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It is without doubt that outdoor recreation is important to almost
all segments of society; however, it has been challenging for economists
to fix a dollar value on the benefits of outdoor recreation. Increasing
awareness of alternative uses for natural resources has focused much
attention on values for all uses of these resources in order that high
priority projects can be pursued with a clear understanding of the values
of alternative projects and uses such as hydro-electric dams, timber
harvesting, irrigation, public water needs, and a variety of recreational
uses. It has been only recently that estimates of outdoor recreation
have been counted as an opportunity cost when the cost benefit ratios are
calculated for hydro-electric dams and other public projects. Measurement

of outdoor recreation has been difficult and crude at best.

This study attempts to measure the economic importance of salmon
and steelhead sport fishing in Oregon and salmon sport fiéhing in
Washington. In accordance with these objectives, (1) estimates of expendi-
tures were made for Oregon and Washington anglers, and (2) the 'net
economic value" was computed for this resource using the travel cost
method of estimating benefits.

A mail questionnaire consisting of 9,000 questionnaires for Oregon
and 5,000 questionnaires for Washington were sent to Washington and Oregon
anglers. The 9,000 questionnaires sent to Oregon anglers were sent on
a quarterly basisg and the 5,000 questionnaires sent to Washington anglers
covered only the summer months. Approximately 55% of the questiomnaires
sent to Oregon anglers were returned and about 447 were returned by
Washington anglers. Anglers were reminded to complete and return their
questionnaires by telephone if the first two mailings failed to produce
results. The anglers whose questionnaires were incomplete or suspected

of being erroneous were also telephoned for corrections.



Estimated expenditures for fishing trips during 1977 for Oregon
totalled approximately $29.7 million for the salmon and steelhead fishery
and $66.7 million for all other fisheries. Durable fishing equipment

used for all fishing was approximately $80 million for 1977.

Washington anglers spent approximately $86.5 million for salmon
fishing trips,and the replacement value of the durable equipment used

for salmon fishing was approximately $334.1 million.

Net economic value for the salmon and sport fishery in Oregon for
1977 was approximately $31 million. The net economic value for Wash-
ington sport salmon fishing for 1977 was approximately $33 million.
As demand for recreational fishing increases coupled with an increase
in population and increased income available for recreation, one
would expect increases in the distance travelled and expenses incurred
to go fishing,and as a result an increase in the calculated net willing-

ness to pay values.

The fisheries are differentiated by species and location to
give a better estimate of the net willingness to pay. Net economic
values were calculated for the Oregon ocean salmon, fresh-water salimon,
and the steelhead fisheries. The Net economic values were calculated

for the Washington ocean, fresh~water, and Puget Sound salmon fisheries.
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ESTIMATED EXPENDITURES BY SPORT ANGLERS AND NET ECONOMIC VALUES OF
SALMON AND STEELHEAD FOR SPECIFIED FISHERIES IN THE PACIFIC NORTHWEST

CHAPTER 1
INTRODUCTION

The past twc decades have seen a marked rise in interest by govern-
mental agencies and the public concerning valuation and protection of
natural resources. The support of the Environmental Prctection Agency
(EPA) and a surge in the number of privately organized environmental groups

have attested to this fact.

The government has become involved in this resurgence for at least
two reasons: From a management viewpoint, public agencies are faced with
decisions of rescurce allocation among competitive resource users. For
example, forest managers must be concerned nct only with the harvesting of
timber, but also with alternative uses, such as the preservation of wild-
life and wilderness areas, protection of streams, reforestaticn, and recre-~
ation. Raticnal economic decisions could more easily be made if the prices
of all the alternative uses were available. Although the value of timber
can be calculated because it eventually passes through the market system
where values and quantities are established, this i1s not the case for non-
market uses, such as hunting and fishing. There is pressure from interest
groups upon governmental agencies and public councils to provide protective
regulation of the nonmarket uses of our natural resources. The second rea-
son that valuation of our natural resources is needed is the fact that gov-
ernment expenditures for protection, maintenance, or enhancement must now

be justiflied to insure an efficient allocation of scarce pubtlic monies.

Although there has been some effort to protect the fisheries of the
Pacific Northwest, no firm guidelines have been developed by which the
benefits of protection can be evaluated. For exampie, the Oregon Forest
Practices Act of 1972 explicitly outlines protection of forests and streams
in Oregon in hopes that future problems can be avoided and indicates the
concern legislators have for protecting and regulating our streams. Section

24-446 states in part:



During and after harvesting operations, stream
beds and stream vegetation shall be maintained
in as near natural state as possible in order

to maintain water quality and aquatic habitat.
(Oregon, 1973, p. 36)

This protection includes a restriction of cable yarding of timber through
streams, a minimization of machine operations in streams, as well as pro-

viding a buffer strip along the streams.

In general, resource managers have found it difficult to manage re-
sources because of the lack of information about recreational uses of
naturzl resources. Specifically, biologists, hydrologists, and fishery
and resource managers have expressed a strong desire to work with econo-
mists in determining economic values for fish populations and other nat-
ural resources to be sacrificed for proposed dams or other environment al-
tering projects. It is only recently that the value cf lost recreational
resources has begun to be considered as a cost when calculating the social

costs and benefits of proposed projects that alter the natural habitat of
fish and wildlife.



CHAPTER 2
THEORY OF CONSUMERS SURPLUS AND TRAVEL COST METHOD OF
ESTIMATING NET ECONOMIC VALUES

Just as the concept of utilitarianism dominated the economic thought

of the early twentieth century, welfare economics has dominated rescurce

conomics the latter part of the century. This is due in part to the
expanded multiple use of natural resources on publdc land which has
forced the utilization of some natural resources to their iimit re-
sulting in the trade-cff of priority uses. It is this twmade-off pro-
cess which is the basis for much of the work done in resource economics.
Measuring the value of alternative uses of resources for cocmparative
purposes or tc measure net benefits has been difficult at best. One

method used extensively is the measurement of consumers surplus.

Consumers surplus is the area under the demand curve and above the
cost curve. The whole area under the demand curve is referred to as
gross benefits while the area under the demand curve, but above the
cost curve, is called the net benefits or consumers surplus. The cost
refers to goods and services foregone as a result of pulling resources
away from other economic uses. These costs then are opportunity costs.
Strict use of the cost benefit analysis requires the choasing of a
project that will maximize positive net benefits. Underlying this allo-

cation process, are the Pareto optimality conditions.

The Pareto optimality conditions are satisfied when the project
is choosen which results in no one being worse off as a result of the
implementaticn of the project, and at least some being better off, thus
resulting in increased total social welfare. The project is still con-
sidered feasible if the gainers can potentially compensate the losers.
If full compensation were possible, this procedure. would be a reason-

able basis for project selection.

It is the measuring of benefits applied to cost benefit analysis



4

which is founded in consumers surplus. Although there is widespread
acceptance of the general use of consumers surplus for measuring net
benefits for recreational resources (Dwyer, Kelly, and Bowes, 1977),
there is much less concensus cn how it should be measured or its

use in comparative measures.

The latter criticism stems from the fact that consumers surplus
measures net willingness to pay or sell, while the feasibility of
other projects are evaluated using marginal analysis. The selection
of projects using marginal analysis ,i.e., marginal cost equals marginal
revenue, are particularily prevalent in the private sector where the
market has been established for the goods or services produced.

It has been stated that mixing the two measurements, consumers surplus
vs, marginal analysis, can result in a misallocation of resources.
However, it has been argued that the demand curve for the latter
measurement is rerfectly elastic, thus the consumers surplus is ac-
counted for and the two measurements are equivalent. The argument
continues, and this study will not try to resolve the iszus bLut

merely pcint out the controversy involved in using consumers surplus

as a comparative measure of net nenefits.

Consumers surplus, as a measure of net benefits, is alsc subject
to the problems of authoritarianism, separability, schizcphenia, and

measurement variations.

Authoriterianism is the term used to describe the condition in which
the present users and decisicn makers allocate resources and distribute
costs and benefits across unborn generations. This results in future
generations inheriting the outcomes of decisions made now but having
no voice in the decision. The impossibility of resolving this issue
forces decision makers to either do nothing which will affect future
generations, or ignore the criticism. In defence of this arguement,
it should be pointed out that decision makers are sensitive to this
issue and are conscientiously trying to measure the effect on the
future generations in terms of pollution and other changes to the
environment. Clearly doing nothing at the risk of injury to future
generations is not a reasonable basis for project selection, thus

ignoring the criticism is the only course left.



Separability is more of a theoretical problem and deals with the
fact that one person can derive utility from the actions of another,
thus the two utility functions are interrelated and interdependent.
Demand theory requires that the consumer have a unique utility
function. Thus, conceptualization of this problem is difficult,

measurement is impossible, and this criticism too, is largely ignored.

The third criticism is called schizophrenia and refers to the
condition where the individual may change the utility preference
structure depending on the role one perceives himself to be playing.
The utility structure will change depending on whether he views
himself as a recipient or a provider of benefits. Thus, the individ-
ual may not have a unique utility function, but derives his utility
from a perceived role.

In spite of these problems, consumers surplus continues to be
useful from a theoretical standpoint; however, there is still con-
siderable controversy on the actual measurement of benefits. Most
researchers are aware of the two measures of consumers surplus:

compensation variation and equivalent variation.

Compensation variation is defined as the amcunt of value the
user would have to be compensated to forego the use of the resource
in its present use. Compensation variation is referred to as willing-
ness to sell. Equivalent variation, on the other hand, is the value
the user would be willing to pay to continue to have the resource stay
in its present use. Equivalent variation is referred to as wiiling-
ness to pay. There would be no problem were the two measures always
consistent; however, such is hardly ever the case. Hicks (1939)
suggested the difference could be accounted for as a result of the
income or wealth effect. Theoretically, the two measures should be the

same 1if there is no income effect as illustrated in Figure 1.
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Note that the equivalent variation is the distance between points

B and C or the distance Yo to Yl on the Y axis. The indifference
curves, u,, are vertically parallel such that at any income level

m., the same quantity of X will be purchased, i.e. a zero income
effect on the quanity of X purchased. Compensation variation is
measured on the Y axis between Yzand Y3, or where uland uz cut the

Y axis. Note that when there is no income effect (vertically
parallel indifference curves), the equivalent variation measure,

Yo to ?l’ is equal to the compensation variation measure, Y2 to Y3.
Should the income effect be greater or less than zero, the two
measures are no longer equal. One is particularly vulnerable to

this difference when using direct questionnaire techniques (which

are discussed later). Often the responses to the willingness to sell
and the willingness to pay questions are not even close. One
criticism of the compensated variation measure is the fact that it

is not bounded an the upper limit by the respondent's income, and as
a result some responses can be unreasonably high. At the extreme,
the respondent's willingness to pay is bounded by his income (Krutilla
and Fisher, 1975). Faced with the dilemma of choosing which measure
is likely to be correct, the researcher must rely on the hope that
the differences between the two measures are relatively small or

that one measure is more appropriate given the situation. In project
feasibility studies, it is usually assumed that the compensation
variation measure is inappropriate or that the magnitude of the dif-

ferences are small. Most literature is silent on the use of the

compensation variation but supports the equivalent variation measure.



For normal goods, the willingness to sell measure is greater
than the willingness to pay measure, i.e., the compensating variation
is greater than the equivalent variation. As a result, egquivalent

variation becomes the minimum measure.

Consumers surplus as a proxy of net benefits, has been criticised
earlier in its use as a comparative measure; however, deciding on some
amount less than the entire consumers surplus seems arbitrary. It
has been suggested that a reasonable amount would be the maximum
revenue which a single owner could obtain were the rescurce under
his control. The suggestion for measuring the maximum revenue that
would accrueto a single owner seemd to have some appeal because all the
consumers surplus could not be captured, except by a perfectly dis-
criminating monopolist. The single cwner measurement would be the
best measure the public would have for obtaining a measure of the
benefits that could actuzally be captured. Brown, Singh, and Castle

used the single owner-maximum revenue measure:

"Net economic value" will be our best estimate of the monetary
value of the sport fishery resource which might exist if the
resource were owned by a single individual, and a market ex~-
isted for the oppcrtunity to fish for salmon and steelhead.
This net economic value would approximate the value of the
resource to a single owner who could charge sport anglers for
his permission to fish for salmon and steelhead. (Brown, Singh,
and Castle, 1964, p. 28).

In support, Crutchfield (1962) suggests that a point should be
picked which would "maximize net yield from leasing or selling rights
to fish", (Crutchfield, 1962). Again it should be noted that picking
a point on the demand curve is subjective and depends on the pre-
liminary assumptions made concerning the measurement of net economic

values.



ALTERNATIVE MEASURES TO CONSUMERS SURPLUS

An alternative method of evaluating net benefits is to compare
benefits foregone or the benefits gained by the consumer as a result
of the economic impact the project has on the area it serves. Using
an input output framework yields not only the total economic impact,
but also gives the distributional impacts of the costs and benefits
of the project. This approach has been pursued as part of a con-
current study, using the basic data of this study which were made
available to Professor Petry of Washington State University (Petry,
1980).

SUMMARY OF THE REASONS FOR USING CONSUMERS
SURPLUS TO MEASURE NET BENEFITS

Dwyer, Kelly, and Bowes (1977) recommend the consumers surplus
measurement as the appropriate measure of benefits received by those
who gain from the recreational facility. Following Dwyer, et.al.,
it was decided to measure the entire willingness to pay measure
based on equivalent variation for the following reasons. Equivalent
variation generally refers to projects presently in use, it is
bounded by the individual's income, as opposed to the willingness to
sell criteria, and, given the fact that salmon and steelhead fishing
is considered a normal good, the equivalent variation measure is the
more conservative measurement. Measuring the entire consumers surplus
area is as prudent as picking a point on the demand curve less than
the whole area even though Clawson (1959) and Crutchfield (1962) did
lay some groundwork for choosing the single owner-maximum revenue
amount. Further, the entire area under the demand curve can be con-
sidered a maximum willingness to pay without precluding the possibility

of making downward adjustments.

TRAVEL COST METHOD OF ESTIMATING NET ECONOMIC VALUE

The most popular approaches to measuring the consumers surplus

fall into two categories, the direct and indirect methods.



The direct method consists of a set of questions which directly
ascertains from the participant, his willingness to pay to retain

the resource in its present use. The latter method (indirect) tries

to establish the willingness to pay measure by first estimating the
respondents'demand for the resource. The indirect measure becomes a
minimum measure, reasoning that if the respondent actually purchased
some gquantity of the resource, the anticipated satisfaction derived
from this use of the resource was worth at least the amount of the
expenditure required to participate. It is an anticipated satisfaction,
since upon reflection, the experience may not have been worth the

expenditure.

The direct method of ascertaining value is based upon two key
assumptions: (1) that the consumer can assign an ~ccurate value to
the resource use, or in this case, the recreational experience, and
(2) that this valuation can be elicited from the respondent by
means of a properly constructed questionnaire. The major criticisms
of the direct method center on the fact that the situation is
hypothetical in nature and therefore subject to gross measurement
error (Bishop and Heberlien, 1979). The assigning of a dollar
value to the recreational experience by the respondent is one of the
most difficult tasks faced by the surveyor. Other problems include
understanding the question, interviewer bias, and gaming stategy.

A good discussion of the direct questionnaire technique and its
limitations is contained in Dwyer et.al.(1977). There is renewed
interest in the direct method because of the sophisicated questioning
and bidding techniques that have recently been developed (Dwyer,
Kelly, and Bowes, 1977).

Some have suggested that the indirect method is more appropriate
for measuring recreational value because it does not rely on the
fact that the recreationist must assign value to the recreational
experience. The accounting and formulation of recreational expenditures
has been the subject of much interest for the past twenty years.
Methods have ranged from accounting for recreation as part of the
GNP of the country to the travel cost and household production function

methods of estimating value.
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The household production function method approaches the
problem by considering the households as producers and that the
househcld maximizes its utility subject to production function

relationships and the household's available time and income.

The dominant method which has emerged over the past few
years, is the travel cost method of estimating value. The travel
cost methed was first suggested by Harold Hotelling (1949).

In a letter to the forest service, he suggested drawing concentric
circles or zones around the recreational site. The increasing
travel cost incurred by the recreationists from different zones
could be used as a proxy for price, while the number of trips
would be the quantity variable. It was reasoned that various
increasing travel costs incurred by the participants would act

the same as increasing the entrance fee at the site. It was
expected that there would te a negative relationship between
increasing travel costs and the number of trips taken by the
recreationists, thus giving a quantity demand relationship for the
site. The net economic value or willingness to pay, could then
be calculated by taking the definite integral of the area under

the curve and above the cost of participating.

Marion Clawson (1959) was the first to empirically estimate
benefits using a travel-cost framework. Clawson's study, Methods

For Measuring The Demand For and Value Of Qutdoor Recreation, has been

recognized for many years as the foundation for estimating outdoor
recreational benefits. The simple travel cost model used by Clawson
has since been improved extensively, mostly as a result of the limit-
ations of the original simple travel cost procedure.

The simple travel cost is limited by four basic assumptions:
(1) every distance zone must have homogenious preference functions
for the recreational activity, (2) the marginal preference for travel
in all zones equals zero, (3) time and other non-monetary constraints
are not a factor, and (4) the price and availability of substitutes

are equal for all zones.
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The first limitation, homogeneous preference functions for
the recreatijonal astivity for all zones, for example, assumes that
individuals from the far zones have the same preference for
salmon fishing as do individuals who live on the coast, that is, this
assumpticn maintains that recreationists in Lake County, Oregon
would have the same preference structure for salmon fishing as would
persons living in a cocastal county, such as Tillamook. In actual
fact, it is unlikely that alil zones would have the same preference
structure for salmon fishing. It is possible that some persons
choose to spend their retirement in coastal communities to take
advantage of the salmon fishing. It is unlikely that fishing
would be the only reason for making the move, but if it were, it is
important to know what effect it would have on the estimates of
value for the fishery. Even though the limitation of homogereous
preference functions for fishing cannot conveniently be relaxed,
it would be helpful to know the direction of the bias. To find
the directior of the bias, it is important to consider how the demand
function would be constructed. The scatter of points in Figure 2
represent observations from.zones for the travel cost model. Zones
close to the site have low travel costs and high participation rates,
while zones further away have higher travel costs and lower part-

icipation rates as shown in Figure 2.

FIGURE 2
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Dl represents the estimated demand curve for anglers near the site.

(A linear model is used for iilustrative purposes.) D2 represents
the estimated demand for anglers further away from the site. In
order to determine the direction of the bias, note that D3 would
be estimated from all the observations when assuming a homogenious
preference function for all zones. Note that the travel cost
estimate, D3, is more elastic than either Dl or D2' The calculated
consumers surplus using D, is less than the sum of the consumers

3
surplus computed from the other two demand curves. Thus, the
assumption of a homogenious preference function for fishing will
tend to underestimate the consumers surplus. Therefore, although
this limitation is not resolved, the effect of the bias will result

in a conservative estimate of the consumers surplus.

The travel cost model is also restricted by the assumption that
respondents will react only to ocut-of-pocket expenses such as travel
and destination costs, ignoring non-monetary costs, such as travel
time. Knetsch (1963) pointed ocut that participants from further
distance zones incur not cnly increased travel costs, but increased
travel time as well. Knetsch demonstrates that if travel time is
ignored, the value of the site will usually be underestimated.

There has been some attempt to measure time simply by including

it as a variable in the travel cost equation, or by specifying

time in terms of dollars by multiplying the round trip travel

time by a percentage of the wage rate. A problem arises from the
selection of an appropriate percentage of the wage rate: Dwyer,
Kelly, and Bowes (1977) suggest one—-half to one-third the wage rate;

however, these percentages are still arbitrary.

Simply including time as a variable in the regressicn
has been unsuccessful because of the high degree of correlaticn
between travel cost and travel time for aggregated data. Both
travel cost and travel time are functions of distance, resulting in

nearly perfect multicollinearity.
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An attempt to separate the monetary costs from the non monetary
costs was made by Brown and Nawas (1973). They reported that the
standard errcors for the coefficients of the distance travelled and
travel cost were reduced by using individual o servations. However,
some recent research indicates some problems associated with the
individual observation approach, including bias from measurement

error, (Brown, Sorhus, Chou-Yang, and Richards, 1980).1;

Thus, researchers are confronted by the dilemma of multicollin-
earity on the one hand, and specification bias on the other hand,
should it be decided to drop omne or the other of the variables.
Cesario and Knetsch (1970) suggested combining travel cost and travel
time into a single variable. A disadvantage to this proceedure is
the fact that the researcher must assign one or more specific trade-

offs between monetary cost and travel time.

