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ABSTRACf

This paper focuses on an economic framework for analyzing some of the elements in the management
of marine recreational fisheries. In addition, estimates are provided for valuing fishing success to marine
anglers targeting on three Atlantic coast species: bluefish, summer flounder, and weakfish.

Demand functions for sport fishing are estimated with cross-section data using the travel cost method.
Fishing trips per season are related to travel cost, fishing success. and income for individual fishermen.
The marginal value of fishing success is determined using alternative models and estimation techniques.
The data come from a one-time socioeconomic survey conducted by the National Marine Fisheries Service
in 1981.

The findings show that marginal valuations for fishing success as measured by the number of fish
kept by fishermen vary considerably among target species. In addition. these marginal values are quite
sensitive to the empirical formulation of the model. The findings pl"Ovide managers with some objective
basis for evaluating policies affecting marine recreational fisheries. The wide range of values computed
from the same data set, however. should caution us. and indicates the need for more theoretical and
applied economic research in this area.

In order to efficiently manage marine recreational
fisheries, information on economic valuations is re
quired. Since recreational fisheries are typically in
the nonmarket sector, traditional markets do not
provide much direct information on recreational
values in total or at the margin. As a result, man
agement is hampered for recreational fisheries
especially when attempting to evaluate activities
which have potential effects on these fisheries.

In recent years, many studies have been per
formed to determine economic valuations of changes
in several dimensions of recreational experiences.
Examples from a variety of areas include water
quality (Bouwes and Schneider 1979; Desvousges et
al. 1983), congestion levels on beaches (McConnell
1977), and harvest rates for hunting (Miller and Hay
1981). For recreational fisheries, most studies tra
ditionally have focused on freshwater sports fish
ing where the data base is generally stronger. Ex
amples of empirical studies focusing on valuation of
freshwater recreational fishing with emphasis on the
importance of fishing success include Stevens (1966),
Vaughan and Russell (1982), and Samples and
Bishop (1985). In recent years, more attention has
been directed towards saltwater recreational fish
eries (examples include McConnell and Strand 1981
and Thompson and Huppert 1987).

'Department of Economics, University of Delaware. Newark,
DE 19716.

Manuscript accepted October 1988.
Fishery Bulletin. U.S. 87:223-232.

Marine recreational fishing is particularly impor
tant because of its size and interactions with other
sectors. It is estimated that more than 17 million
marine anglers catch over 717 million pounds of fish
and contribute over $7.5 billion dollars to the U.S.
economy (U.S. Department of Commerce 1985). Al
though commercial marine harvests are consider
ably larger (6.3 billion pounds in 1985), conflicts
between the two sectors are increasing and provide
additional rationale for investigation into marine
recreational valuation (Bishop and Samples 1980).

In this paper we focus on an economic framework
for analyzing some of the crucial elements in man
aging marine recreational fisheries. In addition,
findings are presented which provide an empirical
basis for valuing fishing trips and fishing success
to marine anglers targeting on three Atlantic coast
species: bluefish, Pomato?nus saltatrix; summer
flounder, Paralickthys dentatus; and weakfish,
Cynoscio'r/. regalis.

THEORETICAL BACKGROUND

The management of recreational fisheries would
be enhanced if the value of the fishing experience
and the impact of fishing effort on the resource base
(and, hence, the future value of the fishing experi
ence) were known. The former consideration in
volves measurement of economic demand which, for
recreational fishing, can be complicated since mar-

223



FISHERY BULLETIN: VOL. 87, NO.1

or quantity (Q) demanded is related to price (P), in
come (I), and a vector of other relevant variables
(S) including quality measures such as fishing suc
cess. The demand relationship is given as

where P, I, and S are treated as exogenous in the
individual's demand or consumption level decision.

For recreational fishing, Qis usually measured as
the number of fishing trips; P may reflect an entry
price but more often is measured in terms of trip
related costs; I reflects angler income (e.g., annual
salary or hourly wage); and S reflects such things
as fishing success and prices of substitute and com
plementary goods. Fishing success may be measured
in terms of number and size of fish caught and/or
kept.

