 14.6
Hawaii 13 4.5
Idaho 210 5.6
lllinois 109 11.2
Indiana 161 15.5
lowa 144 7.6
Kansas 78 9.6
Kentucky 153 11:3
Louisiana 170 18.3
Maine 196 10.1
Maryland 85 14.5
Massachusetts 91 9.2
Michigan 312 12.4
Minnesota 240 6.1
Mississippi 217 20.1
Missouri 272 7.6
Montana 255 7.1
Nebraska 96 6.8
Nevada 60 6.3
New Hampshire 135 11.9
New Jersey 77 13.1
New Mexico 84 4.6
New York 208 12.0
North Carolina 154 171
North Dakota 234 5.6
Ohio 179 9.8
Oklahoma 110 12.3
Oregon 170 i3
Pennsylvania 253 8.5
Rhode Island 62 14.8
South Carolina 107 17.2
South Dakota 155 6.1
Tennessee 165 16.0
Texas 187 10.4
Utah 186 5.7
Vermont 200 12:3
Virginia 194 15.9
Washington 109 8.0
West Virginia 279 10.4
Wisconsin 358 10.3
Wyoming 130 4.7

Sample Sizes and Average Days per Year for
Wildlife Watching

Average
State n Days/year
Alabama 170 9.7
Alaska 291 135
Arizona 177 12.2
Arkansas 152 8.3
California 203 14.1
Colorado 206 11.3
Connecticut 166 135
Delaware 186 10.2
Florida 194 9.3
Georgia 92 13.1
Hawaii 210 11.9
Idaho 268 10.6
lllinois 162 10.8
Indiana 190 10.7
lowa 185 114
Kansas 182 8.5
Kentucky 142 10.3
Louisiana 126 8.3
Maine 209 115
Maryland 153 13.2
Massachusetts 223 12.6
Michigan 189 115
Minnesota 197 14.5
Mississippi 152 13.2
Missouri 180 10.0
Montana 264 10.5
Nebraska 191 8.0
Nevada 204 11.6
New Hampshire 209 11.8
New Jersey 166 8.9
New Mexico 207 10.5
New York 158 10.1
North Carolina 130 13.0
North Dakota 174 10.2
Ohio 192 11.4
Oklahoma 149 11.8
Oregon 218 12.4
Pennsylvania 203 13.9
Rhode Island 165 11.8
South Carolina 68 13.1
South Dakota 162 14.2
Tennessee 188 11.4
Texas 151 13.1
Utah 234 9.4
Vermont 197 16.5
Virginia 153 9.4
Washington 209 15.9
West Virginia 164 14.4
Wisconsin 235 11.3

Wyoming 261 11.0



Appendix F

Censored Probit Marginal Coefficients

TABLE F-1. EMBIEFa e R

Censored Probit Marginal Coefficients for Censored Probit Marginal Coefficients for

Bass Fishing Trout Fishing

State # Bass  Ave Length n State # Trout  Ave Length n
Alabama 0.47 -14.95 116 Alaska 1.18 19.65 180
Arkansas 252 87.81 153 Arizona 2.67 78.90 79
Delaware’ 56 California 26.67 110.84 187
Florida 2.95 32.96 180 Colorado 0.71 15.21 256
Georgia 2.64 -96.37 139 Connecticut 744 -34.97 140
lllinois 9.04 11.71 105 Hawaii' 22
Indiana 2.43 11.95 177 Idaho 1.00 48.59 233
lowa 2.56 15.92 110 Maine 1.65 -6.76 182
Kansas 0.60 16.54 137 Massachusetts 3.60 19.96 115
Kentucky 0.22 11.56 144 Montana 1.96 33.93 220
Louisiana 5.85 -30.04 197 Nevada 2.38 -0.83 137
Maryland 6.67 54.19 73 New Hampshire 2.01 61.28 158
Michigan 15.88 12.21 122 New Mexico? 2.61 132
Minnesota 755 -3.82 73 New York 3.11 45.63 130
Mississippi 2.14 28.60 115 North Dakota’ 16
Missouri 1.14 0.36 221 Oregon 1.38 22.68 220
Nebraska 2.01 6.54 91 Pennsylvania 0.92 7.38 151
New Jersey 4.78 20.41 78 Rhode Island? 69
North Carolina 2.77 -6.77 117 South Dakota’ 43
Ohio 1.20 16.30 159 Utah 2.97 35.31 207
Oklahoma 2.59 26.44 206 Vermont 1.33 11.83 157
South Carolina 5.47 -3.10 93 Washington 3.63 8.64 193
Tennessee 1.45 8.14 166 Wyoming 3.26 40.60 195
Texas 3.46 48.02 165 ‘l\:llarginal coefficients are not reported because the sample size is less
Virginia 1.18 -33.94 128 Z:A:g::l coefficient is based on a reduced equation.