None of the above treatments of the money-time trade-off seemed
adequate. Given the importance of including time in the model, it
was necessary to cbtain a different formuktion for the time variable.
Oscar Burt 12 suggested expressing travel time in monetary terms by
multiplying the round trip travel time by the respondent's hourly
income, thus creating an opportunity cost of time variable. This
new variable was included in the regression equation as an opportunity
cost of travel time. The multiplication of the respondent's wage
rate by the travel time reduced the correlation between opportunity
cost of travel time and travel cost to reasonable levels, thus
increasing the efficiency of both explanatory variables and at the
same time reducing specification bias. ( A more detailed specification

of the opportunity cost of time variable is discussed later).

1/Brown, W.G., Sorhus, C.N., Chou-Yang, B., and Richards, J.A.,

A Note Of Caution On The Individual Observations For Estimating
Outdoor Recreational Demand Functions, Dept. of Agricultural and
Resource Economics, Oregon State University, unpwb lished. (June 1S$80).
2/90scar Burt suggested this formulation of the time-monev trade-off
at the annual WAEA/AAEA meetings in Pullman, WA., 1979.
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A further limitation of the simple travel cost method of
estimating net economic value, is its failure to consider substitutes.
When cloosing a site the angler has the opportunity to consider, not
only travel cost and travel time, but also alternative sites and
activities. For example, the angler may have at his disposal a choice
of three sites and three different fishing activities. The simple
travel cost method does not account for these alternatives. It is
possible, subject to certain constraints, to improve the specification
of the travel cost model to include substitute activities. If cne
assumes that the angler has decided to go fishing as opposed to some
other form of recreation, he is left to decide where he will fish and
for which species. To find out if the fisheries are substitutes,
complements, or independent, one need only take the partial of cne
activity with respect to the other. This hypothesis is not tested
in this study but the opportunity to test this hypothesis should be

pursued in subsequent research.

The travel cost method has been criticized as being an empirical
procedure . (Edwards, Gibbs, Guedry, and Stovener, 1976) relying on
the tendency for large groups to have uniform behavior such that
the aggregation of the responses of a large number of people results
in an average, not as a result of a sound theoretical framework.
Dwyer, Kelly, and Bowes (1977) on the other hand argue that the major
appeal of the travel cost method, is its clear theoretical base. Faced
with resolving this dilemma, one is forced to appeal to the strong
statistical base of the travel cost method, its predictive powers, and

its value for application to empirical problems.

The establishment of a statisical base for the travel cost method
results from insightful observations by E.J. Working in his paper

"What Do Statistical 'Demand Curves' Show?' (Working). In explaining

the identification problem, Working observed that when supply variables
are constant and a demand variable fluctuates over time, the locus of

equilibrium prices and quantities will map out a supply curve.
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FIGURE 3
Price
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Thus as inccme is increased, the demand curve shifts from Dl to
D2 and so on. Equilibrium prices and quantities trace out the supply

curve S.

This same idea applies fcr identifiecation of the statistical demand
function. Thus, if the demand remains constant, and if supply
fluctuates from year to year, then the locus of equilibrium prices

and quanitities trace out the statistical demand curve.

This classic contribution by Working, with minor adaptations,
proves to be very useful in providing a statistical basis for the
travel cost method of estimating value. WNote that travel cost is
considered a supply wvariable repesenting the cost of supplying the
participant with recreation. If the demand for recreation is constant
across various distance zones, then the variation in travel costs
with participation rates for the various distance zones will indeed

trace out the statistical demand curve.
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The travel cost variable is the cost participants must pay
to provide themselves with Qi recreation. ' Thus, as travel cost (TCi)
is varied from TCl to TC4, the corresponding equilibrium quantities
Ql to Q4 give the coordinates for the statistical demand curve D

1
Although the travel cost method is inappropriate for estimating
the value when the recreationist visits more than one site, or where
there are nco travel costs incurred, it is useful in estimating value
for most recreational sites and has some appealing qualities such as
the fact that it is based upon observable behavior by recreationists,
the predicted estimates can be compared with actual observations, and
the total willingness to pay can be calculated for existing or proposed

sites.

HYPOTHESE S

(1) It is hypothesized that there is a negative relationship
between monetary outlays, in terms of travel costs, and the number
of angling trips taken to a recreational site.

(2) It is also hypothesized that a positive relationship exists
between number of trips taken , income, and dollar amounts of

fishing equipment owned by the respondent.

(3) It is further hypothesized that the relationship between
travel time and the number of trips taken by the recreationist is
negative. Also the correlation between travel cost and travel time
can be reduced by expressing travel time as an opportunity cost of

time, following a suggestion by Oscar Burt.*

*0Oscar Burt suggested this formulation of the time-money trade-off
at the annual WAEA/AAEA meetings in Pullman, WA., 1979.
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ALGEBRAIC. FORMULATIONS

In expressing the travel cost equation in algebraic terms, three
formulations were considered: the linear, the semi log, and the double

log forms.

The data were plotted in order to give some idea of the appreopriate
form. The double log formulation was rejected because it is unbounded
above and as a result the consumers surplus measurement would be
unbounded. It was decided not to arbitrarily set an upper limit

but to use a bounded formulation.

Both the linear form and the semi log form are bounded above and
therefore were used for each fishery. However, only the first fishery,
ocean salmon, reports both the linear and the semi log formulations.
The semi log formulation fit the data much better than did its linear
counterpart, and in every case the semi log model was used. It should
be noted that the estimates of consumers surplus were sensitive to the
algebraic form used, and that the formulation chosen . was a result

of statistical significance and theoretical consistency.
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CHAPTER 3

SURVEY DESIGN AND QUESTIONNAIRES EMPLOYED

Before presenting the numerical results and economic implications of
this study, some factors considered in constructing the questionnaire
should first be outlined. However, there were some differences between
the Oregon and Washington surveys. Since it was originally proposed to
only survey the Oregon sport anglers, the survey of Oregon anglers was de-
signed first and was underway before the need for similar data from the

Washington sport salmon anglers became known.

Sampling Procedure Used for Cregon Sport Anglers

An important consideration 1n the selection of the sample of Oregon
anglers was the desire to reduce errors resulting from memory bias. Con-
sequently, it was decided to mail questionnaires tc the anglers at the end
of each quarter during 1977. Also, to further minimize recall error, de-
tailed information was requested for only the last three (and therefore
the most recent) trips of the quarter. (We realize, of course, that
memory bias is still a serious problem in spite of using quarters for the
time frame. A study reported by Hiett and Worral {p.22] concluded that
the recall period for reporting of fishing trips should not. be longer than
60 days. They also reported that fishermen tended to overestimate by a
considerable degree the effort [hours of fishing] for fishing trips and

the total catch for fishing trips.)

The sample size was determined by first drawing approximately three
percent of the total number of Oregon angling licenses purchased during
1977. Then, to avoid under-representing the more distant and sparsely popu-
lated regions of Eastern Oregon, names were drawn at a 33 percent rate from
Multnomah, Clackamas, Washington, Marion, Lane, Linn, Benton, Polk, and
Yamhill Counties. Names were drawn at a 50 percent rate from Douglas,
Josephine, and Jackson Counties. In the remaining areas, all names were
used, as explained in mecre detail in Appendix II. The sample was strati-
fied in this way so as to increase the dispersion of travel costs incurred

by the sport anglers in our sample. A wide range of observed travel costs
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is important since travel cost is commonly used as a proxy for price in
the travel cost method, pioneered by Clawson, 1959. 1If, for example, a
non-stratified sample is drawn that results in very little variation in
travel costs (and participation rates), then the explanatory power of the
explanatory variable, travel cost, is greatly reduced. That is, if the
ﬁarticipation rate is regressed on travel cost, the variance of the travel
cost coefficient will be greatly increased if there is little variation

in travel cost.

The above procedure resulted in a sample of 9,000 anglers drawn from
the toctal number of Oregon angling licenses purchased during 1977. This
sample was about 1.5 percent of the total licenses, including all in-state
and out-of-state licenses of all categories, as listed in Question # 5 of
the questionnaire in Appendix y . The sample was believed to be suffi-
ciently large, based upon earlier experience with similar studies, e.g.,

Brown, Singh, and Castle, 1964.
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Questionnaire emplcyved for Oregon anglers

The questionnaire was composed of three major parts. The first part
was designed to obtain demographic information concerning Oregon anglers’
age, househcld size, employment, and income information. These questions
were asked in order to identify some of the major characteristics of Cregon

anglers.

The second major part of the questionnaire concerned the variable

trip expenditures. The respondent was asked to complete expenditure data
about the last three fishing trips. To help remind the respondent of some
typical expenses and to put the informaticn into a workable framework, a
checklist of typical items was included for each of the last three trips.
Location, catch information, trip duration, and mode of travel were also
included in this section of the questionnaire and will be used to establish
areas of greatest fishing activity and magnitude of fishing effort, as well

as trip expenses.

The third area, and perhaps the most difficult to complete, pertained
to durable equipment. Respondents were asked the purchase price, year
purchased, and the state where their fishing equipment was purchased. (The

questionnéire is reproduced in AppendixV .)

Distribution of mailings during the year

The questionnaires were mailed at the end of.each of the 1977 quarters.
For the period January 1 through March 31, 1,200 questionnaires were sent;
2,700 were sent out covering April 1 through Junme 30; 3,600 questionnaires
for the period July 1 through September 30; and 1,500 for the period
October 1 through December 31. It was thought that better data could be
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cbtained by concentrating the bulk of the sample in the most active fishing

quarters, spring and summer.

At the end of each quarter, an introductory letter, map, question-
naire, and post-paid return envelope (shown in Appendix V ) were sent to
prospective respondents. As the questionnaires were returned, they were
‘deleted from the master list of names. Approximately three weeks later,
or when the number of returned questionnaires began to decline, a first
reminder was sent to those who did not respond to the first mailing. En-~
closed with the reminder letter was another questionnaire and a return
envelope. As these questionnaires were returned, they too, were deletéd
from the master list. The respondents who did not respond to the second
mailing were telephoned and asked to complete and return the questionnaire.
Addresses were checked, and another questionnaire was mailed. This consti-
tuted the third mailing or second reminder. This telephoning procedure
enhanced the return rate by an average of 12.9 percent for all quarters.
The telephoning was time-consuming and expensive, but it gave the respon-
dent a chance to ask a few questions and relieved the impersonal aspect of
the survey. This same procedure was used for all quarters. Return rates-
are shown in Tsble 1.

Takle 1. Oregon Survey Results

First Second Third - Fourth
Response ' -~ Quarter Quarter Quarter Quarter Total
Total Mailed 1,200 2,700 3,600 1,500 9,000
Total Delivered 1,152 2,557 3,365 1,387 8,461
First Mailing 342 552 778 345 2,017
Return (29.7%) (21.6%) (23.1%) (24.9%) (24.0%)
Second Mailing 279 462 581 273 1,595
Return (24.2%) (18.1%) (17.3%) (19.7%) (18.9%)
Third Mailing 168 323 461 140 1,092
Return (14.5%) (12.6%) (13.7%) (10.1%) (12.9%)
Total Question-~ 789 1,337 1,820 758 4,704
naires Returned (68.5%) (52.3%) (54.1%) . (54.7%) (55.6%)

Note: 9,060 names were originally drawn; however, 60 names were duplicates,
leaving 9,000 usable names.
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A total of 539 questionnaires were undeliverable by the Postal Ser-
vice, leaving 8,461 questicnnaires assumed to have been delivered to the
intended respondent. The total return for all four quarters of the Cregon

survey was 4,704 questionnaires (55.6 percent).

In addition to all non-respondents being reminded by telephone to
complete and return the questionnaires, all respondents were telephoned
.whose questionnaire was incomplete or suspected to be erroneous in some
respect. The complexity and detail of the questionnaire made it difficult
for most respondents to accurately complete all phases. This made it
necessary to contact as many respondents as could be reached by telephone
to complete this information. While again this procedure was costly and
time-consuming, the results were greatly enhanced and it was believed to
be worth the expenditure. It is important to note that only 29.3 percent
of the respondents returned the questionnaire complete in every respect,

- Telephoning for correction or completion raised the total completed ques-
tionnaires from 29,3 percent to 29.3 + 53.7 = 83.0 percent of all ques-
tionnaires returned. The results of the correction procedure are summar-

ized in Table 2.

Table 2. Oregon Sport Angler Questionnaire Correctiomns

First Second Third Fourth

Response Quarter Quarter Quarter Quarter Total

Total Requiring 579 1,013 1,303 551 3,446
Correction a.en?  Ghand  Glend  gmd 3

Number Contacted 386 €88 905 344 2,323
and Corrected  (66.70%  (67.90%  (e9.5002  (62.40)% (67.40)%/
Number Not 193 325 398 207 1,123 b/
Corrected _ (32.67%)~
Coded as Received 156 189 225 136 706 b/
(20.57%)~
Not Coded (unusable) 37 136 173 71 417 b/
(12.1%)~=

Usable Question- 697 1,255 1,632 706 4,290
naires . :

a . . ,

a/ Percentages calculated on the basis of total number of questionnaires
returned.

b/ . . -

—' Percentages calculated on the basis of questionnaires requiring cor-
rection.
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Degree of questionnaire completion by Oregon anglers

The degree of completion of the questionnaires was categorized by
using completion codes, ranging from one through nine. The respondents'
questionnaires were classified by the completeness code, and the number

of respondents in each category is presented in Table 3.

Table 2. Degree of Completeness of Questionnaires Returned and Ques-
tionnaires Completed and/or Corrected by Telephone Versus Incomplete
Questionnaires

Percent of

Degree of Respondents
Code Completeness of Number of in each
Number Questionnaire ' ' Respondents = code
1 Complete and correct as returned . 1,261 29.4
Completed and/or corrected by telephone 2,300 53.6
3 Completed and/or corrected by telephone, 23 0.5
except for income refused
4 Complete except for hours worked/weekéj 13 0.3
5 Complete except for incomeé/ 68 1.6
6 " Complete except for all fishing allocationéj 50 1.2
7 Complete except for S-S fishing allocationél 50 1.2
8 Complete except for no allocation of any 113 2,6
kinds/
9 Complete except for equipment, page &5/ 412 9.6
TOTAL 4,290 100.0
a/

These respondents could not be reached by telephone.

The completeness code was cross-tabulated with the age of the respon-
dent to see if there was any relationship between questionnaire complete-
ness and age. The results are shown in Table 4. Only the first two com~-
pleteness codes were used since these represented all of the complete ques-
tionnaires and over 83 percent of the total response. The younger respon-
dents seemed to return the questionnaire complete more often than the older
respondents but were not as available to have the questionnaire completed or
corrected by telephone. For example, the number of questionnaires in age

group 21-29 that were corrected was 352, only slightly higher than the 333
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questionnaires that were corrected in the age group 60-69, but the per-
cent of the questionnaires that were corrected for the older groups was

63 percent versus only 43 percent of the 21-29 age group.

Table 4. Respondents Classifjied by Completeness Code and Age Group

Under 21~ 30- 40- 50- 60—~ 70~
" Code 21 29 39 49 59 69 over  Total
(l) Complete as (No.) 184 324 259 179 149 82 66 1,261

Returned C*(%) 39.8 42,2 22.5 27.9 22.0 15.6 16.5 -—
R* (%) 4.6 27,1 20.5 14.2 11.8 6.5 5.3 100.0

(2) Corrected (No.) 224 352 378 353 407 333 253 2,300
by phone C*(7) 48,5 43,5 49.1 54.8 60.5 63.3 63.2 —
R* (%) 9.7 15.3 16.4 15.4 17.7 14,5 11.0 100.0

Final Correct (No.) 408 693 636 531 555 415 319 3,561
and complete C*(7) 886.3 85.7 82.3 82.7 82.5 78.9 79.7 —-—
R* (%) 11.5 19.5 17.9 14.9 15.6 11.6 9.0 100.0

*
C = Column; R = Row.

The completeness code was also classified by the income group of the
respondent to see if there was any relationship between questionnaire com-
pletion and income group. Only the complete and correct questionnaires,
codes 1 and 2 were used for this analysis, also. Income did not seem to be
an important factor, either for sending in a completed questionnaire or for

having the questionnaire corrected by telephone.
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Table 5. Number and Percent of Respondents with Correct and Complete
Questionnaires by iIncome Categories

(1) Complete as (2) Complete After

Returned Telephoning Percent

Income Number of Number of Total Complete

Category Respondents Percent Respondents Percent Number of Total
Under 2,000 58 28.3 119 58.0 177 86.3
3,000-4,999 68 23,6 164 56.9 232 80.5
5,000-7,999 100 24,2 241 58.4 341 82.6
§,000-11,999 183 31.3 314 53.8 497 85.1
12,000-14,999 167 29.9 312 55.8 479 85.7
15,000-17,999 215 33.5 346 54.0 561 87.5
18,000~-24,999 257 29.7 472 54.5 729 84,2
25,000-34,999 140 34.3 212 52,0 352 86.3
35,000-49,999 39 29.5 76 57.6 115 87.1
50,000-100,000 27 32.9 41 50.0 68 82.9
over 100,000 7 50.0 3. 21.4 .10 71.4

Sampling Procedure Used for Washington Salmon Sport Anglers

As mentioned earlier, the survey of Oregon salmon and steelhead anglers
was already underway in 1977 before it was learned that similar expendi-
ture data were also needed from Washington salmon anglers. Fortunately,
however, based upon catch data -(Hoines, Ward, and Nye, 1977), p. 26),
about 83 percent of the salmon sport fishing activity appears to
take place during the four-month period, June, July, August, and September.
Consequently, there was time to draw a sample of Washington salmon sport

anglers and to mail them questionnaires regarding their summer fishing acti-

vities.

Questionnaires were mailed to a sample of 5,000 Washington salmon
punchcard holders, drawn from those anglers who received a punchcard during
1976. The sample represented approximately a 1.1 percent sampling rate.

The State of Washington was divided into five geographical areas (shown in
Appendix III) with a stratified sample from each area to provide more precise

estimates of the variables of interest.
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The first step in stratifying the sample was to obtain from the Wash-
ington Department of Fisheries a three percent sample of the salmon punch-
cards issued in 1976. Then, Area #4 (Appendix III), which consisted of
Pierce and King counties, was re-sampled at a 25 percent rate while areas
three and five were re-sampled at a 33 percent level. This procedure was
used to ensure that the high population areas were not over-represented to
the exclusion of the less populated areas, as explained earlier for the
Oregon sample. All the names were used in the remaining areas as shown in

Table 6 (a list of all counties in each area is given in Appendix III).

Table 6. Stratification of the Sample Used to Draw Names of Washington
. Anglers

Number of Percent Estimated No, of
Punchcards Punch- Questionnaires
Area 1976 Cards Sent
1 23,525 5.4 630
2 27,825 6.4 724
3 101,245 23.2 806*
4 201,469 46,1 1,201%*
5 83,138 19.0 690% - -
437,202 100.1 4,051
OQut-of-state " 949
TOTAL 5,000
* k%
33 percent rate 25 percent rate

‘Questionnaire emploved for Washington anglers

The questionnaire was similar, but not identical to the questionnaire
mailed to. Oregon angilers, and is shown in Appendix v , along with cover
letters. The questionnaire was composed of three major parts. The first
part was designed to obtain demographic information concerning Washington

anglers' age, household size, employment, and income information.

The second major area of the questionnaire was designed to obtain
expenditure information for the last three fishing trips. A checklist

of typical trip expenses was listed to help the respondent in completing
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the section of the questionnaire as well as putting the information into
a workable framework. The third part of the questionnaire consisted of

a list of typical durable equipment expenditures. The anglers were asked
the purchase price, year purchased, and the state where their fishing .

equipment was purchased.

Degree of questionnaire completion by Washington anglers

Questionnaires were mailed at the end of September, covering the per-
iod June 1 through September 30, 1577. An introductory letter, map, ques=-
tionnaire, and post-paid return envelope were sent to the prospective re-
spondents. The questionnaires were returned to Washington State University
to avoid confusion for the respondent, rather than asking him to send the
questionnaire directly to Oregon State University. The questionnaires were
then forwarded to Oregon State University from Pullman for analysis. Those
respondents who did not return their questionnaire from the first mailing
were then sent a first reminder, along with another questionnaire. Finally,
the respondent was telephoned if he did not return the second questionnaire.
The telephoning procedure was also used in Oregon; however, due to limited
time, the Washington telephoning was not as extensive as it was in Oregon.
The third mailing {(following the telephone reminder) increased the response

rate 9.96 percent. The return rates are presented below:

Summary of Washington survey results:

Total mailing 5,000
Undeliverable 256
Duplicates 5
Deceased 10 )
In a coma 1 272
4,728
First mailing 1,202
Second mailing 704

Telephone reminder Response rate: 2,100 + 4,728 = 44,4
(Third wailing) 194 percent
TOTAL RETURN 2,100
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In addition to all non-respondents being reminded by telephone to com-
plete and return the questionnaire, respondents whose questionnaire was in-
complete (or suspected to be erroneous in some respect) were also tele-
phoned. The complexity and detail of the questionnaire made it difficult
for most respondents to accurately complete all phases. This made it

necessary tc contact as many respondents as could be reached by telephone

to complete this information. The results of this correction procedure are

.

summarized in Table 7,

Table 7. Washington Survey Corrections

Number Percentage
Total Questionnaires Returned 2,100
Total Usable - 1,948 92,88/
Total Sent in Correct 645 30.72/
Total Needing Correction 1,455 69.35/
Total Contacted by Telerhone 334 23.09/
Total Not Contacted but Used 969 66.6%/
TOTAL UNUSABLE 152 ' 10.42/

a/ Percentage based on total return of 2,100 questionnaires.

b/ Percentage based on total questionnaires needing correction.