The model is graphically presented in Figure 1
with quantity (Q) and price (P) on the horizontal and
vertical axes respectively. The relationship between

ket prices and quantities are generally not available.
Even less well known is the impact that fishing ef
fort (both past and present) has on the resource base
and, hence, the current and future value of the fish
ing experience (e.g., quantity and average size of
catch, crowding, etc.). Effects of stock externalities
have been studied extensively for commercial fish
eries and, although these externalities may exist for
sport fisheries, little empirical evidence is available.2

We present an economic methodology for valuing
recxeational fishing assuming no stock externalities.
Of particular interest is to separate the value of the
quantity of fishing (e.g., the number of trips) from
the value of the quality or success of the fishing ex
perience (e.g., catch rate). Economic value can be
derived from a demand relationship where the level

"The stock externality results when increased fishing effort by
individual participants affects the fish stock such that catch per
day or average sire of catch are adversely affected, and, hence,
the value of a recreational fishing day for all participants is dimin
ished. (Anderson 1983.)

P (e.g., distance
travelled per trip)

Q = f(P, I, S), (1)

o
1 --1. ---''-- Q (e.g., trips

per season)

FIGURE I.-Demand model relating travel frequency (QI and cost (Pl.
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Equation (2) is often referred to as the inverse de
mand function. The marginal value of fishing suc
cess aPIaS can be measured as aglaS from Equa
tion (2) where aIa represents the partial derivative
operator. In Figure 1, this may be viewed as the
distance (P2 - P1) when the number of fishing trips
is Q1' This second approach will be the primary

Q and P is embodied in the slope of the curve. Rela
tionships between Q and income (I) as well as other
variables (S) can be shown as shifts in the demand
curve. For simplicity and without loss of general
ity, let S represent single fishing success variable.
For example, an increase in a relevant variable such
as fishing success (S) from SI to S2 is shown as a
shift in the demand curve from D1to D2(Le., from
f(P, I, S1) to f(P, I, S2)'

The value of an improvement in site quality, such
as an increase in fishing success, can be measured
in various ways. A common approach is to compare
the areas under each demand curve and evaluate an
increase in fishing success as a difference in the area
over some quantity range (Freeman 1979). For ex
ample, let us assume that in a particular year or
season an individual consumes Ql units at a price
of PI when the level of fishing success is S1 (Le.,
reflected by demand curve D1). Suppose the level
of fishing success increases to S2 (e.g., during the
next year or season). Given the demand shift to D2
and the old price of Ph the individual would now
consume Q2' The economic valuation for the im
provement in success or site quality totaled for the
fishing season or year is approximately measured
as the sum of areas A, B, and C. These areas repre
sent an increase in consumer surplus for the fisher
man experiencing an increase in fishing success and,
thereby, increasing the fishing level from Q1 to Q2'

An alternative approach to valuation of fishing
success is to measure the instantaneous (or mar
ginal) change in welfare when fishing success
changes (Le., on a per-visit basis) rather than the
accumulated gain over an entire season. This is the
primary focus of our paper and can be accomplished
in various ways. One approach is to convert the con
sumer surplus over an entire season into that of a
single trip by dividing areas (A, B, C) by the num
ber of trips per season. A more direct approach can
be accomplished by first solving Equation (1) for P.
For the moment, let us assume that Equation (1)
is deterministic (Le., nonstochastic) in nature and
can be inverted mathematicaHy. Thus we can solve
for P as

P = g(Q, I, S). (2)

focus of the empirical analysis. It is more direct, has
the advantage of less extrapolation from typical
values of P and Q, and avoids any potential difficul
ty with an unbounded measure for area A arising
with certain functional forms.

DATA

Since fishing trips and success are not commodi
ties bought and sold in the marketplace, data are
not readily available on P, Q, and S. As a result.
survey methods are usually used to generate data
on the number (Q) and price (P) of fishing trips and
fishing success (S). The two most common survey
approaches for relating Q, P, and S for individual
fishermen have been 1) to directly ask marine
anglers for valuation estimates of hypothetical
changes in fishing trip frequency and success, or
2) to impute implicit valuation or trade-offs based
on the various cost and activity level responses of
a cross section of marine anglers. The first approach
is usually referred to as contingent valuation and
has been employed in fisheries valuation. Recent
studies using contingent valuation surveys which
attempt to incorporate catch rate and site informa
tion include Cameron and Huppert (in press) and
Cameron and James (1987). The second approach
using the travel cost method focusing on individual
marine anglers will be used in this study. The travel
cost method, although not without pitfalls, has been
widely accepted as a means for valuing recreational
resources when distance for fishing trips is well
defined. An early implementation of the travel cost
method can be found in Clawson (1959). For a re
cent summary of the travel cost method and its com
plexities, see Kealy and Bishop (1986).