West Virgitia Sisn _— i 3Marginal coefficients are not reported because the equation is not significant.
Wisconsin 1.24 27.89 100

'Marginal coefficients are not reported because the equation is not significant.
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bit Marginal Coefficients for Censored Probit Marginal Coefficients for

Censored Pro

Deer Hunting Wildlife Watching

State NUMBAG  HUNT OBG n State Private  Public ~ Photo Fish n
Alabama 69.84 217.85 150 Alabama -268.33 -233.10 210.47 2455 170
Alaska 6.93 102.44 52 Alaska -387.54 -299.34 821.46 185.93 291
Arizona' 63 Arizona 813.59 -258.38 37.92 31.26 177
Arkansas 213.55 104.93 207 Arkansas -343.14 -69.58 528.27 369.38 152
California? 46 California -675.80 -171.60 29741 -213.51 203
Colorado 22.50 200.48 90 Colorado -3.48 -165.00 259.79 219.78 206
Connecticut 118.21 614.92 51 Connecticut -1059.03 -633.25 534.75 10.40 166
Delaware 409.32 -113.29 68 Delaware -911.27 -193.06 323.81 175.81 186
Florida 254.62 34.14 94 Florida -252.30 -302.93 -53.16 153.61 194
Georgia 56.37 41.61 145 Georgia -32.0 115.10 -63.98 -84.60 92
Hawaii? 13 Hawaii 229.51 -169.28 -53.36 85.77 210
Idaho! 210 Idaho -339.67 -123.40 181.69 124.29 268
lllinois 38.23 -542.18 109 lllinois 413.01 -231.36 309.00 6740 162
Indiana 298.50 693.18 161 Indiana’ 190
lowa 100.11 278.34 144 lowa 66.58 -19.33 120.37 360.07 185
Kansas' 78 Kansas -735.69 -295.60 43.32 -196.52 182
Kentucky 328.84 210.39 153 Kentucky 97.70 -207.38 2:82 =1777 142
Louisiana 111.83 36.83 170 Louisiana? 126
Maine 83.84 536.86 196 Maine -300.44 -228.17 208.80 11786 209
Maryland 315.57 237.87 85 Maryland -972.76 -543.34 670.79 289.15 153
Massachusetts 64.68 286.18 91 Massachusetts —-153.05 -177.94 215.93 165.34 223
Michigan 239.27 586.60 312 Michigan -40.68 -153.81 238.14 123.23 189
Minnesota 136.58 819.82 240 Minnesota -109.26 -101.06 83.08 5.96 197
Mississippi 136.03 -45.78 217 Mississippi -101.39 -85.07 863.02 -57.78 152
Missouri 276.26 284.15 272 Missouri 128,59 12,65 94.71 87.65 180
Montana 109.67 419.54 255 Montana -252.90 -192.68 388.97 450.51 264
Nebraska 139.51 477.38 96 Nebraska -45.66 -114.60 328.34 12892 191
Nevada 142.10 1063.02 60 Nevada? -291.87 146.38 1715 204
New Hampshire>  171.15 135 New Hamp. -276.36 -424.21 188.82 -252.44 209
New Jersey 178.63 -514.68 77 New Jersey -148.75 -101.91 196.95 113.67 166
New Mexico 250.58 135.82 84 New Mexico 296.45 13.68 388.80 -20.89 207
New York 114.82 191.16 208 New York -128.74 -116.41 52.23 -215.12 158
North Carolina 137.18 131.70 154 North Carolina 232.85 27491 454.17 60.61 130
North Dakota 81.08 258.48 234 North Dakota -32.57 -315.91 22754 203.57 174
Ohio 110.11 994.23 179 Ohio -333.61 -143.20 220.70 -0.57 192
Oklahoma 18.75 204.18 110 Oklahoma -386.18 -569.40 1444.42 683.02 149
Oregon 114.08 -74.73 170 Oregon -166.69 -37.82 206.59 156.08 218
Pennsylvania 87.52 329.87 253 Pennsylvania  -17.06 -233.35 236.30 -23.08 203
Rhode Island 162.06 103.61 62 Rhode Island -340.58 4741 632.94 469.36 165
South Carolina 24.60 79.68 107 South Carolina -191.32 -684.14 -0.69 120.38 68
South Dakota 68.56 190.53 155 South Dakota -210.91 -157.31 19.31 219.78 162
Tennessee 79:95 344.42 165 Tennessee -292.99 -300.05 145.39 269.71 188
Texas 147.84 425.07 187 Texas 51.59 -28.09 14714 294.89 151
Utah 179.59 175.08 186 Utah 52.96 3.62 -58.74 160.91 234
Vermont 121:52 109.02 200 Vermont -413.87 -255.50 111.82 9.78 197
Virginia 73.22 200.57 194 Virginia -239.44 -407.35 -67.80 422.79 153
Washington' 109 Washington -1216.73 -334.93 1251 7197 209
West Virginia 83.41 277.48 279 West Virginia -19.92 -71.11 319.86 48762 164
Wisconsin 70.14 321.45 358 Wisconsin -70.85 -284.28 10249 -7798 235
Wyoming 13.20 77.63 130 Wyoming -658.98 -278.24 174.65 520.51 261
'Marginal coefficients are not available because a reduced equation was used. "Marginal coefficinets are not available because a reduced equation was used.
2Marginal coefficients are not reported because the sample size is less than 50. 2Marginal coefficients are not reported because the equation is not significant.
3Marginal coefficientis based on a reduced equation. 3Marginal coefficients are not available for all variables because a reduced

equation was used.
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