The number of respondents telephoned for correction was limited because of

a monev constraint, and as a result the correction procedure was not as

extensive in Washington as it was in Oregon. There were 2,100 questionnaires
returned of which 645 were complete as sent in, leaving 1,455 that needed
correction. Of the 1,455 that needed correction, 334 were telephoned, but

14 of these refused to disclose their income. However, 969 respondents could

not be reached by telephone within the limit available, but their
questionnaires were coded and used "as is'". Most of these 969 incomplete

questionnaires that were coded were incomplete in only one respect (such as

for the allocation of equipment between fishing or non-fishing, or lacked

a complete listing of equipment) as shown in Table 8. There were also 152

respondents who could not be reached by telephone who had questionnaires
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judged too incomplete to use, and these questionnaires were not coded for

punching onto IBM cards.

Table 8. Degree of Compieteness of Questionnaires Returned and Completed
and/or Corrected by Telephcne Versus Incomplete Questionnaires for
Washington

Percent of

Number of Respondents
Completion Codsa - 'Respondents in Each Code
{1) Complete and correct as returned 645 33.1
(2) Completed and/or corrected by telephone 320 16.4
(3) Completed and/or corrected by telephone :} 334
except income refused 14 o7
(4) Complete except for hours worked/weekéj 0 0
{(5) Complete except for incomeéj 52 2.7
(6) Complete except for all fishing allocationéj 63 3.2
(7) Complete except for S-S fishing allocationéf 58 3.0
(8) Complete except for no allocation of any
kinda/ 185 9.5
{(9) Complete except for equipment, page 43/ 611 © 3l.4
TOTAL 1,948 100.0

a/

— These respondents could not be reached by telephone.

The telephone correction procedure raised thé number of questionnaires
complete in every regard from 645 to 965, an increase in percentage from
645 + 4,728 = 13.6 percent to 965 % 4,728 = 20.4 percent. The degree of
completion of all questionnaires was categorized by using completion codes
ranging from one through nine. The respondent's questionnaires were classi-
fied by the completeness code, and the number of respondents in each cate-

gory are presented in Table 8.

The completeness codes were cross—tabulated with the age of the respon-
dent to see if there was any relationship between questionnaire completeness
and age. Only completeness codes 1, 2, 8, and 9 were used since these codes
representéd over 90 percent of the usable response. The results are presented

in Table 9. Respondents in the 30-39 age group tended to complete their
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questionnaire more often than the other age groups and were also able to
have their questionnaire completed by telephone more often than any of

the other age groups.

Table 9. Respondents Classified by Completeness Code and Age Group

Under 21- 30~ 40—~ 50- 60—~ 70-
Code 21 29 39 49 59 . 69 over
(1) Complete as (No.) 82 120 161 96 102 70 14
Returned (%) 12.7 18.6 25.0 14.9 15.8 10.9 2.2
(2) Corrected by (No.) 55 42 66 54 59 38 6
by Phone (%) 17.2 13.1 20.6 16.9 18.4 11.9 1.9
(8) Complete ex- (No.) 10 15 38 37 46 36 3
cept for no (%) 5.4 8.1 20.5 20.0 24.9 19.5 1.6
allocation '
(9) Complete ex~ (No.) 63 76 . 113 102 128 94 35
cept for (%) 10.3 12.4 18.5 16.7 20.9 15.5 5.7
equipment '

The completeness codes were also classified by the income group of the
respondent to see if there was any relationship between questionnaire com-
pleteness and income group. Only completeness codes 1 and 2 were used for

this analysis, and the results are presented in Table 10¢. Income did not

Table 10. Number and Percent of Respondents with Correct and Complete
Questionnaires by Income Categories

(1) Complete as Returned (2) Complete After Phoning

Income Number of Number of Total Total
Category Respondents Percent Respondents Percent Number Percent
Under 3,000 10 30.3 6 18.2 16 48,5

3,000-4,999 13 28.9 8 17.8 21 46.7
5,000-7,999 35 31.8 14 12.7 49 44,5
8,000-11,999 62 31.0 37 18.5 99 49.5

12,000-14,999 72 34.0 39 18.4 111 52.4

15,000-17,999 92 36.3 35 14.1 127 50.4

18,000-24,999 187 37.2 93 18.5 280 55.7

25,000~-34,999 113 35.6 56 17.7 169 ~ 53.3

35,000-49,999 43 36.8 20 17.1 63 53.9

50,000-100,000 15 28.8 10 19.2 25 48.0

over 100,000 3 18.8 2 12.5 5 31.3
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seem to be an important factor either for sending in a completed question-

naire or for having the questionnaire corrected by telephone.
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CHAPTER 4

ESTIMATED NET ECONOMIC BENEFITS OF THE OREGON SALMON AND
STEELHEAD SPORT FISHERY

As explained in chapter 2, the net economic values for the
anadromous salmonid sport fisheries were calculated using the
travel cost method. This chapter containg an =xplanation of the
differentiation of the anadromous salmonid fisheries, an explanation
of the variables used in the regression equations, and the estimates

of the consumer surplus for each of the fisheries.

Differentiation of Tvoes of Fishing for
The Oregon Anadromous Salmonid Fishery

One disadvantage of the questionnaire used in the 1962 survey of Oregon
anglers (Brown, Singh, and Castle, 1964, pp. 44-47) was that the location
where the fishing took place was nct requested. Consequently, it was not
possible to estimate values separately for ocean salmon fishing versus river
salmon fishing. As a result, all salmon and steelhead fishing was lumped
together, undoubtedly a gross oversimplification. However, the question-
naire used for the 1977 survey requested the name of the river, stream, lake,
or ocean where the fishing took place, as well as the county where the port,

river, lake, or stream was located, as shown in the questionnaire, Appendix v.

Given the information on location of fishing effort, travel cost-based
demand functions were estimated separately for ocean salmon fishing, river
salmon fishing, and steelhead fishing. It appears that separating out these
different types of anadromous salmonid fishing should be much more accurate
than aggregating them all together, as donme for the earlier study by Brown,
Singh, and Castle, 1964.

Ocean Salmon Sport Angling in Oregon

Even though the generally recommended travel cost method was selected
for estimating sport angler benefits for this report, it needs to be noted
that there 1s more than one specification of the travel cost-based demand

model. For example, the quantity variable for recreational participation
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has sometimes been specified in terms of recreational days. In other models,
the number of trips or visits is taken to be the quantity variable. For
this study, the unit of quantity is fishing trips, following the recommen-
dation of Dwyer, Kelly, and Bowes, pp. 132. A description of all the vari-

ables used in the analysis is presented next.

Specificaticn of variables in the demand for salmon-steelhead ahglingL

As noted above, the number of fishing trips was selected as the unit of
quantity. However, it should also be noted that considerable care must be
taken in constructing the quantity variable if erronecus inferences are to
be avbided, especially where a stratified sampling scheme has been employed,
as for this study. The basic method used was to expand the number of trips
in the sample so as to obtain an unbiased estimate of the total number of
trips for the year for each distance zone. The blow-up factors varied by
region and by quarter. Thus, the estimated total trips taken primarily to

fish for salmon in the ocean for each zone were first computed.
The number of salmon trips .taken by the angler was asked in question &4 of

the questionnaire (Appendix V). The expenditures per trip were calculated
as an average of the last three salmon trips. A salmon trip-was defined
as a trip where the majority of the time spent fishing was for salmon., A

more detailed explanationi is contained in a later chapter.

After obtaining the expected total number of ocean salmon fishing trips
for each zone, this zone total was divided by the populatioﬁ of the zone to
give the expected per capita number of ocean salmon fishing trips for each
zone. In most cases the zone population was simply the corresponding popu-
lation of the county (or counties if there were two or more counties in the
zone). However, for the case of some of the more populous counties, there

were enough observations from the survey to subdivide the county into two or

more zones.

At this point, it should bte noted that each distance zone should con-~
tain approximately the same number of observations, if -the travel cost
demand function is to be estimated by ordinary least squares (OLS), as has
usually been done. The reason that approximately equal numbers per zone
are required if OLS is to be used is because the property of howmoskedasti-
city is destroyed if unequal numbers of observations per zone are used, as

explained by Johnston (1972, p. 229).
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As was the case for all the regressions, the number of distance zones

for a given species and river was determined by plotting the location of

each respondent who fished that river throughout the state, and by dividing
them into zones with approximately eight respondents per zone. The respon-
dents were grouped into zones so as to have fairly uniform distances within

the zone to the given river.

If there are enough observations from a populous county for two or more
zones, how should the observations and population of the county be sub-
divided? Given the interest in the effect of income upon participation, a
subdivision of the county by income would seem reasonable. However, in
ordering the observations by income level, care should be taken to allocate
the total population of the county in the proper proportion since the lower
and middle income observations are drawn from a much greater proportion of
the population than the respondents with high incomes. Therefore, the pro-
portion of population represented by the various income classes needs to
be based upon the income distribution, as discussed by Brown, 1976. For
Oregon, the income distribution was based upon state income tax records
(Oregon Sﬁate Tax Commission, 1960). ‘

In summary, the crucial quantity variable was defined as the expected
number of per capita ocean salmon fishing trips per year per distance zomne,

or income subzone.

A listing and description of the dependent or quantity variable and
various explanatory variables hypothesized to possibly influence salmon~
steelhead and sport angling were the following:
TRPSCAPi is the estimated number of ocean salmon fishing trips
per capita from distance zone i, as discussed above;

TRVCSTi is the average travel cost in dollars ( the three items
under travel costs, Table 27) incurred by the anglers
of zone i1 per ocean salmon fishing trip;

TRVTM is the estimated average travel time in hours per oceam salmom

fishing trip for zone i, computed by dividing total
trip miles by 35 if trip was made in a camper or motor-

home and by 40 if trip was by automobile or pickup;
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FSHEQPi is the average replacement value (§) of fisking and related

equipment used for all fishing per respondent for zone 1i;
S-SEQP, is the average replacement value ($) of fishing and related
equipment used for salmon-steelhead fishing per respon-
dent for zone 1i;
INCi is the average income per respondent for zone i;
INCSQi is INCi squared;
OPCSTM, is the average estimated opportunity cost of travel time ($) per
respondent of zone i, computed by multiplying travel time by
the respondent's average hourly income. (If the respondent
was retired, a student, or a part-time worker, their opportunity

cost of time was set equal to zero.)

It should be noted that the OPCSTM variable is based upon an ingenious
(but unpublished) suggestion by Professor Oscar Burt of Montana State
University in July 1979, as a way to reduce multicollinearity resulting from
the high positive correlation between travel cost and travel time. It has
long been known that if the effect of travel time is ignored, the travel
cost method will give an underestimate of the net economic benefits for an
out door recreational activity, Knetsch (1963) and Cesario and Knetsch (1970).
However, since travel costs and travel time are usually highly correlated,
researchers have usually been forced to delete the travel time variable and
to incur omitted-variable specification bias (Johnston, 1972, pp. 168-169).
Although the correlation between travel cost and travel time was reduced,
travel time was not significant at the 90 percent confidence level. Faced with
the dilemma of choosing betwsen specification bias and inefficiency of the
expanatory  variables, it was decided to delete the insignificant variables
at the risk of incurring specification bias and at the risk of ignoring
part of the theoretical framework. It was thought that the travel cost variable
was more important to the understanding of the effect of travel cost on
participation rates than the inclusion of the insignificant variables

which decreased the explanatory power of the travel cost variable.

Estimated demand models for ocean sport salmon angling

Based upon some considerations to be discussed subsequently, the follow-

ing equation was fitted by ordinary least squares (OLS),

(1) 1a(TRPSCAP,) = -2.467 - 0.01721 TRVCST, + 0.00006402 INC,
+ (=2.52) (0.92)
+ 0.00001761 S-SEQP, - 0.001887 OPCSTM, - 0.1084 1078 INCSQ
(0.12) 1 (~0.28) (-0.89)
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R = 0.6625 n=21 d = 1.50

Values of t are given in parentheses below the estimated regression
coefficients. All varizbles are the same as defined in the preceding section,
and 1n indicates the natural lcgarithm. The variable S—SEQPi, average
replacement value of 3-S5 equipment per angler of zone i, was included in the
set of explanatory variaktles as an indicator of tastes and preferences. It
may be that value of S-S equipment was not statistically significant in (1)
because much of the oceazn salmon sport fishing is done on charter boats where
all the necessary equipment is supplied. The opportunity cost of travel time,
OPCSTM, also fell far short of statistical significance. However, it should
be noted that the simple correlation between opportunity cost of time and
travel cost was not as high as between travel time and cost, 0.78947 versus
0.925125. Improvements in the construction of the opportunity cost of time

variable might lead to more significant results from this variable.

Deleting S-SEQi and OPCSTMi from the model and refitting, Equation (2)

was obtained:

(2) ln(TRPSCAPi) = -2,508 - 0.01875 TRVCST, + 0.00006931 INC

(~5.70) .2 1

- 0.1224-10"8 Nesq, .
(-1 1

2 _ - =1.
.22) R® = 0.6607 .n 21 d =1.62

Equation (2) was considerad to be preferable to (1), especially given
the greater precision indicated for the travel cost variable. (The travel
cost variable i1s especially important because the estimated net economic
benefits to the anglers depend crucially upon the coefficient of this vari-
able.) Although Equation (2) was considered to be the best algebraic form of
equation for estimating net economic benefits, the linear counterpart of (2)

was also estimated, for sake of comparison:
5

(3) TRPSCAP, = 0.1284 - 0.001950 TRVCST, + 0.8872:107> INC,
(-2.58) (0.67)
- 0.1905-107° INCSQ, - R? = 0.3053 o =21 d=1.50
(=0.8222) -

It is interesting that the coefficients of the income and income squared
variables in both Equations (2) and (3) indicate that per capita ocean
salmon fishing first increases to a maximum for an income of around $23,000

for (3) and $28,000 for (2), then decreases. This quadratic behavior of
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the income effect is similar to that reported by Brown (1976) for the 1962
Oregon salmon-steelhead sport fishery. It is thought that the statistical
significance of the income coefficients could have been much higher, except
for the high correlaticn between income and income squared, r = 0.97093.
As a result, the variance inflation factor (VIF) for both coefficients were

both approximately 17.6.

Estimated net economic benefits for Oregon ocean sport salmon anzlers

Given the estimated travel cost-based demand functions, Equations (2)
and (3), it is relatively simple to estimate the net economic benefits
accruing to the ocean salmon anglers. Since estimated consumers' surplus
was _used- - for measuring net economic benefits (Dwyer, Kelly, and Bowes,
1977), for each zone an estimate of the area beneath the demand curve, but
above the presently incurred travellcost, is needed. For Equation (2), the
consumers' surplus for zone i is obtained by evaluating the definite in-

tegral: -
r b.e .Q1875de

(A)AfRVCSIi i
where bi varies from zone to zone, depending upon the level of income or

cther explanatory variables in the demand equation. Actually, it 1s easy
to show that (4) reduces to predicted TRPSCAPi divided by the negative of
the travel cost coefficient, 0.01875. Computing the consumers' surplus per
capita for each zone, then multiplying by the zone population, the total
consumers' surplus for each zone was computed. Summing the consumers' sur-

plus for each of the 21 zones gave a total estimated net economic benefit

of approximately $13.1 million.

Dividing the total estimated net economic benefit by the total esti-
mated number of trips gave an average net economic value of $13,081,150 +
252,401 = $51.82 per trip. (A discussion of the strengths and limitations
of the preceding estimate of net economic benefits to Oregon ocean sport

salmon anglers will be presented at the end of the chapter.)
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Oregon Fresh-Water Sport Salmon Angling

As mentioned earlier with regard to ocean salmon sport angling, the
demand for frestrwater salmon fishing was computed separately from the demand
for ocean salmon fishing since these activities are essentially different
commodities. Consequently, the demand for fresh-water salmon fishing was
computed on a per river basis. Then, the estimated benefits will be summed
for the individual rivers and added to the estimated benefits for ocean
salmon fishing to give the estimated consumers' surplus for all sport salmon

fishing by Oregon residents.

Estimated demand for fresh-water salmon angling

The procedure used to estimate the demand for fresh-water salmon angling
was to select the eight most important salmon fishing rivers and to construct
appropriate distance zones around each river. (Only eight rivers had enough
respondents who fished for salmon in those rivers to permit construction of
appropriate distance zones. As mentioned earlier, appropriate distance zones
were constructed according to the number and locaticn of thg respondents’
residences who fished a given river.) The slope of the demand curve was
estimated by utilizing all the zone observations for all eight rivers, and
consumers' surplus was calculated for each river. The more significant
differences in per capita participation rates among the various rivers were
accounted for by means of dummy variables. To avoid destroying the property
of homoskedasticity (Johnston, p. 229), the number of observations per zone
were kept approximately equal to seven. Some of the more populous counties
were subdived into income subgroups to isolate the income effect, as ex-

plained earlier for ocean salmon angling.

From the set of explanatory variables explained earlier in detail for
ocean salmon angling, the following demand equation for fresh-water salmon
angling was estimated:

(5) 1n(TRPSCAP,) = -1.8132 - 0.06088 TRVCST, + 0.0004194 VS-SEQPi

(-3.92) (2.55)
- 0.1125 OPCSTMi + 2.581X5 - l.998X6 . n =25 R?=0.70203 d = 1.96
(-3.78) (1.92) (-2.14)
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Values of t are again given in parentheses below the estimated regres-

sion coefficients. The important travel cost variable, TRVCST,, was again

s
highly significant with a t value of nearly four. One importait difference
between the estimated demand for fresh-water salmon angling versus the ear-
lier estimated demand for ocean salmon angling was that the replacement
value for salmon-steelhead fishing and related equipment, S—SEQPi, had much
more explanatory value for fresh-water salmon angling. (As noted earlier,
the fact that equipment is furnished for charter boat fishing would be ex-
pected to greatly reduce the effect of S~SEQP on ocean salmon angling par-

ticipation.)

Also of considerable methodological interest is the fact that the vari-
able measuring the opportunity cost of travel time, OPCSTMi, was highly
significant in Equation (5). (This variable, suggested by Professor Burt,
was constructed by multiplying the respondent's travel time by the respon-

dent's average hourly income.) One reason that OPCSTMi worked well in {5)

was because the simple correlation between the travel cost variable, TRVCSTi,
and OPCSTMi was only 0.30876, a remarkably low level compared to the correl=-

ation between, say, travel cost and estimated travel time.

Variables Xs and X6 were dummy variables for the Alsea and Clackamas
rivers, respectively. It could be of considerable interest and value to
further investigate the cause of the differences in participation rates

for the various rivers.

Estimated net economic benefits for Oregon frech-water salmon anglers

Following the same procedure outlined earlier for ocean salmon angling,
consumers' surplus was computed for each distance zone of each river and

summed to obtain the consumers' surplus for each of the eight rivers, shown
in Tabkle 11.
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Table 1ll. Estimated Net Economic Benefits to Oregon Residents for
Fresn-Water Salmon Angling, 1977, Based Upon Equation (5)

River Estimated Net tconomic Benefits
Columbia : $§ 969,250
Rcgue 332,770
Deschutes 179,240
Umpqua 167,870
Willamette 1,492,400
Alsea 100,380
Clackamas 166,160
Coos _ 32,090

Total $32,447,160

The total estimated trips for fresh-water salmon fishing for the eight
rivers shown in Table 45 were 205,176, yielding an average net eccnomic
value of $3,447,160 + 205,176 = $16.80 per trip. Since only eight rivershad
enough respondents to include in the regression analysis, it was assumed
that the other rivers would have had about the same average value of $16.80
per trip. There were an estimated 163,240 trips to these other rivers;
therefcre, the net economic benefit accruing to Oregon resident anglers

for these other rivers was estimated to be 163,240 x $16.80 = $2,742,400.

Thus, the total neteconomic value of all fresh~water salmon fishing in

Oregon to Oregon residents was estimated to be $3,447,160 + $2,742,400 =

$6.19 million. (Limitations pertaining to these and other estimates of

benefits will be discussed in detail at the end of the chapter.)