The individual travel cost approach to evaluation
relates travel cost and visitation frequency to rec
reational sites for individuals. This relationship pro
vides an indirect way of observing how individual
visitation frequency might respond to changes in an
entry or purchase price as in a traditional economic
demand relationship. Thus, behavior of marine ang
lers with respect to travel cost, travel frequency,
and site quality (e.g., fishing success) provides the
basis for estimating a demand equation for marine
recreational fishing. The parameters of Equation (1)
and/or (2) can be estimated using cross-section data
on individual anglers.

In this study we are able to measure travel cost,
travel frequency, success, and income variation for
individuals from the Socioeconomic Survey con
ducted as a part of the Marine Recreational Fishery
Statistics Survey (MRFSS) by the National Marine
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EMPIRICAL MODEL

Trip demand for the ·i th fisherman is specified as
a long-linear equation of either of the following
forms:

The actual survey questions providing the data base
can be found in Table 1.

A final point about the data base concerns the fish
ing success measure. Since trip frequency repre
sents activity over the past year, ideally one would
like a measure of fishing success to be reflective of
the last year and thus reflect ex ante or expected
fishing success. Unfortunately, the survey provides
no longitudinal information on individual anglers.
The measure of success is only for the day of the
interview and may not have been typical and, there
fore, inconsistent with the fisherman's past be
havior.5 We are forced to assume that ex post fishing
success is a proxy variable for ex ante (expected) suc
cess. Travel frequency, distance, and fishing success
thus reflect long-run equilibrium adjustment by the
fishermen.6 The empirical significance of fishing suc
cess reflects on both the importance of success to
fishermen and the closeness of success realizations
versus expectations.

where P, Q, S, I > 0; and
Qi = the number of site-specific fishing trips

(including the day of the survey) made
in the last 12 months (Table 1, question
16),

Pi round-trip cost in dollars to the site
from either home or last night's accom
modation (Table 1, question 18, as mod-

•An attempt was made to improve the success measure by focus
ing only on fishermen for whom the fishing success on the day of
survey could be considered normal. This was done by utilizing a
satisfaction level variable (Table I, question 23) and eliminating
those observations whose satisfaction was very high or very low.
By eliminating those individuals with extreme satisfaction, it was
felt that those individuals for whom the day's catch was not nor
mal (or what was expected), would be eliminated from the sam
ple. Unfortunately, the filter did not distinguish perfectly, and, ill'
addition, reduced the sample to unacceptably low levels in part
because satisfaction is measured on the follow-up telephone survey
which had a lower response rate. The statistical results using this
filter were less significant and, thus, the approach was abandoned.

"The implication of these potential errors in measurement is that
the coefficient of success will be underestimated to a degree de
pending on the ratio of the variance of the elTor in measuring true
success over the variance of observed success.

Fishery Service (U.S. Department of Commerce
1981). Since in this study we wish to investigate the
value of success by fish species, we chose samples
of fishermen who preferred one of the three species
of fish (bluefish, summer flounder, or weakfish).
These species are of considerable importance to
managers developing plans for fisheries along the
Atlantic coast and are fairly similar with respect to
mode, sites, and season. Since the number of obser
vations for a given fishing site is generally quite low,
and reduced further by focusing on specific fish
species, pooling individual observations over sites
was necessary in order to have enough interviews
for statistical validity. Our sample sizes of anglers
for bluefish, summer flounder, and weakfish are 270,
161, and 57 respectively and comprise sites from the
Florida east coast to New York State. These data
are pooled within a covariance statistical framework
(Le., with interc.ept and slope dummy variables) thus
allowing the testing for differences across target
species.