Oregon Steelhead Angling

Just as ocean salmon sport angling seemed sufficiently different from
fresh~water salmon angling to justify treating the two fishing activities
separately, steelhead would also appear to differ significantly from fresh-
water salmon angling, as well as from ocean salmon angling. Consequently?
the demand for steelhead fishing was also estimated separately and in a
manner similar to that for fresh~water salmon. This is, the travel cost-
based estimates of demand were computed on a per-river basis, with dis-
tance zones being constructed for each river, but then combining all the

rivers into one equation for greater efficiency in estimation.
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Estimated demand for steelhead fishing

There were 18 rivers with sufficient observations to use in estimating
the demand model for steelhead angling. These rivers were the Alsea, Chetco,
Clackamas, Columbia, Coquille, Coos, Deschutes, John Day, Nehalem, Nestucca,
Rogue (and its tributary, the Illinois), Trask, Umpqua, Wilson, Salmon, Sandy.
Siletz, and Siuslaw. The following demand equation was estimated by ordinary

least squares (OLS):

(6) 1In(TRPSCAP.,) = -2.1761 - 0.04846 TRVCSTi - 1.3455 X2 - 1.4965 X5
. (~9.15) (~3.63) (-2.09)
- 1.3115 X14 - 1.0731 XlS n = 63 R2 = 0.62645 d = 1.94
(-2.58) (~2.54)

Cne difference between the estimated demand for steelhead fishing in (6)
versus the demand equations for ocean and fresh-water sport salmon angling
was that none of the opportunity cost of time or fishing equipment variables
came close to being statistically significant in the steelhead fishing demand

equation, emphasizing the differences in the different types of angling.

However, four of the rivers had significant dummy variables, X

X

29 XS’ Xl4’ and

15° representing the Clackamas, Coos, Salmon, and Sandy rivers, respectively.
Although it is possible that some omitted-variable specification bias
could be incurred by not including some of the income or S-S equipment re-
lated variables in (6), the results of fitting other regresssion equations
that included these variables indicated that the squared error of the impor-
tant travel cost variable would likely be greatly increased by including
these other variables. Considering the fact that estimated net economic
benefits are directly related to the travel cost coefficient, as shown earlier
in the section on estimated benefits for ocean salmon angling, Equation (6)
was judged to be the more accurate equation to use for estimating net economic
benefits. However, additional research is needed to ascertain the reasons
for the differences in demand for steelhead fishing versus inland and ocean

salmon angling.

Estimated net economic benefits for Oregon steelhead anglers

Following again the same procedure outlined earlier for ocean salmon
angling, net economic benefits were computed for each distance zome of each
river and summed to obtain the estimated benefits for each of the 18 rivers,

shown in Table 12.
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It shouid be noted that the procedure used in estimating the net eco-

nomic values in Tables 11 and 12 provides more precision for the predicted
total or average benefits than for the estimated btenefits from each indi-

vidual river. The rivers with smaller estimated benefits were represented
by only a few respondents per river, and the estimated benefits are, there-

fore, estimated with less reliability.

The average net economic value per steelhead trip was estimated to be
$9,962,360 + 417,612 = $23.86 per trip. However, there were another 94,660
trips estimated for other rivers. If these other trips are assumed to be
approximately the same in value, then the estimated total net economic bene-
fits would be increased by approximately $2,258,600. Thus, total ret ecomnomic

benefits from steelhead angling in Oregon would sum to $9,962,360 + 2,258,600

= $12.22 million,

Table 12 . Estimated Net Economic Benefits to Oregon Residents for 1977
Steelhead Angling, Based .Upon Equation (6)

River ' Estimated Net Economic Benefits ‘
Alsea $ 280,240
Chetco 55,630
Clackamas 506,070
Columbia 944,330
Coquille 219,930
Coos 23,600
Deschutes 699,380
John Day 114,770
Nehalem 559,450
Nestucca 1,363,490
Rogue and Illinois 892,780
Trask 1,008,810
Umpqua 543,960
Wilson 1,038,840
Salmon 263,120
Sandy 440,880
Siletz 660,950
Siuslaw 346,130

TOTAL $ 9,962,360
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Conclusions and Limitations Regarding
Estimated Oregon Net Benefits

Adding the estimated net economic benefiﬁs of the sport fishery for the
ocean salmon, fresh-water salmon, and steelhead, a total net economic benefit
to Oregon residents in 1977 wasg $13,081,150 + $6,189,560 + $12,220,560 =
$31.49 million. It is interesting that the estimated $31.49 million net eco-
nomic benefits are more than twice the estimated $14.8 million S-S travel
costs, shown earlier in Table 24. 1In fact, the $31.49 million estimated
benefits exceed the sum of both travel and destination expenses of $29.68
million, Table 24. The high estimated net economic benefits relative to travel
costs result from the fairly inelastic demands predicted from Equations (3),

(5), and (6), at least at the mean values of the explanatory variables.

Certain limitations pertaining to the above estimated net economic benefits
should be noted. Probably the strongest limitation is with regard to nonresponse
bias. Out of 8,461 questionnaires supposedly delivered, only 1,261 were com-
plete and correct as returned, and 2,300 more were completed and/or correéced
by telephone, Table 3. Since only the 3,561 complete questionnaires could be
used for estimating net economic benefits, a substantial nonresponse bias could
result from the 8,461 - 4,704 = 3,757 persons not returning their questicnnaires,

as well as from the 4,704 - 3,561 = 1,143 incompiete questionnaires.

The a2ffect of the nonresponse bias is thougnt to result in an overasti-
mate of the number of trips and costs since the more enthusiastic anglers may
be more likely to complete and return their questionnaires. Consequently, a
cerresponding overestimate of net economic benefits could result. However,
the preceding remarks pertaining to the effect of nonresponse bias are ad-
mittedly speculative, and additional research is badly needed to better
evaluata the effect of nonresponse. The magnitude of nonresponse tias could
be identified for certain estimareq Of interest, such as catch, effort, and
expenditures by tabulating these items by response category, i.e., first

mailing return, second mdiling return, third mailing retumn.
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Another aspect of the estimated net economic benefits should also be
mentioned. Although the consumers' surplus method for measuring net economic
benefits is usually recommended and used (Dwyer, Kelly, and Bowes), the
consumers' surplus approach respresents the maximum willingness to pay in
that it assumes that each consumer's net benefit is the maximum price that
he would pay minus the actual travel cost that he presently incurs. In
reality, it would not be possible to know the unique, maximum price to charge
each pérson. Therefore, Clawson (1959) estimated the one price that would
maximize revenue to a single owner. Using the one price-single owner approach
results in an estimated revenue to the single owner that is usually only
about one-half that of the consumers' surplus approach (Brown, Singzh, and
Castle, p. 42). While the consumers' surplus approach does probably best
measure the net economic benefit to the recreational participants, it needs
to be kept in mind that not more than one-half of the estimated consumers’
surplus could actually be captured by a single owner charging recreationists

a single price.
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CHAPTER 5

ESTIMATED NET ECONOMIC BENEFITS OF THE
WASHINGTON SALMON SPORT FISHERY

Estimates for the net economic values for the anadromous salmonid
fishery for Washington State were calculated using the same procedure
as was used in Oregon. The travel cost method was used to estimate
the consumer surplus in the same manner used in Oregon with the exceptiomn
that only the salmon fishery was used. The salmon fishery was dif-
ferentiated in Washington just as it was in Oregon. The rest of the chapter
contains an explanation of the different fisheries along with the

estimates of the net economic values for each fishery.

Differentiation of Types of Fishing for
The Washington Salmon Fishery

As for the case of salmon and steelhead angling in Oregon, Chapter 6,
the demand equations for different types of salmon sport fishing in
Washington were estimated separately. In Washington, the three main types
of salmon sport fishing appeared to be ocean, Puget Sound, and fresh-water
fishing. Consequently, demand estimates for these three sport fisheries

were estimated individually.

Ocean Salmon Sport Angling in Washington

Specification of the variables used to estimate the travel-cost baéed
estimates of demand for Washington salmon sport angling was essentially
the same as for those presented earlier for Oregon in Chapter 6. Also, the
port areas included in our analysis of the ocean salmon sport fishery were
primarily ports in marine areas 1, 2, 3, 4, and 5. (Marine area 5 was com-

bined with marine areas 3 and &4, partly because it would have taken
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unavailable time tc have separated area 5 from areas 3 and 4.) These
areas of the Washington salmon sport fishery are very important with anglers
landing over 64 percent of the total Washington salmon sport catch (Hoines,

Ward, and Nye, 1977, p. 12).

Ectimated demand for ocean sport salmon angling

The procedure used to-estimate the demand for ocean sport salmon
angling in Washington was to construct appropriate distance zones around
the main port areas from which sport fishing trips were made, namely, Ilwaco,
Westport, and the combined marine areas 3, 4, and 5. (Neah Bay, La Push,
Sekiu, and Pillar Point were combined since the sample contained fewer ob-
servations for these individual ports. 1so, all of these ports were located

within Clallam County).

The most satisfactory of the various demand equations estimated appeared

to be the following:
(7 ln(TRPSCAPi) = -1.9505 - 0.02199 TRVCSTi

(~5.43)
- 0.001948 OPCSTM, - 1.9418 X,
(-1.33) (-2.65)
n = 54 RZ = 0.56286 d = 1.46

In (7), 1n (TRPSCAPi) again refers to the natural log of salmon fishing
trips per capita for distance zone i The important travel cost variable,
TRVCSTi was again highly significant with a t value of over five. Although
not significant at the five percent level, the opportunity cost of time
variable, OPCSTMi, was retained for better specificaticn since its coeffi-
cient had the expected sign and would be significant at the 20 percent
level. The income and income squared variables had very low values of t in

equations where they were included and, therefore were not included in (7).

The variable X4 represents a dummy variable shifter for anglers from
the Seattle area who fished at Ilwaco. An equation similar to (7), but
without X4, greatly overestimated the per capita participation rate at Ilwaco

since most Seattle residents would usually prefer to fish in the ocean from
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Westport, rather than traveling further on to fish from Ilwaco. Since travel
cost alone would not explain the sharp decline in participation rate by

Seattle residents at Ilwaco, the variable X, was included in (7) to permit

4
this shift. (The use of a more sophisticated set of estimating equations
might better reflect the substitution among the parts, but an exploration
of such models was not possible within the data constraints for this re-
search. Also, as far as estimation of net economic benefits, it is believed

that (7) gave fairly accurate estimates.)

Estimated net economic benefits to Washington residents from ocean
sport salmon angling

Although the fishing in marine area 5, Sekiu and Pillar Point, is not
usually designated as ocean fishing since it is located in the Strait of
Juan de Fuca, it better fit the travel cost model to be included with marine
areas 3 and 4, as explained earlier; Following the same prccedure outlined
earlier for salmon and steelhead angling in Oregon, consumers' surplus
was computed for each distance zone of each of the three main port areas
and summed to obtain the consumers' surplus for each port area, shown in

Table 13,

Table 13. Estimated Net Economic Benefits to Washington Residents for

Ocean Salmon Sport Angling, 1977, Based Upon Equation (7)

Port Area Estimated Net Econcmic Benefits
Marine area 1, Ilwaco $ 4,278,700
Marine area 2, Westport 8,255,500

Marine areas 3, 4, and 5 7,731,200

Total $20,265,400

It needs to be kept in mind that the estimated benefits in Table 13 are
benefits to Washington anglers only. (There were also large numbers of out-
of-state anglers whose benefits are not included in Table 13 and the effect
of the out-of-state angler trips will be considered next.) However, consid-

ering only Washington residents, the estimated benefits of $20,265,400 in
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Table 13 result in an estimated net economic benefit per trip of $49.95.

Turning to the out-of-state anglers, these anglers caught an estimated
114,331 salmon in marine area 1 in 1977 as compared to 100,761 caught by
Washington residents (Hoines, Ward, and Nye, pp. 43-45). 1If we assume
that angling days, trips, and values for out-of-state anglers are in the
same proportisn as salmoun catch, then out-of-state anglers realized a net
" economic benefit of 114,331+4100,761=1.1347 times the net benefit to
VWashington resident anglers, i.e., 1.1347 ($4,278,700)=$4,855,000. Thus,
the total net economic benefit or value to all anglers fishing for salmon

in marine area 1 would be about $9,134,000.

Similarly, the net economic benefits to out-of-state residents fishing
in marine area 2 can be calculated on the basis of their proportion of the
catch as 66,016 + 217,953 = 0.3629, indicating a net benefit to out-of-
state anglers of about 0.3029 ($8,255,500)= $2,500,600, or a total benefit
to all sport anglers of about $10,756,000 from salmon fishing in marine area
two. A similar computation for the combined marine areas 3, 4, 5 indicates
an estimated out-of-state benefit of about 0.1600 ($7,731,200) = $1,237,000,
yielding a total benefit to all anglers in marine areas 3, 4, and 5 of
about $8,968,000. Therefore, by this procedure for estimating benefits to
out-of-state anglers, total estimated net economic benefits from salmon
sport fishing in marine areas 1, 2, 3, 4, and 5 in 1977 would be $9,134,000 +
$10,756,000 + $8,968,000 = $28,858,000.

Comparison of estimated benefits with other studies

There have been relatively few studies that have attempted to estimate
net economic benefits from salmon sport fishing. An updated analysis
of 1962 survey data, originally reported by Brown, Singh, and Castle (1964),
was made by Brown, Larson, Johnston, and Wahle (1976, pp. 15-19). The up-
dated analysis resulted in an estimated net economic value of approximately
$22 per day for all salmon-steelhead fishing in Oregon in terms of 1974

prices (Brown, Larson, Johnston, and Wahle).



49
From a 1967 survey using a direct question approach, Mathews and Brown

(1970) estimated an average value per fishing day in ocean areas for
Washington c¢f around $63 in 1968 dollars. However, a carefully planned
and well executed study by Crutchfield and Schelle (1978) reported total
net benefits (1978 dollars) ranging from $21,426,500 to $29,400,000 to
approximately $40,000,000, based upon willingness to sell and with various
upper bounds. (The $29.4 million estimated benefit was associated with a
§1,000 upper bound on individual responses whereas approximately $40

million was obtained with a $2,000 upper bound.)

To be more comparable with the net benefits estimated by Crutchfield
and Schelle, the estimated benefits for the extra fishing trips going
to marine area 5 need to be subtracted. Since marine area 5 had an esti-
mated 103,355 marine angler trips as compared to 28,981 for area 3 and
56,238 for area 4, a crude estimate of benefits for marine areas 3 and 4
would be 85,219 + 188,574 times the total benefit for areas 3, 4, and 5 of
$8,968,000, equal about $4,053,000 for marine areas 3 and 4.

Adding the estimates of benefits for marine areas 1 and 2 plus com-
bined areas 3 and 4, the estimated benefits would bte $9,134,000 +
$10,756,000 + $4,053,000 = $23,943,000. (This estimate would result in an
average net value per fishing day of approximately $45.) The total value
estimate of about $23.9 million is above the most restricted estimate of
willingness-to-sell of $21.4 million by Crutchfield and Schelle, but be-

low their estimate of $29.4 million with the $1,000 upper bound restriction.

Estimated net economic benefits per angler day for the Washington ocean
sport salmon fishery are summarized in Table 14 for the various studies. The
estimated net benefit of $45 per angler day is above the estimated willing-
ness-to-sell of $40 with the $500 upper bound by Crutchfield and Schelle, but
below their estimate of $55 per day with the $1,000 upper bound per angler.
Neither :'my nor Crutchfield and Schelle's estimated benefits approach
Mathews and Brown's estimate in real terms, and it is not known why the
earlier Mathews-ﬁrown estimate is nigher in real dollars. However, Bishop

and Heberlein (1979) did find that hypothetical willingness to sell estinates
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Table 14. Comparison of Estimated Net Economic Benefits (Consumers' Surplus)
per Salmon Fishing Day in Ocean Areas of Washington from Several Studies.

Net

Benefits per

Investigators Methodology Angler Day
Mathews & Brown Direct Question, willingness /a
to sell, $500 upper bound $63 —
Crutchfield & Schelle Direct Question, willingness /b
to pay, $500 upper bound $18 —
Crutchfield & Schelle Direct Question, willingness b
to sell, $500 upper bound $40 —
Crutchfield & Schelle Direct Question, willingness /b
to sell, $1,000 upper bound §55 L=
Crutchfield & Schelle Direct Question, willingness’ /b
to sell, $2,000 upper bound §75 —
Sorhus Travel Cost Approach $45 /c

_a/ 1968 price level.
_b/ 1978 price level.
_c/ 1977 price level.

of value exceeded values based upon actual cash offers to sell, whereas travel

cost estimates underestimated actual willingness-to-sell values.

Some important limitations of the estimates of benefits should be noted.
The nonresponse by a large share of the anglers is thought to be a factor
biasing the estimates upward, based on the premise that the more enthusiastic
and active anglers tend to respond more than those anglers who fish less. On
the other hand, the assumption of the same benefit per trip to out-of-state
anglers as for Washington residents may understate the out-of-state angler
benefits since Crutchfield and Schelle obtained higher estimates of willingnes:
to-pay and willingness-to-sell for the out-of-state anglers as compared to the

Washington residents.
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Salmon Sport Angling in the Puget Sound Area

Although fewer szlmon were caught inquget Sound as compared to the
ocean, 326,514 salmon caught in marine areas 6, 7, 8, 10, 11, and 13 as
compared tc 694,351 salmon caught in marine areas 1, 2, 3 and 4 (Hoines,
Ward, and Nye), the Puget Sound fishery led in terms cof total marine angler
fishing trips. Marine area 6-13 had almost two-thirds of the total marine
angler trips in 1977. However, fishing trip miles averaged much less for
the Puget Sound fishery, and fishing trip costs were much lower for Puget
Sound than for the ocean fishery. As a result, much lower net economic
.benefits per trip were estimated from the demand model for Puget Sound as

compared to the ocean fishery.

Estimated demand for sport salmon angling in Puget Sound

The procedure used to estimate the demand for sport salmon angling in
Puget Sound was to construct distance zones around the main Puget Sound
area, based primarily upon counties. (Another possible approach would have
been to try to construct separate sets of distance zones around the various
marine areas of Puget Sound. However, the lack of sufficient data pre-

cluded making this more elaborate analysis.)

One of the most satisfactory of various demand equations fitted appeared
to be Equation (8):
(8) 1n(TRPSCAPi) = -1.9452 - (0.1027 TRVCST.

(=7.24)
+0.6119.10"% INC,
(5.51) 1

n =18 R? = 0.87649 d = 2.19

Values of t, given in parentheses below the estimated regression co-

efficients, indicate that the effect of the travel cost variable, TRVCSTi,
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was statistically hignly significant, as was also true for the income
variable. However, none of the other explanatorv variables seemed to
improve the performance of the demand equation, possibly because of the

relatively low number of observations, n = 18.

It should be noted that the travel cost method is ccnsidered to be
less reliable when it is applied to types of recreation that do not require
much travel, or where the distances traveled by users do not show sufficient
variation (Dwyer, Kelly, and Bowes, p. 139). Therefore, the application of
the travel cost method to the Puget Sound sport salmon fishery may not work
as well as the application to the ocean sport salmon fishery where the
average distances traveled are much greater. Nevertheless, despite the
shorter distances traveled to fish for salmon in Puget Sound, the effect
of travel cost on participation was quite statistically significant in

Equation (8), as indicated by a value of t = - 7.24,

Estimated economic benefits from Puget Sound sport salmon angling

Following ﬁhe same general procedure outlined earlier for the other
sport fisheries, consumers' surplus was computed for each distance zone, then
summed for all distance zones to obtain a total consumers' surplus of
$6,430,900. However, in Puget Sound there is a great deal of salmon sport
fishing occuring before or after the June-September pericd covered by the
survey. Consequently, the estimated benefits for June to September need to
be multiplied by the ratio, R, of all angling trips to the June-September
angling trips, estimated to be R = 1.6789. Therefore, the net economic
benefits from the Puget Sound salmon sport fishery was estimated to be about

$10.8 million.