Although the survey contains a large and useful
set of economic information on marine recreational
fishing, the data provided are by no means ideal for
an application of the travel cost method. Certain
enhancements to the travel cost method could not
be performed due to lack of data.3 In addition,
adjustments to travel distance and income were
needed given the nature of the survey instrument.4

"Two refinements that are noteworthy. but could not be incor
porated into the analysis due to the lack of data, include time costs
and multiple site substitutions. It has been argued that time spent
travelling as well as time spent at the recreational site reflects 0p
portunity costs and should be included as part of the price of the
fishing trip (Wilman 1980). The survey provides no information
on travel nor visitation time.

Multiple fishing sites can provide an opportunity to construct
prices for recreational substitutes and, thus, include these vari
ables in the statistical estimation of the demand curve. See Samples
and Bishop (1985) and Vaughn and Russell (1982). Unfortunately.
no information on the angler's point of origin (e.g., ZIP code or
area code) was available on the tabulated survey available to us
so as to construct accurate distance (and price) measures for sub
stitute sites.

'Since travel distance is a proxy for travel costs associated with
fishing, travel distance from a permanent home to the fishing site
might overstate travel costs for those individuals who were part
year residents of the area, vacationers, or on business. For part
time residents and those on business. the distance from last night's
accommodation rather than home was used as the appropriate
measure of travel distance. For vacationers, who comprised around
one-sixth of the sample, one-half of the distance from home was
used as their fishing travel cost.

Adjustments for the income variable included 1) assigning
midrange values since respondents were asked for their income
category rather as an actual dollar amount and 2) dealing with miss
ing data since the income question appeared on a follow-up tele
phone survey for which the response rate was approximately half
that of the field survey. Missing observations were handled by the
zero-order approach whereby means replace missing values (Mad
dala 1977). Since income is an exogenous control variable and not
central to the valuation calculations, these procedures were felt
to be acceptable.
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TABLE 1.-Survey questions used in the estimations.

From intercept survey
16. Including today's trip, about how many times would you say you have fished from [this

(specify exact mode) in the last 12 months?/a (specify exact boat mode) leaving from
this launching area in the last 12 months?]

18. To the nearest highway mile, about how far is it from your home to this fishing location?
29. May I look at the fish that you caught that you're taking with you? Enter species codes

and number kept. Did you land any (specify common name) that you're not taking with
you?

30. How many additional (specify common .name) did you land?

From telephone survey
23. How satisfied were you with your fishing trip on (MonthlDay)? Would yOll say you were

Very satisfied (1)
Somewhat satisfied (2)
Not too satisfied (3)
Not at all satisfied (4)

28. Finally, how much do you estimate that you personally earned in 1980 before taxes?
Would that be

Less than $5,000 1
$5,000 to $10,000 2

$10,000 to $15,000 3
$15,000 to $25,000 4
$25,000 to $35,000 5
More than $35,000 6

(rescaled to 1987 dollars using the GNP price deflator).

ified in the above discussion,7

Sj fishing success measured by the total
number of fish kept (Table 1, question
29),

Ii = previous year's income of the respond
ent (Table I, question 28), and

bZ, aZ vector products of additive and multi
plicative dummy variables and param
eters allowing pooling across species to
be tested using a covariance model
(Kmenta 1986),

ej, Vi independent, identically distributed
random errors.

The log linear specification is used since it provides
a better fit over linear and semilog models in terms
of t-statistics and the equation F-statistics. Recent
studies estimating travel cost models have also
found that log models provide better fits to the data.
The choice of functional form has received much at
tention in the literature. Discussions of some of the
issues including utility consistency, benefit sensi
tivity, and transformed parameter biases can be

7Dollar valuations are obtained by assuming a driving cost of
$0.16 per mile. This figure reflects a rescaling to 1987 dollars of
estimates appearing in "Cost of Owning and Operating Automo
biles and Vans 1984," U.S. Department of Transportation, and in
cludes only variable driving costs averaged over several vehicle
types.

found in Bockstael et al. (1986), Stynes et al. (1986),
and Ziemer et al. (1980).

Whether Equation (3) or Equation (4) is the appro
priate model depends on the individual angler's
choice process. If we assume that trip frequency (Q)
is chosen after the site and thus travel cost (Le.,
distance) is specified, Equation (3) is appropriate.
If, on the other hand, anglers choose travel distance
or cost (P) by choosing a recreational site after the
frequency of visitation (Le., the number of trips per
year, Q) is determined, then Equation (4) is appro
priate. Most likely both Qand P are endogenous to
an individual angler so that ideally a multiequation
model should be estimated that would include many
competing sites as well as determinants of residen
tiallocation choice. Unfortunately our data do not
allow us to employ such a model.s

In our empirical analysis Equations (3) and (4) are
estimated as single equation models and compared.
Although Equation (3) is standard in the literature

"Fishing success (S) also ('Quid be treated as an endogenous vari
able related to angler skill, experience, equipment, and the fish
stock. An additional equation would be added to the model if one
wished to "explain" S. The empirical approach would be affected
depending on whether the model were simultaneous or recursive
in nature. To the extent that fishing success (S) is related to travel
frequency, Q(a proxy for experience), and travel cost, P, the model
should be estimated as a simultaneous equation system. Unfor
tunately, additional variables required to adequately identify such
a system are not available.
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(e.g., see Kealy and Bishop 1986), our focus on mar
ginal success valuations (Le., aPIaS) makes Equa
tion (4) more appropriate since no parameter trans
formations are necessary.9

Equations (3) and (4) were estimated first by or
dinary least squares (OLS). Because the data are
cross sectional on individual marine anglers, large
variations in travel frequencies and cost exist which
could lead to errors with unequal distributions. Vari-

"Two statistical issues are relevant in the context of choice of
dependent the variable: 1) The choice of dependent variable (e.g.•
In Q or In P) affects the regression slope unless the correlation (e.g.•
between In Qand In P) is perfect. Thus. estimating the In Qrela
tionship and solving for In P generally yields a different estimate
for a In PIa In Q than estimating the In P relationship directly.
For a clear treatment of this point. see Wonnacott and Wonna
cott (1979). 2) In addition. we note that parameter unbiasedness
generally does not hold under nonlinear transformation although
consistency does. Thus. partial effects on P using Equation (4) are
potentially both unbiased and consistent whereas when using Equa
tion (3) unbiasedness is lost for partial effects on P.

FISHERY BULLETIN: VOL. 87. NO.1

ous tests for heteroscedasticity were performed on
the OLS residuals including Park, Glejser, and
Bruesch-Pagan tests. The results were mixed with
some tests indicating insignificant heteroscedas
ticity and some indicating significant (0.05 level,
two-tailed) relationships between OLS residuals and
travel cost (In P) or travel frequency (In Q) in Equa
tions (3) and (4) respectively. Since the Glejser tests
indicated the strongest relationship between the ab
solute OLS residual and the square root of In P or
In Qin Equations (3) and (4) respectively, weighted
least squares (WLS) was performed using 1/VX
(Le., where X is In P or In Q in Equations (3) and
(4) respectively).

The results are found in Tables 2 and 3 for both
OLS and WLS applied to the demand frequency (Q
endogenous) and demand price (P endogenous
models). The variables trip frequency (Q), trip cost
(P), fishing success (S), and income (I) were defined

TABLE 2.-Log-linear demand frequency regressions (Equation 3). Ol8 =ordinary least
squares; Wl8 = weighted least squares.

Estimated coefficients
(absolute t-values in parenthesis)

Ol8 Wl8

Exogenous variable (1) (2) (3) (1) (2) (3)

Constant 1.930 1.970 1.792 2.383 2.421 2.833
(2.17) (2.22) (1.59) (2.54) (2.57) (2.21)

log travel cost (P) -0.173 -0.171 -0.181 -0.096 -0.096 -0.149
(4.85) (4.74) (4.08) (1.87) (1.87) (2.02)

log fish kept (8) 0.050 0.048 0.074 0.034 0.034 0.055
(3.13) (3.05) (3.53) (2.28) (2.25) (2.72)

log income (I) -0.000 -0.005 0.020 -0.072 -0.075 -0.100
(0.00) (0.06) (0.17) (0.78) (0.82) (0.78)

Flounder (F) -0.062 -0.124 -0.069 -1.799
(0.44) (0.06) (0.51) (0.91)

Weakfish (W) 0.290 1.966 0.182 0.622
(1.29) (0.49) (0.85) (0.16)