Limitations of the preceding estimate of net economic benefits of
$10.8 million from sport salmon angling in Puget Sound need to be speci-
fied. 1In addition to the usual problems of a fairly small sample and non-
response bias, only a very limited number of specifications of the travel-
cost based demand models were possible, due to limited data for the net
economic benefit estimation. The sensitivity of the benefit estimation to
the demand model specification needs further research, not only fdr the Puget

Sound fishery, but for all the fisheries.
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The total estimated benefit of $10.8 million is likely too low, based
upon the research findings of Bishop and Heberlein discussed earlier. Also,
Mathews and Brown estimated a total benefit fecr Puget Sound of $18.8 million
(1968 prices), far higher than my estimate. However, as noted earlier,
Bishop and Heberlein's study indicated a substantial overestimate from the
hypothetical willingness to sell approachused by Mathews and Brown, and a
substantial underestimate from the simple travel cost method. Additional re-
search to respecify (8) so as to capture the effect of opportunity cost of
travel time and other variables could well reduce the range of uncertainty

associated with the estimated benefits from Equation (8)

Washington Fresh-Water Sport Salmon Angling

Although the largest share of the sport fishing effort in the ocean
and in Puget Sound cccurs during the June-September period covered by our
survey of Washington anglers, slightly less than one-half of the fresh-
water salmon in 1977 were caught from June to September (Hoines, Ward, and
Nye, p. 4l), Furthermore, since fresh-water salmon respresented only about
eight percent of the total salmon sport catch, the problems of a small

sample become acute in trying to estimate travel cost-based demand equations.

Estimated demand for fresh-water salmon angling

Following a similar procedure as that used for the other fisheries,
distance zones were constructed around the most important rivers. Unfortu-
nately, as noted earlier, there were very few observations for fresh-water
salmon angling in Washington. Consequently, only eight distance zones could
be constructed, using_the Columbia, Cowlitz, and Lewis rivers. There were
insufficient observations for the other rivers. At any rate, based upon
these eight observations, the following equation was fitted:

(8) 1n(TRPCAF,) = - 2.9371 -~ 0.02394 TRVCST,
i i
(-1.73)
2

n =28 R™ = 0.33236 d = 2.66
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As might welil have been expected with only eight observations, the
impertant travel cost variable in (8) falls short of statistical signifi-
cance at the five percent probability level. Thus, not very much confidence

should be placed on the estimates of value based upon Equation (8).

Estimated net economic benefits from fresh-water sport salmon angling

Given the insufficient number of observations for estimating the demand
equation for Washington fresh-water salmon angling, the Oregon demand equa-
tions for fresh-water salmon angling and steelhead angling would probably
form a better basis for estimating the economic benefit per trip for
Washington fresh-water salmon angling. Based upon the Oregon data, the
Washington fresh-water salmon angling trips would have a net economic value
of $16 to $20 per trip. The Washington survey (with admittedly scanty data)
indicated about 154,560 fresh-water salmon angling trips. If so, then
the net economic benefits are thought to range from about $16 (154,560) =

$2.5 million to around $20 (154,560) = $3.1 million.

An estimated benefit per angler day of around $32 (1968 dollars) for
fresh water salmon angling was reported by Mathews and Brown, far higher
than my estimates. This discrepancy may be partly due to the difference
in the methods of estimation, as shown by Bishop and Heberlein. However,
additional research to improve the specification of the demand functions
could reduce the uncertainty associated with the presently available

estimates of value.
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CHAPTER 6

CHARACTERISTICS AND EXPENDITURES OF OREGON ANGLERS
Effect of Age and Income Upon Fishing Patterns and Expenditures

As part of gathering the data necessary to estimate the net economic
value of the various fisheries, there is an opportunity to examine a number
of interesting information. Although this extra information is not directly
connected with the central theme of the thesis, it is believed to be of
sufficient value to be included in the text, The following type of in-
formation is potentially useful for subsequent research in this area of
study, but just as important is the fact that the inclusion of the following
data adds to the reservoir of information.. The type of data contained
in the chapter consists of demographic information such as age, income
and expenditure patterns. Again, this information is not used in this
study to calculate net economic values, but it will be used as a
resource for demographic research, for legislative councils, and for

comparative purposes.,

Effect of 2ge upon fishing and expenditures

The respondents were categorized according to age in one of seven age

groups. The number of respondents in each category are listed in Table 15..

Table 15. Frequency of Respondents .in Each Category

- Age Number of Respondents Percent
Under 21 464 10.8
21-29 809 18.9
30-39 770 17.9
40-49 642 15.0
50-59 674 15.7
60-69 528 , 12.3
70-over 403 9.4
TOTAL 4,290 . 100.0

The bulk of the respondents ranged between the ages 21 to 59, which repre-
sented 67.5 percent of the total number of those anglers who responded to

the questionnaire.

The total number cf fishing trips includes trips that were primarily
for fishing and trips for other purposes, but where some fishing was done.
Total trips and trips primarily for fishing were sub-divided into age

groups and the results are presented in Table 16. In both groups, total
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trips and trips primarily for fishing, age groups under 21 and 21-29 took

the most trips, on the average.

Fishing trips were also classified by the species of primary inter-
est. These trips were then classified by age group to see which age
groups fished for which species. The primary trips of interest were trips
for steelhead, salmon, trout, and other species. The results are shown in
AIable 17. The younger anglers (under 21-49) tended to go on more steelhead
and trout trips while the middle aged and senior aged anglers tended to go

on more salmon fishing trips.

Table 14. Total Fishing Trips and Trips Primarily for Fishing by Age Group

Total Fishing Trips Trips Primarily for Fishing
Mean No. of Trips Mean No. of Trips
Age Per Respondent Per Respondent
Under 21 8.1 .0
21-29 7.3 6.6
30-39 6.0 5.6
40-49 5.8 4.5
50-59 5.0 4.7
60-69 5.7 5.7
70-over 5.1 5.3

Table 17. Primary Species Trips by Age Group

Steelhead Trips Salmon Trips Trout Trips Other Species

Age Per Angler Per Angler Per Angler Trips/Angler
Under 21 2.0 1.0 5.5 1.9
21-29 2.0 1.4 4.9 1.8
30-39 1.7 1.2 3.9 2.0
40-49 1.6 1.5 3.6 2.0
50-59 1.3 2.4 3.1 1.4
60-69 1.7 3.0 3.4 2.0
70-over 1.8 2.0 3.1 1.0

Average miles per trip and average expected time per trip were com-
puted using the following procedure. The total miles the respondent
travelled, the total time spent on the trip, and the total expected length

of stay in hours were divided by three if the respondent reported trip
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information for three trips; divided by two if he reported that he went on
two trips, and one if he reported one trip. This procedure yielded the
average miles travelled per trip, average length of stay in hours, and av-
erage expected length of stay in hours for the last trips of the quarter
that the angler took. Average destination and average travel expenses were
calculated in the same way. Travel expenses were a summation of food,
drink, lodging, and transportation costs en route while destination ex-
.penses were a summation of expenditures at the destination for food,
drink, lodging, guide service and charter fees, bait, lures, rental equip-
ment, boat launching fees, and gas purchased for boats. Transportation
costs were calculated on a cost per mile basis. The cost per mile estimate
used for a pickup or car was 9.75 cents, while the cost per mile estimate
for a camper, motor home, or pickup with camper was 11.6 cents per mile

(U.S. Department of Transportation, 1977).

Average miles per trip, average expected length of stay pér trip, and
trip expenses were classified by age group to find out which age groups
tended to go farther per trip, spend more money, and stay longer per trip.
No great differences among age groups were observed, except for the under
21 groups which travelled and spent only about three-fourths of the average,
and the over 70 groups which travelled and spent only about one-half as much

per trip as the average.

Total replacement value of fishing and fishing-related equipment used
for all fishing and total replacement value of fishing and related equipment
used for salmon-steelhead (S-S) fishing, as listed on page 4 of the ques-
tionnaire, were classified by age group in Table 14. The middle-aged respon-
dents, 40-49 and 50-59, accounted for the highest value for equipment allo-

cated to all fishing, and also for S-S fishing, but to a lesser extent.
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Table 18. Keplacement Value of Fishing and Related Equipment Allocated

o

to All-Fishing and S-S5 Fishing by Age Group

Replacement Value of Replacement Value of
Equipment Allocated to Equipment Allocated to
All Fishing Per Respondent S-S Fishing Per Respondent
Age Mean Sample Total Mean' o Sample Total

Under 21 $ 353 $ 164,000 108 $ 50,000
21-29 472 383,000 236 191,000
30-39 756 583,000 354 272,000
40-49 1,049 673,000 498 319,000
50-59 961 663,000 438 295,000
60-69 726 388,000 350 184,000
70-over $ 441 . § 178,000 165 $ 66,000

Effect of income upon fishing expenditures

The respondents were classified into income groups ranging from under
$3,000 annual household income to over $100,000 annual household income.
Various factors were classified by income group to check for relationships.
The first table contains a breakdown of some general demographic character-
istics of the Oregon angler by income group. The demographic characteristics
believed to be important were number of persons per household and number of

hours worked per week. The results are presented in Table 19. On the

average, families with higher incomes tended tc work more hours per week and

had slightly larger families.
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Table 19. Number of Persons Per Household and Number of Hours Worked
Per Week by Income Group

Average Number of Average Number of Hours
Income Croup Persons /Household Worked Per Week
Under $3,000 2.6 21.1
3,000-4,999 2.1 20.4
5,000-7,999 2.5 27.0
3,000-11,999 2.7 33.4
12,000-14,999 3.1 35.7
15,000-17,999 3.2 35.5
18,000-24,999 3.3 38.0
25,000-34,999 3.5 38.8
35,000-49,999 3.4 40.3
50,000-100,000 3.2 41.8
Over 100,000 3.6 39.4
Av. per Sample 3.0

35.0

The number and type of fishing trip taken by respondent was classified
by income groups, but there were no important trends between income and
number of trips taken. However, income did seenm to affect the character-
istics of the trip, such as average miles per trip, average expenses, aver-
age time per trip, and average number of persons per trip. The sample data
seemed to indicate that anglers with higher incomes tended to go farther
per trip, stay longer, and spend more money, both for travelling and des-
tination purchases, than those anglers with lower incomes. The average
number of anglers in the group per trip did not follow much of a pattern.
No matter what the income of the angler, the average number going on the

fishing trip varied from one to two persoms.

Durable equipment was also considered as it related to income. Dur-
able fishing and related equipment was divided into four sub-groups, and
each sub-group was classified by income group. The first two sub-groups
were total equipment used for all fishing and total equipment used for
S-S fishing. Fishing tackle used for all fishing and S-S fishing were the

last two sub-groups. The results are presented in Table 20. Anglers with
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higher incomes tended to buy much more equipment, both for all fishing and
for S-S fishing, except at the very highest income level. (However, the
highest income level was a very small sample with only ten completed ques-
tionnaires. Consequently, no conclusions should be drawn about the value
of fishing equipment for the over $1.00,000 income group, based upon sucn a

small number for observations.)

Table 3g. Average Replacement Value of Equipment Used for all Fishing,
Equipment for S-S Fishing, Tackle Used for All Fishing, and Tackle Used

for S-S Fishing by Income Group

Mean Value of Mean Value of Mean Value cf Mean Value of

All Fishing S-S Fishing Tackle for Tackle for

Income Group Equipment Equipment All Fishing S-S Fishing
Under $3,000 266 _ 93 70 13
3,000-~4,999 306 68 70 9
5,000~7,999 435 107 96 15
8,000~11,999 525 239 29 21
12,000-14,999 648 256 138 27
15,000-17,999 749 455 137 22
18,000-24,999 910 402 156 28
25,000-34,999 1,133 607 191 47
35,000-49,999 1,151 456 ' 227 45
50,000-100,000 1,355 664 143 _ 18
over 100,000 123 38 90 25

As important as the fishing trip and expenditures are, the ultimate re-
ward is catch. Success per hour by species was broken down by income groups;
however, no trend was apparent for any species between success per hour and

angler income.

The conclusions regarding the characteristics of the Oregon anglers
categorized by income group were that those anglers with high incomes
tended to take about the same number c¢f trips as those with low incomes.
Howe' :r, high income anglers tended to travel longer distances per trip,
stay longer, and spend more money per trip than anglers with lower incomes.
Anglers whose incomes were higher also tended to buy much more equipment
for fishing; however, there seemed to be little difference in fishing suc-

cess between the higher and lower income anglers.
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Average Expenditures by Anglers in the Sample

The first part of this section contains a summation of the different
types of trip expenses while the second section contains a summation of

durable equipment expenditures.

Average Trip Expenses

Trip expenses were itemized and summarized as follows: each item of
expenditure was summed over all the trips taken and divided by the number
of anglers to obtain a weighted average for each type of trip expense in Table ;
Vehicle cost was the cost of operating and maintaining a vehicle on a cost
per mile basis. The cost of operation differentiated between autns and
pickups versus motor homes and campers. Autos and pickups versus campers
and motor homes were calculated on a per mile basis as follows (U.S.

Department of Transportation, 1977):"

Maintenance, parts Gas, oil All
tires, etc. (no tax) Taxes Total
Autos & pickups 4.3¢ + 3.4¢ + 2.05¢ = 9.75¢/mile
Motor homes & 5.6¢ + 3.8¢ + 2.2¢ = 11.60¢/mile

campers

Average replacement value of durable equipment

Replacement value of fishing and related equipment purchased from 1970
to 1976 was computed by multiplying the cost of the item times the ratio of
the Consumer Price Index (CPI) for 1977 to the CPI for the year of purchase.
The cost of items purchased before 1970 was multiplied by the ratio of the
CPI for 1977 divided by the 1970 index. The amount of items, such as boats
or camping equipment, allocated to all fishing or salmon-steelhead (S-S)
fishing depended upon the percent of time that the angler indicated that
the item was used for all fishing or S-S fishing. Thus, the replacement
value of total fishing and related equipment per angler was sub-divided

into equipment used for all fishing versus equipment used for S-S fishing.
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Table 21. Average Expenditure Per Trip for All Angling by Different
Types of EZxpenses During 1977

Type of Expenses Weighted Average
(1) Vehicle cost $ 6.53
(2) Food expense while travelling 4.03
(3) Lodging expenses while travelling 0.9C
{4) Foocd expenses while at destination 1.75
(5) Lodging expenses while at destination 1.31
(6) Guide service expenses at destination 1.71
(7) Rental equipment expenses at destination 0.60
(8) Launching fees at destination 0.22
{9) Boat gas expenses at destinationé/ 0.62
{10) Other rental expenses at destination 0.05
(11) Miscellaneous expenses at destination 1.07
Subtotal of travel expenses (items 1-3) 11.46
Subtctal of destination expenses (items 4-11) 7.33
TOTAL EXPENSES PER TRIP $ 18.79 .

a . - . .
al Price per galion was 66.9¢ from a survey of local service stations
and an AAA representative.

Table 22 . Average Replacement Value of Equipment by Item Used for All
Fishing and for S-S Fishing, 1977 Price Level

Ave. Replacement Total for
Value for Equip~ Total for Sample Ave. for S-S for Sample
b/ ment Allocated of All Fishingd/ Fishing of Fishing,
Item— to All Fishing Allocation Allocation Allocation—
Tackle $ 137.32 $ 589,000 § 24.33 $ 177,000
Boating equipment 159.29 683,000 147.20 108,000
Clothing 5.14 - 22,000 4,37 34,000
Camping equipment 396.50 1,701,000 143.70 1,047,000
Miscellaneous $ 8.56 $ 37,000 $ .1.35 $ 11,000

a/

—' Total was for sample--expansion to the population will be presented in
a later section.

b/ . . 3 . . ) .

—" Individual items under each section are contained in the questionmaire
in Appendix V .
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The different equipment value categories used ranged from under $50 to
over $5,000 per angler. These equipment value categories were broken down
by average miles per trip to see if the respondents with higher equipment
investment tended to go further per trip. The figures did show a positive
trend between higher values of equipment and distance travelled per trip.
This trend was stronger for the breakdown for equipment used for all fishing

and peaked at the 1,001-1,500 dollar value. The trend was less pronournced

for equipment used for S-S fishing.

Equipment used for all fishing and S-S fishing was sub-divided by item
of purchase, and the sample summation is presented in Table 18. The percent-
age of all fishing equipment that anglers allocated to S-S fishing was 42

percent.

Estimated Total Expenditures by Oregon Anglers

Weighting and expansion factors

It is important at this point to discuss the weighting factors and the
method of calculation. Each of the weighting factors were calculated on a
regional, as well as a quarterly basis for expenditures related to all fish-
ing. Region 1 includes Multnomah, Clackamas, Washington, Yamhill, Polk,
Benton, Marion, Linn, and Lane counties; Region 2 includes Douglas, Jackson,
and Josephine counties; and Region 3 includes all the remaining Oregon
counties. The expansion factors used were based on licenses sold ("Oregon

Department of Fish and Wildlife," 1977) in each region by quarter. Thus,
Nij represents the number of licenses sold in the iEE region in the‘jEE

quarter.,

The total number of licenses sold in the population was divided into
annual and temporary licenses. The first quarter (January-March) population
of the iEE region (Nil) consisted of those anglers who purchased annual
or temporary licenses during January, February or March in the ”iEE” region.
The second quarter population of the..i.:-t-:-}-l (NiZ) consisted of those anglers
who bought yearly licenses or temporary licenses during April, May, or June

. 1. th . . .
in the "i—~' region, plus the cumulated annual licenses from the preceding
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quarter. Thus, those anglers eligible to fish in the second quarter are
anglers who were already in possession of an annual license from the pre-
ceding quarter, It was assumed that any temporary licenses expired during
the quarter in which it was purchased. It was further assumed that the
anglers bought licenses in all the regions at the same proportional rate
throughout the year. An example of each of the weighting methods is in-
cluded in Appendix I along with the results of the calculations. Since
'different aspects of the study require different weighting systems, the
method of calculating the expansion factors is found in Appendix I and the

method and justification is associated with each of the items.

The cumulative method of calculating the expansion factors was used
to estimate fishing trip expenses because it was believed that those an-
glers who purchased yearly licenses in the first quarter were eligible to
fish and incur fishking trip expenses in the second quarter, and thus were
added to those anglers who purchased yearly licenses during the second quar-
ter. In general, the expansion factors were calculated by dividing the
accumulated total number of licenses sold in each region for each quarter
(Nij) by the number of respondents who returned their questionnaire from
each region for each quarter (nij). This procedurg was repeated for each
of the three regions for four quarters, yielding a total of 12 expansion
factors which are listed in Appendix I, Method 7. These expansion factors
were used to estimate the total number of trips, the trips taken primarily
for all fishing, trips primarily for trout fishing, and all fishing trip

expenses.

In order to estimate expenditures for S-S fishing trips, the number of
S-S fishing trips, and other S-S related estimates, only anglers who would
have been eligible to catch salmon or steelhead represent the population.
Thus, the population represented only those anglers who had purchased an
S-S tag or those who purchased a one, two, or three day license. The
Oregon Department of Fish and Wildlife does not keep records on the distri-
bution of S-S tags by area, but the records are kept by month. Conse-
quently, the S-S expansion factors are stratified by quarter but not by

region. The S-S tags for the "iEE” quarter were accumulated by quarter
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to represent the total number of anglers eligible to fish for salmon or
steelhead for each quarter (Ni). The daily license holders were kept
separate and all expansions for daily license holders were made using
this population, and then the expenditures estimated from the annual
S-S tags and daily licenses were summed, The daily licenses were not
cumulated over the four quarters since it was assumed that they expired
‘within the quarter they were purchased. The total cumulative S-S tags
for each quarter is contained in Appendix I, Method 2 and daily licenses

in Method 3 of the same appendix.

The total number of trips taken by Oregon anglers was estimated by

quarter for 1977. The results are presented in Table 23,

The average number of trips per angler per year was estimated to be
5,131,000 trips divided by 502,000 (the number of angling licenses from
unpublished data supplied by the Oregon Department of Fish and Wildlife),
approximately 10 trips per angler for 1977. The Survey Research Center
(Lowry, 1978a) in their preference survey estimated that there were approxi-

mately 32.8 trips per angler while we obtained only 10 trips per angler.

Table 23. Estimated Number of Trips Taken by Oregon Anglers by Quarter
and Region for 1977 . o

Region Quarter 1 Quarter 2 Quarter 3 Quarter 4 Total
12/ 378,000 1,188,000 1,383,000 287,000 3,236,000
b/ 58,000 228,000 264,000 129,000 679,000
3¢/ 202,000 537,000 360,000 117,000 1,216,000
TOTAL 638,000 1,953,000 2,007,000 533,000 5,131,000
a/

—' Includes Multnomah, Clackamas, Washington, Yamhill, Polk, Benton,
Marion, Linn, and Lane counties.

b
—/ Includes Douglas, Jackson, and Josephine counties.

c/ .. .
~' Includes remaining Oregon counties.

This apparent discrepancy can be explained by the differing methods of

calculation. The Survey Research Center counted a separate trip for each
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species fished. For example, if an angler fished for trout, steelhead, and
bass on the same trip, it was counted as three trips whereas, given the
same situation, we would have asked for the main or primary species of in-

terest and counted it as only one trip.

Trips primarily for fishing were also aggregated by region and by
quarter and the estimated total primary trips for 1977 are presented in
Table 24 . Trips taken primarily for fishing averaged 9.4 per angler during

1977, computed bv dividing 4,712,000 primary fishing trips by 502,000 anglers.