Interactions
F and P (FP) 0.089 0.182

(1.00) (1.66)
F and 8 (F8) -0.079 -0.071

(2.22) (2.15)
F and I (FI) -0.031 0.112

(0.16) (0.58)
Wand P (WP) -0.100 -0.113

(0.85) (0.62)
Wand 8 (W8) -0.020 0.010

(0.36) (0.20)
Wand I (WI) -0.154 -0.012

(0.39) (0.03)

R2 0.057 0.061 0.074 0.016 0.019 0.035
F (model) 9.71 6.28 3.45 2.66 1.86 1.56
F (species)1 1.03 1.08 0.74 1.31
n 488 488 488 488 488 488

'Computed from the formula (Mi') (n-k-l)/(1 - R') (r) where r, R', and (n-k-l) repressnt the number
of restrictions, coefficient of datermination, and degrees of freedom of the unrestricted model in hier-
archial ordar (I), (2). and (3) respectively. See Wonnacott and Wonnacott 1979.
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previously. The variables in the Z vector are defined
in Tables 2 and 3. These variables reflect the addi
tive and interactive (multiplicative) dummy variables
which allow us to test for parameter differences
across target species. Since the control group in all
regressions is bluefish (i.e.• anglers indicating blue
fish as the species preference), qualitative (0,1) vari
ables for flounder (F) and weakfish (W), along with
their interactions with other exogenous variables are
included in each regression. F tests (noted as F
(species) in Table 2 and 3) were performed on the
interaction and additive dummy variable terms. For
the demand frequency regressions (Table 2), since
the F (species) statistics for both the additive and
multiplicative terms are insignificant, the data can
be combined across target species. Thus, model (1)
for both OLS and WLS are most appropriate when
using Table 2). In the demand price regressions
(Table 3), the species terms have significant F-

statistics (to at least the 0.05 level) indicating that
intercept and slope coefficients are different across
species. Thus, models OLS (3) and WLS (3) are most
appropriate from Table 3.

The empirical findings for the demand price model
(Table 3) are stronger than for the demand frequen
cy model (Table 2) although both have significant
equation F-statistics (probability values < 0.05).
WLS increases the significance of the results in
Table 3 but lowers significance levels in Table 2. The
parameter estimates for the travel cost and frequen
cy coefficients (hI and a1< 0) as well as the success
coefficients (h2 and ~ > 0) generally confirm theo
retical expectations. Travel cost and frequency are
significantly inversely related, and fishing success
as measured by the number of fish kept is general
ly a significant determinant of both fishing fre
quency and travel distance. Various measures and
combinations of fishing success were investigated,

TABLE 3.-log-linear demand price regressions (Equation 4). Ol8 = ordinary least
squares; Wl8 = weighted least squares.

Estimated coefficients
(absolute t-values in parenthesis)

OlS Wl8

Exogenous variable (1) (2) (3) (1) (2) (3)

Constant -0.310 -0.442 -1.892 0.372 0.225 -1.314
(0.28) (0.40) (1.36) (0.33) (0.20) (0.96)

log trip frequency (0) -0.268 -0.261 0.289 -0.413 -0.393 -0.433
(4.85) (4.74) (4.20) (5.59) (5.38) (4.54)

log fish kept (8) 0.087 0.089 0.113 0.088 0.095 0.135
(4.45) (4.59) (4.45) (4.32) (4.72) (5.23)

log income (I) 0.260 0.253 0.408 0.228 0.215 0.388
(2.37) (2.32) (2.97) (2.04) (1.95) (2.87)

Flounder (F) 0.501 3.891 0.718 4.051
(2.86) (1.64) (3.84) (1.66)

Weakfish (W) 0.234 6.634 0.104 11.79
(0.84) (1.33) (0.38) (2.28)

Interactions
F and P (FP) 0.182 0.243

(1.47) (1.55)

F and 8 (F8) -0.027 -0.056
(0.63) (1.25)

F and I (FI) -0.371 -0.404
(1.58) (1.68)

Wand P (WP) -0.316 -0.632
(1.51) (2.33)

Wand 8 (W8) -0.108 -0.144
(1.57) (2.10)

Wand I (WI) -0.600 -1.02
(1.23) (2.07)

R 2 0.087 0.103 0.126 0.097 0.125 0.164
F (model) 15.42 11.02 6.24 17.41 13.74 8.49
F (species)1 4.30 2.13 7.71 3.70
n 488 488 488 488 488 488

'Computed from the formula (4R2) (n-k-l)1(l - R2) (r) whare r, R2, and (n-k-l) represent the number
of restrictions, coefficient of determination. and degrees of freedom of the unrestricted model In hier-
archial order (1), (2), and (3).
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Solving this equation for a PIa S provides a basis for
valuing fishing success (S) using a log-linear model.