Table 24. Estimated Number of Trips Primarily for Fishing by
and Quarter for 1977

Region Quarter 1 Quarter 2 Quarter 3 Quarter 4 Total
Li/ 346,000 1,067,000 1,198,000 244,000 2,855,000
22/ 57,000 211,000 244,000 120,000 632,000
32/ 419,000 468,000 294,000 44,000 1,225,000

TOTAL 822,000 1,74€,000 1,736,000 408,000 4,712,000

/

2/ Includes Multnomah, Clackamas, Washington, Yamhill, Polk, Benton, Mariom,
Linn, and Lane counties.

=" Includes Douglas, Jackson, and Josephine counties.

c/ . ,
= Includes the remaining Oregon counties.

Trips primarily taken to fish steelhead and salmon were also estimated
by quarter, but ﬁot by region. Trips taken primarily for trout were avail-
able by quarter and by region, and were calculated on that basis; however,
the regions were combined after the calculations and the results are pre-
sented, along with estimated total trips for salmon and steelhead, by

quarter in Table 25.

Table 25.. Estimated Total Number of Salmon, Steelhead, and Trout Trips
Taken During 1977.

Species Quarter 1 Quarter 2 Quarter 3 Quarter 4 Total
Steelhead 132,090 95,850 102,020 133,610 463,570
Salmon 40,000 163,120 249,250 129,940 582,310

Trout 53,800 1,006,500 969,500 179,700 2,209,500
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The number of trips for salmon and steelhead average about 1,045,880 +
275,256 (number of annual S-S tags from unpublished Oregon Department of
Fish and Wildlife data) equal to 3.8 trips for both species during
1977. For the same year, the number of trips for trout averaged 2,263,000 +
502,000 = 4 trips per angler. The total for all three species was 3,255,380
trips, less than the number of all trips primarily for fishing. (Fishing

trips primarily for other species not specified accounted for the difference.)

The design of the questionnaire was not ideal for estimation of angler
days. However, since many public agencies use angler days as a measure of
resource use, we have converted fishing trips to angler days. Trips were
converted to days by dividing the time spent at the trip's destination into
24-hour segments. Any time at the destination less than 24 hours was counted
as a full angler day. If the time at destination was greater than 24 but
less than 48 hours, the angler days for that trip were set equal tec two, and
so on. This procedure gave the number of days per trip. Days per trip were
then multiplied by the number of people per trip to find the total number

of angler days.

io allocate number of angler days to species, all the angler days were
allocated to the species fished for most on the trip. For example, if the
angler fished for both salmon and steelhead on the same trip, but fished for
salmon longer than for steelhead, the trip was counted as a salmon trip. This
procedure was used for the last three trips of the quarter (where detailed
information on fishing times were given, Question #18, Appendix V ). Thus
the total number of salmon angler days per questionnaire was computed by
multiplying the primarily salmon fishing trips by the weighted average of
angler days per trip, based upon the last three trips. The same procedure
was used to compute the number of steelhead angling days. The data were
censored to exclude outliers, i.e., unreasonably large numbers of trips re-
ported for the quarter. There were 1,155,300 salmon angler days estimated,
and 659,500 steelhead angler days. The estimated 1,155,300 salmecn angler
days compares favorably to 1,130,862 salmon angler days reported by the
Survey Research Center (Lowry, 1978 b). However, our estimate of 659,500

steelhead angler days appears to be too high, possibly due in part to
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noaresponse bias, since Lowry reported only 500,842 steelhead angler days,

based upon a much larger sample and a higher response rate.

The number of angler hours of fishing per trip was estimated to be

6.768 hours for salmon per trip and 4.5762 hours for steelhead per trip.

1,155,300 salmon angler days : 1.984 angler days

There were an estimated 587,310 salmon trips

per trips for salmon. The hours spent salmon fishing per angler day were
6.768 + 1.984 = 3.411 hours per angling day. There were an estimated

659,470 steelhead angler days . L
763,570 steelhiead trips = 1.4226 angler days per trip for steelhead.

Hours spent steelhead fishing per angler day were 4.5762 + 1.4226 = 3.217

hours per angler day.

Estimated Total trip expenses

Variable costs were sub~divided into two major categories: The first
category consisted of those expenditures incurred while traveling to and .
from the recreational site. These expenditures included vehicle costs and
food, aﬁd lodging expenses. The second category consisted of those expen-
ses incurrad at the site. Such costs included food and lodging costs at
the destination, guide and charter boat service, launching fees, bait,
rental equipment, and other miscellaneous expenditures. Variable or trip
costs were also broken down by quarter and by region, as well as by travel
and destination expenses. Although the questionnaire asked for expenses
for the group, the expenses were calculated on a per angler basis by di- -
viding the expenses for each trip by the number of participants. The re-

sults are presented in Table 26.



69

Table 26 Estimated Total Travel and Destination Expenses for All
Fishing Trips in Oregon During 1977 by Region and by Quarter for Oregon
Residents
Rezion Quarter 1 Quarter 2 Quarter 3 Quarter 4 Total
Travel Expenses
1 2,814,000 12,719,000 18,957,000 2,942,000 37,432,000
2 363,000 2,664,000 3,7€3,000 1,536,000 8,526,000
3 1,490,000 5,668,000 4,804,000 847,000 12,809,000
TOTAL 4,867,000 21,051,000 27,524,000 5,325,000 58,767,000
Destination Expenses
1 1,842,000 8,523,000 11,951,000 2,139,000 24,455,000
2 231,000 2,830,000 2,603,000 795,000 6,459,000
3 1,048,000 2,931,000 1,998,000 763,000 6,740,000
. TOTAL 3,121,000 14,284,000 16,552,000 3,697,000 37,654,000

Total estimated travel and destination expenses were $96,421,000 for

residents of Oregon who fished in Oregon in 1977. The 99 percent confidence

interval for average travel and destination costs were 117.146% 11.238 and

75.059% 40.159 per angler, respectively.

However,

it needs to be noted that

these travel and destination costs are subject to memory bias and reporting

error.

appropriate for these data.

Therefore, the usual interpretation of confidence intervals is not
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The various trip expenditures were categorized by item to show which
items were of greatest expense. The results are presented in Table 27 ,
Vehicle cost was the largest single expense. Travel costs accounted fer

60.9 percent of the expenditures.

Table 27 . Oregon Fishing Trip Costs in 1977 by Oregon Residents with
Trip Costs Categorized by Type of Expenditure

All Fishing

Item Trip Expenses Percent
Traveal Costs

Vehicle costs $ 33,497,200 34.7

Food expense while travelling 20,668,400 21.4

Lodging expense while travelling 4,601,400 4.8
Destination Costs

Food expense while at destination 8,961,300 9.3

Lodging expense while at destination 6,720,900 7.0

Guide service 8,788,800 9.1

Rental equipment 3,102,000 3.2

Launching fees 1,119,800 1.2

Boat gas 3,188,500 3.3

Other rental equipment 258,300 3

Miscellaneous 5,514,400 5.7

TOTAL $ 96,421,000 '100.0

Trip expenses for trips primarily for salmon and steelhead (S-S) were
also analyzed. The S-S weighting systems discussed earlier (Methods 2 and
3) were used to ascertain the total estimated expenditures for S-S trips.
The same categories were used as were used in the all fishing category to

permit a comparison of figures. The results are presented in Table28 .

Salmon and steelhead fishing trip expenses were 30.8 percent of the
total trip expenses for all fishing by Oregon anglers during 1977, $29,676,900
+ 96,421,000 % 30.8 percent, Travel expenses for S-S fishing trips were
49.9 percent of the total S~S fishing trip costs, whereas travel costs of

trips for all fishing were 60.9 percent of the total. Salmon and steelhead
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travel costs were $14.8 million, whereas travel costs for non S-S fishing
trips were nearly $44 million. The average annual expense per S-S angler
was approximately $69; $29,676,900 + (275,256 + 155,571 = $69. For non
S-S fishing the average annual angler expense was $133; $66,744,100 +
502,000 = $133.

Trip expenses for S-S fishing by out-of-state anglers were calculated
using total out-of-state ocean daily licenses divided by the number of out-
of-state respondents with ocean daily licenses who indicated that they had
an S-S tag, multiplied by the average sample trip expenses. Out-of-state
S-S tag holders were used since daily licenses include an S-S tag and it
was assumed that out-of-state anglers were aware that they had the S-S tag
with the temporary license. The blow up factor was 71,078/119 = 597.294
Qut-of-state trip éxpenses for S-S fishing totalled $9,869 from the sample
(of which approximately 66 percent were travel costs), and expanded to the
pcpulation, totalled $5,894,700. Average sample out-of-state trip expenses
for trout trips were blown up for the total by multiplying by the ratio of
non-resident daily and yearly licenses divided by out-of-state responding
anglers.minus those assumed to be S-S fishermen. The total out-of-state
blow up factor was 139,492/292 = 477.71. Out-of-state trip expenses for
trout for the sample totalled $6,703 destination costs and $3,677 travel
costs for a total of $10,380 out-of-state trip expenses for the sample.
Expanded to the population, out-of-state trout ﬁrip expenses were estimated

to be $4,958,600.

In summary, out-of state anglers spent an éécimaced $5.9 million on
S-S trips and $5.0 million on trout trips in Oregon during 1977. These
amounts should be added to Oregon resident expenditures for total gross ex-
penditures. Thus, total S-S fishing trip expenses were estimated to be
approximately $35,572,000, and total non S-S fishing expenses were approxi-

mately $71,703,000 for a total for all fishing trip expenses of $107,275,000.

Estimated total equipment values and expenditures

Expenditures on fishing equipment were also estimated for Oregon

anglers. Figures in Table 29 represent the replacement costs of all



Table 28.. Estimated Fishing Trip Expenses in 1977 by Type of Expenditure for Oregon Residents with Yearly

$-S Tags and Daily Licenses, Non S-S Fishing, and All Fishing Totals

Total S-§ Percent Non S-S Total All
Yearly Daily Fishing Trip of S-S Fishing Trip Fishing Trip
Item S-S5 Tags Licenses Expenses Total Expenses Expenses
Travel Costs
Vehicle costs $ 8,098,400 $ 792,800 $ 8,891,200 29.96 $ 24,606,000 $ 33,497,200
Food while travelling 4,010,900 509,800 4,520,700 15.23 16,147,700 20,668,400
Lodging while travelling 1,096,100 293,100 1,389,200 4,68 3,212,200 - 4,601,400
TOTAL $13,205,400 $1,595,700 $ 14,801,100 49.87 $ 43,965,900 $ 58,767,000
Destination Costs
Food at destination $ 3,560,600 $ 380,900 $ 3,941,500 13.28 $ 5,019,800 $ 8,961,300
Lodging at destination 2,105,400 119,400 2,224,800 7.50 4,496,100 6,720,900
Guide and charter boat 3,969,600 386,700 4,356,300 14.68 4,432,500 8,788,800
service
Rental equipment 801,100 58,300 859,400 2.90 2,242,600 3,102,000
Launching fees 360,100 5,300 " 365,400 1.23 754,400 1,119,800
Boat gas 1,602,300 31,200 1,633,500 5.50 1,555,000 3,188,500
Other rental equipment 96,500 —— 96,500 .32 161,800 258,300
Miscellaneous 1,369,400 29,000 ~ 1,398,400 4,72 "~ 4,116,000 5,514,400
TOTAL $ 13,865,000 $1,010,800 $14,875,800 50.13 $ 22,778,200 $ 37,654,000
GRAND TOTAL $27,070,400 $ 2,606,500 $29,676,900 100.00 $ 66,744,100 $ 96,421,000

(44
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equipment up to the time each angler filled out the questionnaire, and the
replacement costs were divided into equipment used for all fishing and equip-
ment used for S-S fishing. These two major areas were further categorized
into expenditures for tackle, boating equipment, special clothing, camping
equipment, and miscellanecus expenses. A more detailed list of equipment

is contained in the questionnaire in Appendix V .

Table, 29 Estimated Total Replacement Value of Equipment Owned by
Oregon (Residents Only) Anglers

All Fishing Equipment S-S 'Fishing Equipment

Item Tctal Percent Total Percent
Tackle 68,737,200 19.5 16,277,600 7.67
Boat equipment 79,842,700 22.8 100,119,600 47.16
Clothing 2,186,700 .7 3,550,900 1.67
Camping equip. 197,561,000 . 56.0 91,445,100 43.08
Miscellaneous 4,292,100 1.2 894,300 42
TOTAL 352,619,700 100.0 212,288,000 100.0

A list of expansion factors, along with the method of calculation, are
given in Appendix I. Expansion factors for estimating total replacement
value of fishing equipment for all fishing were calculated using Method 6
in Appendix I. This method of expanding to the population was used because
anglers need not have a license to purchase equipment. Thus, non-cumulative
totals were used but it was assumed that only anglers or prospective anglers
would be interested in purchasing fishing equipment; therefore, the total

licenses represented the relevant population.

Methods 1 and 3 were used to expand S-S fishing equipment expenditures
to the populaticn because these methods represented more precisely the

population who would purchase S-§ fishing equipment.
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The sample means per angler for all fishing and S-S fishing and re-
lated equipment, along with the 99 percent confidence intervals, were
§702.91 * 70.57 and $422.88 * 51.52, respectively. The average total re-
placement value of S-S fishing equipment for those anglers who held annual
5-S tags was $720.88, while for those anglers who purchased one, two, or
three day licenses, the average total replacement value of S-S equipment

was only $289.10 per angler.

Boating and camping equipment were, by far, the items of greatest ex-
penditure, beth for all fishing and S-S fishing equipment. S-S fishing
equipment was 60 percent cf the total value for all fishing equipment,

$212,288,000 = $352,619,700 = 60 percent.

The method of calculation of the estimated value of S-§ equipment
purchased in 1976 was different than the method of calculation for equip-
ment expenditures in 1977. Since all of his 1976 expenditures were known
to the respondent when he filled out the questionnaire, the 1976 expendi-
tures were simply multiplied by the blow-up factor which consisted of the
total number of S-S tags divided by the total number of respondents in the

sample (Method 8).

This was not the case for respondents who were asked to report their
expenditures for 1977. Those respondents who were questioned at the end
of the first quarter still had the rest of the year to purchase equipment,
thus their expenditures were multiplied by four. Those respondents who re-
ported their expenditures at the end of the second quarter reported those
expenditures made to that date, and their expenditures were multiplied by
two to account for the rest of the year. Those respondents who reported
expenditures at the end of the third quarter reported expenditures for the
first nine months of 1977, and that amount was multiplied by 1.33 to account
for the last three months of 1977. The expenditures reported at the end of

1977 were used as they were reported.

The expansion factors were calculated as follows: The S-S tags scld
during the first quarter were divided by the number of respondents in the

first quarter. The second quarter expansion factor was calculated by
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dividing the S-S tags sold in the second quarter by the respondents who
had S-S tags in the second quarter. (See Methods 1 and 3, Appendix I.)
A simple example will help to illustrate the methodology and weighting

factors.

For simplicity, suppose there are 5,000 anglers who reported their
expenditures at the end of two time periods. Also, suppose that the ang-
lers sampled in the first time period purchased four times as much equip-
ment per year as those in the second time period, and a one percent sample

was taken. The results are shown below:

Example

lisible A Number of 5i=

E igible Vei;i? Months 1% Sample AV.Reported Sum of

hrog. “ﬁ?eny. YT o make of Number Expenditure Sample W Sw.S
Sample er. Jear Expendit. of Anglers Per Angler Expend. i i i
2,000 2,000 6 20 1,000 .20,000 100x2 4,000,000
3,000 500 12 30 500 15,000 . 100 1,500,000

Total = 5,500,000

Note that the true expenditure should indeed be (2,000 x 2,000) + (3,000 x S00)
= 5,500,000.

A procedure similar to the preceding example, Method 1, was used for ex-
panding non S-S fishing equipment to the population, except that all licenses

represented the population (see Method 6, Appendix I).

It should be noted that the estimated 1976 and 1977 fishing equipment
expenditures were lower than expected. One possible reason for lower re-
ported expenditures was that the fourth page of the questionnaire was tedi-
ous and time-consuming, and respondents may not have put down all their ex-
penditures for equipment. The reported expenditures, especially for 1976

and before, may have been subject to memory bias.
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Table 30 Estimated Expenditures for S-S Fishing, Non S-S Fishing, and
All Fishing for Fishing and Fishing-Related Equipment Purchased During
1976 by Oregon Residents

Total Expenditures Tctal Expenditures Total Expenditures
for S-S Fishing for Non S-S Fishing for A1l Fishing

Item Eoauipment Equipment Equipment
Tackle $ 1,084,700 $ 5,336,500 $ 6,421,200
Boating equipment 7,856,300 7,900,700 15,757,000
Clothing 160,300 313,900 474,200
Camping equipment 5,568,000 28,640,500 34,208,500
Miscellaneous 8,800 1,688,500 1,697,300

TOTAL $14,678,100 $ 43,880,100 $58,558,200

It is also possible that the drought in the latter part of 1976 and
the early part of 1977 might have dampened the enthusiasm for fishing and was
thereby reflected in the decreased expenditures for equipment. Catch data
(Oregon Department of Fish and Wildlife, 1977) indicate a substantial drop
in numbers of salmon and steelhead caught during 1977. Steelhead caught in
1976 was the lowest in the previous 11 years. Steelhead taken in 1975
totalled 186,450 fish, while for 1976 it was 118,275-- a 36.6 percent drop
from the previous year. Salmon and steelhead catch for Oregon declined

from 686,260 fish caught in 1976 to 567,112 in 1977, a drop of 21 percent.

A Comparison of 1962 and 1977 S-S Expenditures

As noted earlier, fishing trip expenses for 1977 were divided into two
parts——travel costs and destination costs. Estimated total travel costs for
all fishing by Oregon residents were approximately $58.8 million. The esti-
mated travel costs for S-S fishing were approximately $14.8 million. Esti-
mated total destination costs for all fishing were approximately $37.7 million
while destination costs for S-S fishing trips were approximately $14.9 million.

Bow do the S-S trip costs compare with those of earlier years?

The 1977 S-S fishing trip costs can be compared with 1962 S-S trip
costs published earlier (Brown, Singh, and Castle, 1964). To make the

trip costs more comparable, the 1977 trip costs were deflated to the 1962



Table 31.

Residents During 1977

Estimated Total Expenditures for S-S and Non S-S Fishing Equipment Purchased by Oregon

Estimated Value Estimated Value Total REN] Total Value Total Value
of S-S Equipment of S-S Equipment 5-S Equipment of Non S-S of All
Item by Yearly S-S Tags by Daily Licenses Equipment Percent Equipment Equipment
Tackle $1,641,800 $ 304,900 $ 1,946,700 11.01 $ 7,911,200 $ 9,857,900
Boating 10,223,000 -0~ 10,223,000 57.84 11,523,200 21,746,200
equipment
Clothing 144,900 -0~ 144,900 .82 298,900 443,800
Camping 5,056,400 23,400 5,079,800 . 28.74 41,817,800 46,897,600
equipment
Miscellaneous 280,900 _=0- 280,900 1.59 1,103,500 1,384,400
TOTAL $17,347,000 $ 328,300 $17,675,300 100.00 $62,654,600 $80,329,900

L
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price level by using the Consumer Price Index (U.S. 1973), equivalent to multi-

plying the 1977 costs by 0.5166. Estimated total S-S5 fishing trip costs
in 1962 by ali anglers, both Oregon residents and non-residents, were
$8,155,00C while 1977 trip costs for S-S fishing (by Oregon residents only)
in termg of 1962 dollars were $15,331,000, an increase of approximately

88 percent.

A more detailed comparison of S~S fishing trip expense items is pro-
vided in Table 32. Lodging expenses increased more than three times while

almost all other expenses doubled.

It needs to be kept in mind that the 1977 trip expenses in Table 28.
were for Oregon residents only whereas the 1962 expenses were for all
anglers, both residents and non-resident. When the non-resident angier
1977 S-S trip expenses of $5,894,700 are included, total 1977 S-S trip
expenses of $35,572,000 are estimated. Multiplying 0.5166 times $35,572,000
gives about $18,376,000, the estimated 1977 S-S trip expenses in 1962
dollars. Thus, in real terms, S-S trip expenses actually increased by
$18,376,000 + $8,155,000 = 225 percent.