For summer flounder a In PIa In S = (0.135 
0.056) = 0.079 which reflects the combination of the
fish kept (S) term and the flounder and fish kept (FS)
interaction term. Evaluating P and S at their sam-

'"The design of the survey may in part be responsible for the
better fit with fish kept versus fish caught. Fishermen were asked
to recall the number of fish landed, whereas the number kept were
actually inspected by the interviewer (see Table 1, questions 29
and 30).

"We also note that by utilizing the marginal trip valuation algo
rithm outlined earlier rather than a consumer surplus integration
calculation intercept estimates can be ignored. Thus, since only
slopes are relevant there is not need to transform parameters by
the factor exp(';/2) in order to obtain unbiased mean rather me
dian estimates (where cl- is the error variance; see Stynes et al.
1986).

including the number of fish caught as well as kept.
These numbers were available in total as well as by
species. Since the total number of fish kept con
sistently provided the best statistical fit, we report
these results only.lO

Our findings on income are mixed and appear to
depend on the equation specification. While an im
portant theoretical variable in most demand nmc
tions, we find that income is a significant positive
determinant of travel cost but not travel frequen
cy. Thus anglers with higher incomes travel greater
distances but do not fish with greater frequency.
This result is perhaps not surprising given the higher
time opportunity cost for anglers with higher in
come. Our results for the lack of significant income
effects on demand frequency are similar to findings
in other studies (e.g., Vaughan and Russell 1982).

The coefficients for travel cost (P), frequency (Q),
and success (S) in Tables 2 and 3 provide the basis
for valuing fishing success. The valuation algorithm
is outlined below using the instantaneous (marginal)
approach discussed in the paper. Of particular in
terest is the measurement of the marginal value of
fishing success (aP/aS) shown as (P2 - PI) in Fig
ure 1).11 We illustrate these calculations for sum
mer flounder using the WLS model (3) results from
Table 3. Since the regression slope coefficients
reflect log derivatives (sometimes referred to as
elasticities or price flexibilities), we begin by noting
that

ap
- = 0.079 ($50.61/1.94) = $2.06.
as

pIe means of $50.61 and 1.94 respectively we obtain

This number reflects the extra travel cost that a
typical or representative fisherman is willing to
incur in order to keep an additional fish per trip. In
reality, since fishermen incur varying travel costs
and experience a variety of success levels, the value
of success is not unique.

Given that S in the calculation above was set at
its mean for the entire sample, we refer to aP/as
in this case as the marginal value of success for the
typical fisherman (Le., mean value). Alternatively,
S can be set at different levels to obtain valuations
other than at the mean since in a logarithmic model
elasticities are constant but derivatives are not. For
example, setting S = 1 we obtain a marginal value
for the first fish kept of $4.00, which is predictably
higher than the marginal value of success evaluated
at the mean ($2.06). Since many fishermen catch one
fish or even no fish, setting S = 1, although less
reliable, does not reflect a large extrapolation. The
logarithmic model allows us to observe the behavior
of the value gradient for success across species and
models.

In Table 4, marginal success valuations for all
three species using various models (demand fre
quency and price) and statistical methods (OLS and
WLS) are presented. The demand frequency results
are based on the regression estimates from Table
2, models OLS (1) and WLS (1) since species pool
ing is appropriate. For the demand frequency
results, different valuations are solely a reflection
of alternative mean values of P and S across anglers
preferring the various species. The combined valu
ation results reflect the weighted means of P and
S across all anglers. The demand price results are
based on the regression estimates from Table 3,
models OLS (3) and WLS (3) because species pool
ing was not appropriate. Different valuations thus
reflect both differences in regression coefficients as
well as mean values of P and S. For comparison pur
poses with the demand frequency model, combined
valuations in the case of the demand price model are
based on the regression results of OLS (1) and WLS
(1) in Table 3.

Although the absolute dollar values in Table 4 are
subject to qualification, they do provide managers
with numbers which can be compared across species
as well as with market-determined commercial
values. With the exception of the demand price
models for weakfish where the combination of the

(5)

(6)
ap a In P P----_.-
as a In S S·

a In pap S-----_.-
alnS as P
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TABLE 4.-lmplicit marginal valuations of fishing success for Atlantic recreational anglers (1987 $). OlS = or
dinary least squares; WlS = weighted least squares.

Bluefish Flounder Weakfish Combined

Model First Mean First Mean First Mean First Mean

Demand
frequency

OlB $4.66 $1.11 $14.63 $7.54 $4.89 $1.46 $7.98 $2.38
WlS 5.71 1.36 17.73 9.24 5.99 1.79 9.77 2.92

Demand
price

OlS 1.82 0.43 4.35 2.24 0.10 0.03 2.40 0.72
WlS 2.18 0.52 4.00 2.06 (1) (') 2.43 0.73

Means
Travel cost $16.14 $50.61 $16.93 $27.61
Number of

fish kepI 4.20 1.94 3.35 3.35

1Not computed since the net coefficient of log of fish kept lor weakfish from Table 3 (WLS model (3» was negative.

S slope coefficients and the WS interaction coeffi
cients from Table 3 (OLS (3) and WLS (3» resulted
in either very small positive or negative values, the
valuations in Table 4 provide us with interesting
comparisons. Disaggregating the analysis by species
appears to make a substantial difference. Recrea
tional fishermen placed the highest valuation on
summer flounder when compared with bluefish and
weakfish. This holds regardless of whether one
focuses on the first fish or the average number of
fish kept. Generally, the value of fish kept at the
mean level of success is between 1/2 and 1/4 that
of the first fish. In our log-linear model, this dimin
ishing valuation gradient is simply of function of the
average number of fish kept. Thus, for summer
flounder anglers where the average number of fish
kept is 1.94, the value of the average fish is 1/1.94
that of the first fish. For bluefish and weakfish
anglers, the value of the average fish is 1/4.2 and
1/3.35 that of the first fish respectively.
. The demand specification appears to matter at

least as much as species preferred when valuing suc
cess. The demand price model consistently gener
ates significantly lower valuations than the demand
frequency approach. As discussed earlier. the de
mand price model may be more appropriate since
travel cost (P) is treated as endogenous, and thus
the equation need not be inverted to find effects on
price (Le., aPIaS). For comparison with studies of
freshwater fishing using a demand frequency ap
proach. we note that Samples and Bishop (1985)
found a value of $6.75 for an additional lake trout
or salmon landed, while Vaughan and Russell (1985)
found marginal values of $0.45 and $0.31 for trout
and catfish anglers respectively. Our results for
valuing fishing success offer some comparability

with their findings and support the hypothesis that
marginal valuations can vary greatly by species and
by study. What is especially noteworthy is that suc
cess valuations can also vary dramatically by model
specification within a species and study (Le., for the
same data set). In our study the method of estima
tion (Le., OLS vs. WLS) has little effect on the
parameter estimates of their significance levels. In
general to the extent that the weighting procedure
is appropriate, WLS provides a more accurate pic
ture of reliability.

CONCLUSIONS

In this paper we have presented a theoretical and
empirical economic framework for valuing fishing
success of marine recreational anglers. The em
pirical analysis reveals that the number of fish kept
by Atlantic marine anglers is generally associated
with positive and significant dollar valuations.
Sports fishermen implicitly reveal substantial vari
ation in wiUingness to pay for catching and keep
ing Atlantic bluefish, summer flounder, and weak
fish. These valuations also vary considerably by
empirical model and the average level of success.
Management policies aimed at promoting catch suc
cess have a stronger empirical basis for measuring
the benefits of increased catch and comparing these
benefits to losses in other areas. Managers should
be cautioned. however, that values can be sensitive
to many factors and that more theoretical and em
pirical research in this area is needed.
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