Salmon and steelhead equipment expenditures increased from approxi-
mately $9.35 millicn in 1962 to $11.87 million in 1976~--an overall in-
crease in equipment expenditures of approximately 27 percent. When con-
verted to 1962 dollars, the 1976 fishing equipment expenditures were less
than the 1962 expenditures. However, the lower expenditures for 1976 in
Table 29 may have been the result of anglers failing to recall all pur-
chases made a year or two earlier. Angler equipment expenditures of ap-
proximately $17.7 million were estimated for 1977, about the same level
as for 1962, if the 1977 expenditures are deflated to 1962 dollars by the
Consumer Price Index. In terms of 1977 dollars, expenditures for camping,
boating, and miscellaneous equipment approximately doubled in 1977 as
compared to 1962, whereas dollars spent on tackle remained about the same,

and dollars spent on special clothing decreased.
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Table 32 . Comparison of S-S Fishing Trip Expenses by Oregon Anglers
in 1962 Versus 1977, All in Terms of 1962 Dollars

Estimated 1977 Trip

Estimated 1962 Trip by Oregon Residents

Item Expenses by All Anglers Onliy2:
Vehicle cost $ 2,391,000 $ 4,593,200
Food while travelling 2,847,700 4,371,600
Food while at destination
Lodging while travelling 511,300 1,867,000
Lodging at destinaticn
Guide service 912,600 2,250,400
Rental equipment
Launching fees 1,056,900 1,476,600
Boat gas
Other rental equipment

quep 435,500 772,300
Miscellaneous
TOTAL $ 8,155,000 $ 15,331,100
a/

~ The 1577 prices were deflated to the to the 19G2 level by rultiplvirg
by 0.516C, based upon the consumer price index (U.S. 1973).

Table 33 . Comparison of Oregon S-S Fishing Equipment Expenditures in
1962 Versus 1976 and 1977

Estimated 1962 Estimated 1976 Estimated 1977

Expenditures Expenditures Expenditures
for Fishing for Fishing for Fishing
Item Equipment Equipment Equipment

Tackle $ 1,904,800 $ 876,900 $ 1,946,700
Boating equipment 5,493,900 6,351,400 10,223,000
Clothing 362,600 129,600 144,900
Camping equipment 1,434,700 4,501,400 5,079,800
Miscellaneous 150,500 7,200 280,900
TOTAL $ 9,346,500 $ 11,866,500 $17,675,300.
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CHAPTER 7

CHARACTERISTICS AND EXPENDITURES
OF WASHINGTON ANGLERS

Effect of Age and Income Upon
Fishing Patterns and LExpenditures

The angler characteristics thought to be potentially important were
age, income, and expenditure patterns. Each of these characteristics were
ccnsidered in detail as they related to items of purchase, value of equip-
ment, fishing success, length of fishing trip, number of trips, and other

demographic information.

Effect of age upon fishing and expenditures

The respondents were categorized according to age in one of seven age
groups. The number of respondents in each category is listed in Table 34,
The distribution of anglers by age group was surprisingly uniform. All age
groups were between 200 and 400 anglers with the exception of the 30-39 age
group and the over 70 age group. The median age of the anglers was esti-

mated to be about 41 years.

Table 34, Frequency of Anglers in Each Age Category

Age Number of Respondents ‘Percent
Under 21 241 12.4
21-29 276 14.2
30-39 414 21.3
40-49 324 16.6
50-59 370 18.0
60-69 258 13.2
70-over 65 3.3

TOTAL 1,948 100.0

The total number of fishing trips included trips that were primarily
for fishing and trips for other purposes, but where some fishing was done.

Total trips and trips primarily for fishing were sub-divided into age groups,
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and the results are presented in Table 35 , There seemed to be no strong
relationship between age and trips. In fact, the participation by age

group was surprisingly uniform.

Table 35. Average Number of Fishing Trips Per Respondent, Trips
Primarily for Fishing, and Salmon Trips by Age Group

Trips Primarily Trips Primarily

Total Fishing Trips for Fishing for Salmon
Ave, No. Trips per Ave. No, Trips Ave, No. Salmon
" Age Respondent Per Resrondént Trips/Respondent
Under 21 7.4 6.0 3.7
21-29 7.2 6.5 3.1
30-39 7.4 6.6 3.7
40-49 6.8 6.0 4.2
50-59 5.9 5.4 3.6
60-69 5.6 4.7 3.6
70-over 5.7 5.5 4.4

Average miles per trip, average time, and average expected time per
trip were computed using the following procedure: The total miles the
respondent travelled, the total time spent on the trip, and the total ex-
pected length of stay in hours were divided by three--if the respondent
reported he went on at least three trips--divided by two if the respondent
reported he went on two trips, and divided by one if the respondent re-
ported he went on one trip. This procedure yielded the average miles
travelled per trip, average length of stay in hours, and average expected
length of stay in hours for a maximum of the last three trips of the
quarter that the angler took. Average destination and travel expenses were
calculated in the same way. Travel expenses were a summation of food,
drink, lodging, and transportation costs en route, while destination
expenses were a summation of food, drink, lodging, bait, lures, rental
equipment, guide service (including charter boat fees), boat launching
fees, and gas purchased for the boat at the destination. Transportation
costs were calculated on a cost per mile basis. The cost per mile esti-
mate used for a pickup or car was 9.75 cents, while the cost per mile '
estimate for a camper, motorhome, or pickup with camper was 11.6 cents per

mile (U.S. Department of Transportation, 1977).
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Average miles per trip, average expected length of stay per trip, and
trip expenses were classified by age group to find out which age groups
tended to zo farther per trip, spend more momey, and stay longer per trip.
Some of the results are presented in Table 36, Generally, as the age of
the anglers increased, they went further per trip, spent mcre time oun the
trip, expected to stay longer, and spent more money for travel costs and
destination costs per trip. This pattern was consistent up to age 70, in

which case most 'costs and time spent per trip declined.

Tabie 36, Average Length of Time Per Trip and Average Expected Time
Per Trip by Age Group for All Fishing Trips

Average Time Average Expected

Age Per Tripl: Time Per Tripa/
Under 21 24.0 hours 18.8 hours
21-29 22.4 hours 18.5 hours
30-39 26.8 hours 21.90 hours
40-49 29.3 hours 22.1 hours
50-59 29.5 hours 23.8 hours
60-69 32.8 hours 24,8 hours
70-over 29.6 hours 21.0 hours

a/

~— Expected time was the time the respondent expected to spend on the
trip when making plans for the trip.

Total replacement value of fishing and related equipment used for all
fishing and total replacement value of equipment used for salmon fishing,
as listed on page 4 of the questionnaire, were classified by age group in
Table 37. The middle aged anglers, ages 30 to 59, accounted for the high-

est value for all fishing and salmon fishing equipment expenditures.

It was hypothesized that experience may be an important factor in
fishing success. It was further hypothesized that exberience was positively
correlated with age. Therefore, the number cf salmon caught per hour by those
fishermen who caught one or more salmon on the trip was classified by age.
The older anglers seemed to be more successful at catching salmon; however,
this increase might be & result of more hours spent fishing per trip by

older anglers since the older anglers averaged more time per trip, Table36 .
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Table 37. Replacement Value of All Fishing and 5-S Fishing Equipment
By Age Group

Repiacement Value of All Replacement Value of SAL
Fishing Equipment Per Fishing Equipment Per
Respondent Respondent

Age Mean Sample Total Mean Sample Total
Under 21 421 101,000 383 92,000
21-29 450 124,000 308 85,000
30-39 911 377,000 679 281,000
40-49 1,181 382,000 797 258,000
50-59 739 273,000 584 216,000
6C-69 649 167,000 493 127,000
70-over 505 31,000 365 22,000

Effect of income upon fishing and expenditures

The respondents were classified by income levels ranging from under
$3,000 annual household income to over $100,000 annual household income.
Various factors were classified by income to see if there were any rela-
tionships. Table 38 contains a breakdown of some general demographic
characteristics of Washington anglers by income group. Household size and
hours worked per week tended to increase with income level, as shown in
Table 38.

A breakdown of the total number of fishing trips taken and the number
of trips taken primarily for fishing by income level is presented in
Table 38. There were no important trends between income and number of all
trips taken, but trips primarily for fishing first increased, then de-

creased, as income increased.
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Table 38 . Number of Persons Per Household and Number of Hours Worked
Per Week by Income Group

Average Number of Average Number of Hours
Inceome Group Persons/Househoid Worked Per Week
Under $3,000 3.35 10.37
3,000-4,999 2.58 25.59
5,000-7.999 2.13 22.48
8,000-11,959 2.70 26.15
12,000-14,999 3.02 31.29
15,000-17,999 3.13 33.84
18,000-24,999 3.56 35.39
25,000-49,999 3.51 35.29
56,200-100,000 3.67 37.85
over 100,000 2.94 22.90
Entire Sample 3.18 32.71

Table 39. Total Fishing Trips Versus Trips Primarily for Fishing, by
Income Group

Income All Trips Trips Primarily for Fishing
Group Sample Mean Sample Total Sample Mean Sample Total
Under $3,000 7.0 183 2.8 98
3,000-4,999 6.9 247 5.9 212
5,000-7,999 7.3 672 6.5 589
8,000-11,999 6.1 1,100 5.5 987
12,000-14,999 7.4 1,347 6.4 1,157
15,000-17,999 7.1 1,570 6.3 1,387
18,000-24,599 6.7 3,040 6.0 2,685
25,000-24,999 6.8 1,945 5.8 1,653
35,000-49,999 5.5 567 4.8 499
50,000-100,000 6.0 293 5.2 253
over 100,000 5.0 70 4.0 52
Entire Sample 6.7 11,034 5.9 9,572

Average time spent at the destination per trip and average number of
persons per trip were classified by income, and the results are presented
in Table 40 for all types of fishing trips. Most anglers, regardless of
income, travelled approximately the same number of miles per trip and
spent about the same number of hours at their destination with the ex-

ception of the lower income levels.
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Table 40. Average Hours at Destination and Number in Group by Income
for All Fishing Trips :

Average Number of Hours Average Number
Income Group Spent at Destination in Group
Under $3,000 24.9 1.9
3,000-4,2999 26.7 2.2
5,000-7,999 20.6 2.4
8,000-11,999 38.9 2.7
12,000-14,999 30.2 2.8
15,000-17,999 29.6 3.2
18,000-24,999 30.3 3.2
25,000-34,999 27.6 2.8
35,000-49,999 29.9 3.5
50,000-100,000 34.9 3.7
over 100,000 . . 30.2 2.9

Durable equipment was next considered as it related to the income
level of the respondents. Durable fishing and related equipment (listed
on page 4 of the questionnaire) was divided into four sub-groups, and
each sub-group was classified by income level. The first two sub-groups
consisted of equipment used for all fishing while the second consisted of
equipment used for salmon fishing. These two major sub-groups were fur-
ther divided into the tackle sub-groups and used for all fishing and tackle
used for salmon fishing, as shown in Table 41 .

1

Table 4l. Average Replacement Value of Equipment Used for All Fishing,
Equipment Used for Salmon Fishing, Tackle Used for All Fishing, and
Tackle Used for Salmon Fishing, by .Income Group

Mean Value of Mean Value of Mean Value of Mean Value of

Income All Fishing Salmon Fishing Tackle for Tackle for
Group ‘Equipment Equipment All Fishing Salmon Fishing
Under $3,000 190 72 32 1
3,000-4,999 - 624 445 85 8
5,000-7,999 416 183 136 40
8,000-11,999 443 395 162 25
12,000-14,999 482 441 137 23
15,000-17,999 586 405 124 30
18,000-24,999 793 646 156 33
25,000-34,999 1,147 747 197 36
35,000-49,999 1,394 960 202 45 .
50,000-100,000 1,329 681 168 12

over 100,000 911 . 858 50 . 1
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Anglers with higher incomes tended to buy more equipment for both all
fishing and salmon fishing, except at the very highest level. Between
$3,000 per annum income and $100,000, the pattern of more income and more
equipment was fairly consistent. The over $100,000 income group expendi-

tures dropped quickly-=-particularly for tackle expenses.

The fishing trip and expenditures are important, but the ultimate
reward is catch. Therefore, success per hour for salmon was broken down
by income level to see if there was any relationship between success per
hour and income. Although the trend was not entirely consistent, the
average number of salmon caught per hour tended to increase with the
higher income levels. However, it should be remembered that anglers at the
higher income levels took more trips on the average and had more investment

in equipment, which may partly explain the increased success rate.

Characteristics of Washington anglers as they relate to income can be
summarized by stating that higher income levels tended to go farther per

trip, take more people per trip, spend more money, and buy more equipment.
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Average Expenditures by Washington Anglers

The first part of this section contains a summation of the different
types of trip expenses while the second section is concerned with durable

equipment expenditures.

Average salmon fiching trip expense

Trip expenses were itemized and summarized as follows: each item of
expenditure was summed over all trips taken and divided by the number of
respondents to obtain a weighted average for each type of trip expense.
Vehicle cost was the cost of operating and maintaining a vehicle on a cost-
per-mile basis. The cost of operation differentiated between autecs and
pickups versus motcr homes and campers. Cost per mile for autos and pick-
ups was computed at ¢.75 cents, as explained earlier for Oregon angler trip
expenses., The cost per mile for campers and motor homes was 11.6 cents

(U.S. Department of Transportation, 1977).

Table 42. Average 1977 Washington and Out-of-State Resident Expenditures
Per Salmon Fishing Trip, Categorized by Type of Expense

Washington Out-of-State
Type of Expense Residents " Residents
(1) Vehicle cost $ 5.78 $ 14.19
(2) Food expense while travelling 2.09 14.81
(3) Lodging expense while travelling 0.77 8.54
(4) Food expense at destination 3.33 11.76
(5) Ledging expense at destination 2.02 6.65
(6) Guide service and charter boat expenses 3.93 9.28
(7) Rental equipment 1.42 5.08
(8) Launching fees 0.84 1.04
(9) Boat gas expenses 3.53 2.10
(10) Other rental equipment 0.16 0.46
(11) Miscellaneous expenses 0.96 0.17
Sub-Total of Travel Expenses (items 1-3) 8.64 37.54
Sub-Total of Destination Expenses (items 4-11) 16.19 36.54

TOTAL TRIP EXPENSES $ 24.83 $ 74.08
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Average renlacement value of durable equipment

Replacement value of total equipment per angler was sub-divided into
equipment used for all fishing versus equipment used for salmon fishing.
The different equipment value categories ranged from under $50 to over
$5,000 per angler. These equipment value categories were broken down by
average miles per trip to see if the respondents with higher equipment in-

~vestment tended to go further per trip. The results are shown in Table 43.

Table 43. Effect ¢f Value of Equipment Investment Upon Average Miles

Traveled Per Trip for all Fishing

Replacement Value Average Miles Per Average Miles Per

of Equipment Trip for All Trip for Salmon

Per Angler Fishing Equipment Fishing Equipment’
Under $50 103 93
50-160 83 75
101-200 91 101
201-400 87 87
401-700 89 100
701-1,000 99 100
1,001-1,500 104 97
1,501-2,000 87 104
2,001-5,000 97 78
over 5,000 105 75

Tiiere seened to be no consistent trend between amount of equipment and
distance travelled to fish for either all fishing equipment or salmon fish-
ing equipment. Equipment used for all fishing and salmon fishing was also
sub-divided by item of purchase, and the sample summation 1s presented in
Table 44.

The percentage of all fishing equipment allocated to salmon fishing
was 66.6 percent. It should be noted, however, that only salmon fishermen
were sampled and as a result, the percentage of all fishing equipment allo-

cated to salmon fishing is higher than for the population of all anglers.
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Table 44. Average Replacement Value of Equipment Owned by Washlygton
Resident Anglers by Item for All Fishing and for Salmon FishingZ

Av. Replacement
Value for Equip- Total for Sample Av, Salmon Total for Sample

ment Alloca?ed of All Flshlyg Fishiqg Pf Salmon E;sh7

Item to All Fishing Allocationd: Allocation ing Allocation=-
Tackle $ 158, $ 308,000 s 29. $ 56,800
. Boating equip. 334, 650,700 322. 626,900
Clothing 2. 4,800 2. 4,700
Camping equip. 250. 487,600 145, 281,900
Miscellaneous &, 8,000 36, 5,800

é/ Individual items under each section are contalned in the questionnaire
in Appendix V .

b/

—' Total was for sample-expansion to the population will be presented in
next section.

Total'Expenditures by Washington Anglers

It is important at this point to discuss the expansion factors for
Washington and the method of calculation. The sample was drawn from salmon
punchcard holders by the Washington Department of Fisheries. The blow-up
factors for Washington were calculated on a regional basis to account for
ocean fishing, fishing in Puget Sound, freshwater fishing, and fishing in
Washington by out-of-state residents. Region 1 (ocean) included Pacific,
Clallam, Jefferson and Grays Harbor counties. Region 2 (Puget Sound) in-
cluded Mason, Thurston, Pierce, King, Snohomish, Skagit, Whatcom, San
Juan, Island, and Kitsap counties. Region 3 (freshwater) included the
remaining Washington counties, and Region 4 was out-of-state. Since the
survey covered only four months (June to September) the other eight months
were accounted for by multiplying Regions 1, 2, 3 and 4 by 1.068, 1.552,
2.020, and 1.1777, respectively. These figures were calculated based on
participator rates and catch for the region for the four summer months as

a ratio of the entire year (Hoines, Ward, and Nye, 1978).
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The blow-up factors for Regions 1-4 were obtained by dividing the num-
ber of salmon punchcards for each region by the number of respondents, then
multiplying by the factor to account for the other eight months not covered

in the survey. Thus, the blow-up factors were as follows:

Region 1 35,557/106 * 1.068 = 358.455
Region 2 316,322/827 * 1.552 = 593.630
Region 3 103,196/1015 * 2,020 = 205.375
Region 4 154,448/396 * 1.1766 = 488.610

Since the punchchards from which the sample was drawn represented po-
tential Washington salmon sport anglers and not the population of all
Washington anglers, inferences about the number of trips and expenditures
for species other than salmon could be misleading. However, based upon
cur sample, the average number of szlmon fishing trips per Washington
resident angler was estimated to be about five trips for 1977. Average
number of salmon fishing trips by out-of-state sport anglers was estimated

to be apprcximately two.

Variable costs were divided into two major catesories, with items
listed within each major category. The first category consisted of those
expenditures incurred by the angler while travelling to and from the fish-
ing site. These expenditures included vehicle costs, fcod, and lodging
expenses. The second category consisted of those expenses incurred at the
site. Destination or site costs included such expenses as food, lodging,
guide and charter boat services, launching fees, bait, rental equipment,
and other miscellaneous expenditures. Variable or trip costs were ex-
panded to the population on a regional basis for travel costs and destin-
ation costs, respectively. Variable salmon trip expenditures were cate-
gorized by item, indicating items of greatest expense, as shown in Table 43 .
The total estimated travel and destination expenses were $86,505,800 for

salmon fishing trips during 1977. The 99 percent confidence interval for

travel and destination costs per angler per year were $45.39 + 3.89 and

$84.98 = 3.30, respectively for Washington resident anglers. However, it
should again be noted that estimated costs are subject to memory bias and
reporting error. Therefore, the usual interpretation confidence intervals

is not appropriate for these data.
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Table 4&5. 1977 Washington Resident and Out-of-State Sport Angler

Salmon Trip Expenses, Categorized by Type

Washington  Out-of-State Total
Item Residents Residents Expenditures
Travel Cost
Vehicle cost $13,812,300 $5,206,600 $19,018,900
Food expenses while 4,994,300 5,434,800 10,429,100
travelling
Lodging expenses while 1,848,900 3,134,900 4,983,800
travelling
Destination Costs
Food expenses at destination 7,948,600 4,314,400 12,263,000
Lodging expenses at 4,816,700 2,438,700 7,255,400
destination
Charter boat and guide 9,394,600 3,405,600 12,800,200
service
Rental equipment 3,382,200 1,862,600 5,245,800
Launching fees 2,014,300 380,100 2,394,400
Boat gas 8,445,800 770,000 9,215,800
Other rental equipment 385,400 167,600 553,000
Miscellaneous 2,284,600 61,800 2,346,400
Total Travel Costs 20,655,500 13,776,300 34,431,800
Total Destination Costs 38,673,200 13,400,800 52,074,000
GRAND TOTAL TRIP COSTS $59,328,700 627,177,100 $86,505,800

Guide and charter boat services and vehicle costs were the two largest
items of the total expenditures in Table 45. Trével costs accounted for 39.8
percent of the expenses while destination costs accounted for the remaining
60.2 percent of total expenditures by both out-of-state and Washington resi-

dents.

Expenditures for salmon equipment was also estimated for Washington
resident anglers. The figures represent the replacement costs of fishing
equipment allocated to salmon fishing. The equipment was divided into sub-

categories: tackle, boating equipment, special clothing, camping equipment,
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and miscellaneous expenses. The expansion to the population was done on a
regional basis, and the results are presented in Table 47. A more detailed
listing of the equipment is found on page 4 of the questionnaire, Appendix
V', The average replacement value for salmon equipment was approximately
$734 per angler, considerably higher than the $423 for S-S equipment per
angler reported for Oregon in the preceding chapter. The replacement value
for Washington salmon fishing equipment may be higher because the location
cf Higet Sound may encourage Washington anglers to invest heavily in boating

equipment.,

Table 46 Estimated Total Replacement Value of Fishing and Related
Salmon Equipment Owned by Washington Anglers

Item Total Percent
Tackle $ 16,108,100 4.8
Boating equipment 235,607,800 70.5
Clothing 1,144,400 .5
Camping equipment 77,877,700 ) 23.3
Miscellaneous 3,072,500 .9

TOTAL $ 334,107,500 100.0

Table 47. Estimated Salmon Equipment Expenditures by Washington Resident
Anglers During 1977

Ltem Expenditures for Salmon Equipment Percent
Tackle $ 1,031,000 2.3
Boating equipment 30,239,300 76.0
Clothing 180,400 A
Camping equipment 8,187,700 20.6
Miscellaneous 158,200 A

TOTAL $39,796,600 100.0
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Expenditures for equipment purchased during 1977 were also expanded to
the population. Since the last three months of the year were not covered
by the questionnaire and the angler was still able to purchase equipment
during that period, a factor was used to account for this period. The
estimates from the sample were multiplied by 12/9 to account for the re-
maining three months that the angler could still purchase equipment. Using
expansion factors on a regional basis, 1977 salmon equipment expenses were

estimated and the results are presented in Table 43.
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Estimated Trip Expenses Incurred
In Washington Counties

In order to ascertain a more accurate estimate of the trip expenses
made to each county, the travel expenses for a 'within' county trip were
added to the destination expenses of that county. It was assumed that if
the angler iived in County A and fished in County A, that he did not
travel outside County A and, therefore, '"within'" county travel expenses
and all on~-site expenses could be allocated to that county. It should be
noted that this procedure underestimates total travel expenses since travel
costs for trips made outside the county of residence were not included.
It was hoped that the procedure would at least yield the minimum expendi-
tures that could be allocated to each county. The summation of "within"
county travel costs and all destination costs are presented in Table 44

for each county.

Limitations of Estimated
Washington Expenditures

It needs to be kept in mind that the results of the 1977 Washington
survey of salmon anglers are even more limited than for the corresponding
Oregon survey. For one thing, the response rate was only 44.4 percent for
Washington as compared to 55.6 percent for Oregon. Furthermore, there was
time to correct by telephone only 23 percent of the incomplete Washington
questionnaires as compared to correction by telephone of over 67 percent
of incomplete Oregon questionnaires. Consequently, there were only 965
Washington questionnaires complete in every regard out of 4,728 that were
supposedly delivered to anglers by mail, only 20.4 percent, compared to
3,561 + 8,461 = 42 percent for Oregon. Although additional questionnaires
from both states were complete in most regards and could be used for most
computations, the nonresponse problem was obviocusly more serious for the

Washington data.
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Costs for Salmon Fishing for Washington Counties.
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County Travel Costs and All Destination

"Within" County

County Travel Costs Destination Cost County Total
Region 1
Clallam 228,100 9,371,600 9,599,700
Grays Harbor 217,900 12,486,100 12,704,000
Jefferson -0~ 849,700 849,700
' Pacific 53,800 10,357,900 10,411,700
TOTAL 499,300 33,065,300 33,565,100
Region 2
Island 210,900 2,463,300 2,674,200
King 932,500 1,618,500 2,551,000
Kitsap 472,200 2,796,100 3,268,300
Mason 30,300 234,700 265,000
Pierce 311,000 2,256,300 1,467,300
San Juan ~0- 890,000 890,000
Skagit 207,300 845,700 1,053,000
Snohomish 302,900 1,775,500 2,078,400
Thurston 211,300 846,600 1,057,900
Whatcom 21,300 507,000 528,300
TOTAL 2,699,700 14,233,700 16,933,400
Region 3
Adams -0- -0- -0~
Ascotin ~0- 5,900 5,900
Benton 51,300 148,500 199,800
Chelan 26,100 283,400 309,500
Clark 384,500 392,100 776,600
Columbia -0~ 284,400 284,400
Cowlitz 633,500 1,265,300 1,898,800
Douglas 200 87,000 87,200
Terry -0- 75,500 75,500
Franklin 5,500 156,300 161,800
Garfield -0~ -0- -0~
Grant 5,400 393,200 398,600
Kittitas 5,400 127,000 132,400
Klickitat 100 29,200 29,300
Lewis 230,300 465,600 695,900
Lincoln -0~ 51,500 51,500
Okanogan 28,000 251,500 279,500
Pend Oreille -0~ 69,300 69,300
Skamania 1,600 142,200 143,800
Spokane 41,200 99,900 141,100
Stevens -0~ 58,300 58,300
Wahkiakum -0- 141,500 141,500
Walla Walla 23,900 41,100 65,000
Whitman 5,200 55,200 60,400
Yakima 75,400 151,100 226,500
TOTAL 1,517,600 4,775,000 6,292,600
GRAND TCTAL 4,717,100 52,074,000 56,791,100
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CHAPTER B

SUMMARY AND CONCLUSIONS

Estimated expenditures in 1977 by salmon-steelhead sport anglers
fishing in Oregon were estimated to be about $35.6 million for fishing trip
expenses and $17.7 million for equipment, adding to a tbtal expenditure of
"around $53.3 million. TFor Washington, estimated 1977 fishing trip expenses
were $86.5 million, and estimated salmon equipment expenditures were $39.8

million, adding to a total estimated 1977 expenditure of around $126 million.

Although gross expenditures may be of interest to sport anglers and
the public, the usefulness of gross expenditures by themselves is very
limited. Considerable additional information is needed to even estimate
the economic activity generated by gross expenditures. Even then, gross
expenditures cannot be used to infer the net economic benefit or value to
sport anglers from fishery resouces, as explained in detail in Chapter 6.
Instead, what is needed 1s some measure or estimate of willingness-to-pay

by recreational users of fishery resources.

A recommended procedure for estimating the net economic benefits to
recreationist is the so-called ''travel cost' method. This method was used
to estimate the net economic benefits to sport anglers of several fisheries

in Oregon and Washington.

Based upon a commonly used specification of the travel cost method,
estimated net economic benefits to Oregon salmon and steelhead anglers

were the following:

Fishery Estimated Net Economic Benefits
Oregon ocean salmon sport angling $13.1 million
Oregon fresh-water salmon sport angling 6.2 million
Oregon steelhead sport angling 12.2 million

Total $31.5 million
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Estimated net economic benefits to salmon sport anglers fishing in

Washington were the following:

Fishery Estimated Net Economic Benefits
Washington ocean salmon sport angling $28.9 million
Puget sound salmon sport angling 10.8 million
Wasnington fresh-water salmen sport angling 2.8 million

Total $42.5 million

The measure of consumer surplus was used to estimate the net
economic value for the Oregon and Washington anadromous salmonid
fisheries as opposed to selecting the single owner maximization
point on the demand curve as suggested by Brown (1964) and Crutchfield
(1962). The consumer surplus value becomes in context, a maximum
net benefit measurement,

Equivalent variation or willingness to pay was used to measure
the net economic value of the anadromous salmonid fisheries as
opposed to the compensated variation measurement because the willing-
ness to pay measurement generally refers to projects already in place,
equivalent variation is bounded at the extreme by the respondent's
income, and, given a normal good, equivalent variation is a more
conservative measure than compensation variation.

The formulation of the opportunity cost of travel time variable
seemed promising, however it was significant in a limited number of
demand curve estimations. Worthly of note, however, 1s the substantial
decrease in the correlation between travel cost and travel time.
Better specification of the opportunity cost of time variable may
improve the results of this variable.

The fishing equipment variable used as a proxy for tastes and
preferences was consistant in the Oregon fishery, but it was not
significant in the Washington fisheries. Further research is needed
to explain the differences in the two fisheries which would cause
equipment to be significant in some Oregon fisheries, but not in

Washington.
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The use of dummy variables for each of the rivers in the
Washington and Oregon fisheries indicated a significant difference
in participation rates amoung certain rivers. It has been suggested
that these differences could be partially explained by the use of a
success variable associated with each river. The inclusion of a
fishing success variable was tried but without success. The data
were not available to try a variety of specifications of the variable
for this study, but further research and better specification of the

variable should prove to be fruitful.

Another limitation of the study was the magnitude of the non-
response bias. Further investigation is needed to explain the magnitude
and direction of the bias on the estimates of salmon and steelhead sport
angler expenditures and fishing effort. Additional research is also
needed to explain the differences in the explanatory variables which
were significant among the various fisheries. For example, research
is needed to explain why opportunity cost of travel time was significant

for Oregon fresh water salmon but not for Oregon steelhead angling.

This study provides a unique opportunity to test the validity of
mail questionnaires as an accurate source of data by comparing the
answers the respondents gave before and after they were telephoned.

This proceedure would indicate the magnitude of memory bias, the
general direction of the bias, and the effect of having the question ex-
plained to them vs having them simply reading the question on their

own.

Some of the hypothesis yet to be explored are the relationsnhips
of the Oregon and Washington anglers. Such areas of interest include
the effect of income on equipment purchased, fishing success, and
length of stay at the fishing site. Other interesting questions remain,
such as the effect of the amount of fishing equipment and age on the
fishing success rate. Some of these correlations are pointed out

in the text but more rigorous examination should be pursued.
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Some of this additional research has already gotten underway
in an effort to answer some of these issues and more is expected to

be done using the data collected for this study.
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APPENDIX I

EXPANSION FACTORS USED FOR THE OREGON SAMPLE

Method
1 S-S tag holders non-cumulative (permanent or annual)

Qi S-S tags in Popn in Quarter i/Sample S-S tags in Quarter i
Ql = 76,153/444 = 171.5
QZ = 85,022/596 = 142.6
Q3 = 84,841/572 = 148.3
Q4 ="' 29,240/270 = 108.3
SUMS 275,256/1,882

2 S-S tag holders cumulative (permanent or annual)
Ql = §-§ tagsl/sample S-S tags1

= { - — - -

Q2 (s-S tags; + S-S tagsz)/S S tags,
Q, = (s-5 tags; + ... + 5-§ tagsA)/S—S tags,
Ql 76,153/444 = 171.5
Q, 161,175/596 = 270.4
Q3 246,016/572 = 430.1
Q4 275,256/270 = 1,019.5

3 Daily license holders (1, 2, and 3 day angling 1icenses); Anglers

who purchase daily licenses are eligible to fish for salmon and
steelhead without a tag, hence, these anglers were considered to be
temporary S-S anglers. These anglers were not cumulated from one

* quarter to the next since we assumed all daily licenses expire dur-
ing the quarter they were purchased. Anglers who purchased a daily
license more than.on7e accounted for approximately 17 percent of
the daily licenses.2

a/

— From R.L. Berry, Oregon Department of Fish and Wildlife.
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Method
3 Qi Daily licenses in Quarter i/sample daily licenses in Quarter i
Ql 2,390/8 = 298.8
Q, 43,374/25 = 1,735.0
Q; 80,903/168 = 481.6
Q4 28,904/21 = 1,376.4

TOTAL  155,571/222

F ol

S-S tags were also divided into counties on a percentage basis
according to the percentage of the sample. Cumulated S-S tags
over the four quarters four each county were calculated as
follows:

County 1

Ql; ' 5-8 tagsl* % in county i/sample S-S tags,
Qz; (s-S tagsl* % in county i + S-S tagsz* % in county i)/

sample S-S tags2i

Q,; (s-8 tags

5 * % in county 1 + ... + 5-5 tags,* % in county 1)/

1

sample S-S tagsa'i
where: S-S tagsji = S-S tags sold in quarter "j" in county "i"
S-S tags, = S-S tags sampled in Quarter "i"
Expansion Factors for S-S Tags by County Distributed According to the Respon-
dents in the Sample and Cumulated to Account for Four Quarters.

" Region 1 " Expansion Factor ‘Region 3 " Expansion Factor
Benton 414,0 Baker 379.0
Clackamas 400.9 Clatsop 408.6
Lane 401.4 Columbia 407 .9
Linn 395.9 Coos 401.1
Marion 404.7 Crook 417.4
Multnomah 407.5 Curry 407.2
Polk - 399.5 Deschutes 414.0
Washington 400.5 Gilliam 379.8
Yamhill 399.5 Grant 379.5

Harney 506.0

Region 2 Hood River 406.6
Douglas 403.2 Jefferson 414.1
Jackson 407 .4 Klamath 396.7
Josephine 406.6 Lake 379.0
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Method Region 3 (cont.) Expansion Factor
4 Lincoln 403.5
Malheur 375.8
Morrow 455.4
Sherman 455.4
Tillamook 404 .7
Umatiila 399.4
Unicn 421.7
Wallowa 433.6
Wasco 404.7
Wheeler 379.4
5 S-S tags purchased during 1977 divided by the number of S-S tags
purchased in each quarter.
Ql 275,256/444 = 619.9 Q3 275,256/572 = 481.2
Q2 275,256/596 = 461.8 Q4 275,256/270 = 1,019.5
6 Non-cumulative blow-up factors for all fishing caluclated by
quarter by region as follows:
Region i
Q. = Total licenses sold in Quarter i/sample licenses reported
in Quarter i.
7 Expansion factors for all fishing trip expenses and trips by
quarter by region calculated as follows:
Region i
Quarter 1: Permanent llcenses(li) + temporary licenses(li) =
N, ./n, .
1i" 711
Quarter 2: Permanent llcenses(li + Zi)+ temporary llcenses(21)=
Npi/mos

Quarter 4: Permanent licenses + temporary

(1i + 2i + 31i)

llcenses(ai) = NAi/HAi

where: Permanent licenses( i) = yearly licenses sold in first
quarter in Region:

Temporary liceuses(li) = temporary licenses sold in

first quarter in Region i
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Region 1

Q 96,283/222 = 433
Q, 223,604/399 = 560
Qy 294,449/519 = 567
Q, 277,038/225 = 1,231
Region 2

Qy 18,246/81 = 225
Q, 42,076/147 = 286
Q4 54,863/191 = 287
Q, 51,678/83 = 623
Region 3

Q 41,863/388 = 108
Q, 96,103/698 = 137
Qy . 124,572/907 = 137
Q, 120,355/393 = 306

NOTE: Permanent licenses are cumulated throughout the four quarters but
temporary licenses are assumed to have expired during the quarter
they were purchased.

8 S-S tags (yearly)/S-S tags in sample.

275,256/1882 = 146.26
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APPENDIX II

DEFINITION OF SAMPLING AREAS FOR OREGON

Columbia
Clatsop

Coos

Multnomah
Clackamas

Yamhill
Polk
Benton

Douglas
Josephine

Hood River
Wasco
Sherman
Jefferson

Gilliam
Wheeler
Morrow
Grant

Lake
Harney

"Counties

Tillamook
Lincoln

Curry
Washington
Marion
Linn

Lane

Jackson

Deschutes
Crook
Klamath

Umatilla
Wallowa
Union
Baker

Malheur

109
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Number of Questionnarres

Area % of Licenses Licenses (1974) 37 Sample "Sent Out
A 5.0 28,438 853 853

B 3.7 21,647 649 649

C 35.8 206,637 6,199 2,066%*
D 27.0 155,946 4,678 1,559%%
E 11.7 67,542 2,026 1,013%
F 9.5 54,726 1,642 1,642

G 5.1 29,446 883 883

H 2.3 13,174 395 395
TOTAL 100.1 577,556 17,325 9,060

* 50% rate
**337 rate

The sample was 50 percent of names drawn in Area E, and 33 percent in Areas
C and D. In all other areas, all names drawn were used.

*337% rate
®*%257% rate

Fish & Wildlife Questionnaires
Areas " Our Areas % of Licenses ‘3% Sample Sent Out
1 A+C+D 67.8 11,730 4,478
2 B+E 15.4 2,675 1,662
3 9.5 1,642 1,642
4 5.1 883 883
5 2.3 395 395
Punchecards Questionnaires
Area No. of Lic. % of Tags "~ 3% Sample Sent Out
1 23,525 5.4 706 630
2 27,825 6.4 835 724
3 101,245 23.2 3,037%* 806
4 201,469 46.1 6,044%* 1,201
5 83,138 19.0 _2,494% 690
437,138 100.1 13,116 4,051
6 OUT-OF-STATE 949
TOTAL 5,000
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Clatsop

T11lamoo}]

I Yamhill

Columbla

Washington

Marion

D

Benton

Linn

‘ !Lane

Multnomah

C

¥, Clackamag 4

Morrow

Umadllia

Jefferson

{
.

Deschutes

Wheeler

Grant

G

Crook

Harney

Malheur —

Josephine Jackson

Klamath

Lake
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APPENDIX III

DEFINITION OF SAMPLING AREAS TOR WASHINGTON

STATE

Area 1 Area 2
No. ¢f County No. of County
Ccunty Licenses County Licenses
Fend Oreille 125 Okanogan 900
_ Stevens 425 Chelan 4,125
Ferry 125 Kittitas 1,400
Douglas 425 Yakima 9,62
Lincoln 350 Klickitat 575
Spokane 9,275 Skzmania 1,350
Whitman 875 Lewis 9,450
Adams 575
Franklin 1,950 nggLAgég' 27,825
Grant 2,300
Benton 4,925 TOTAL LIC. 437,162
Walla Walla 1,275 FOR STATE
Asotin 373 PERCENTAGE FOR
Columbia 125 STATE 6.365%
Garfield 200 ' ) ’
TOTAL LIC. 23,525 Araa 4
FOR AREA No. of County
TOTAL LIC. 437,162 County Licenses
FOR STATE Pierce 63,623
PERCENTAGE OF  5.38% King 137,846
STATE TOTAL LIC. 201,469
FOR AREA
TOTAL LIC. 437,162
Area 3 FOR STATE
No. of County . 0
R PERCENTAGE FOR 46.087
County Licenses STATE
Cowlitz 17,574
Wahkiakum . 950
Pacific 2,950 Area 5
Grays Harbor 11,524 No. of Ceounty
Thurston 19,524 ‘County ‘Licenses
Mason 4,625 - .
Jefferson 3,350 bnoh?mlsh 33,739
Skagit 8,400
Clallam 14,474
Clark 26 274 Whatcom 9,350
—_— Kitsap 24,449
TOTAL LIC. 101,245 Island 6,600
FOR AREA San Juan 600
TOTAL LIC. 437,162 TOTAL LIC. 83,138
FOR STATE FOR AREA
PERCENTAGE OF 23.16% TOTAL LIC. 437,162
STATE STATE
PERCENTAGE OF 19.017%



Punch Cards

Area No. of Lic. % of Tags
1 23,525 5.4
2 27,825 6.4
3 101,245 23.2
4 201,469 46.1
5 83,138 19.0
SUBTOTAL 437,202 100.1

6

* 337 rate
*%257, rate

3% Sample

706
835
3,037*
6,044%%
2,494%
13,116

OUT-OF-STATE

TOTAL

113

Questionnaires
Sent Out

630
724
806
1,201
690
4,051

949

5,000
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" 5-S Fishing

OREGON OCEAN SALMON
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_: 2. Ltm 8.250 4.250 2.250 1265.0 850.3 | tuBIs 81.5 71.500
81 3 ] coos, Jackson, Klamath S 67.250 26.500 10.250 2729.8 1566.0 | 19565 238.0 | $3.750
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E 12 Cooa 2 (215G0) .123 4.250 750 © 1.000 1353.3 I 998.5 2ts0¢ | 8.8 2.250
3] 431 coes 3 (49800) .136, arso | e b so o wnrzs |oewo | ass !t s 15250
_Sr__u Douglas 12,33 2.000 : 2.A00 2.0 1 1.3 | 22100 83.3  15.000
§ 15 Cuas . 7.000 3.000 1.200 1090.8 l 199 .4 71860 £3.0 4,200
P d6 | wesco 1 (13500) 626 ENSE 14,500 .833 200.8 19.7 | 1060 258 1.661
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WASIHINGTON FRESI] WATER SALMON AFSALW

3 Counties Obs. Sal Trips lic/ Resp/ KTrips Popn/ Trips/ ATSAL  ADSAL ATMSAL  ATREQ ATRSEQ AINC AILS- AOPYCSM Predicted Predicted Connumer Sub (et
2 /tone Zone Zone Zone Zone Capita . SAL 1RPSCPL _If'PE__ _-Eﬂitlﬁf._?ﬁ_Iiﬁﬁi;
1 Clark 6 24 26703 42 15259 164,000 09304 10167 19,667  2.667 18503  1318.2 17800 82.5 24.500 .04156 6815 251660
2 Skamania, Yakima 7 12 12823 42 3664 161,800 02205 9.837 11.143  4.129 7811 195.9 14994 149,4 10.774 04189 6778 253070
23 Klickitat, 8eaton, Franklin s 8 9291 46 1616 128,500 01257 3.000  7.800 .600  2796.8  1716.2 35880 32.0 4.400  .04938 6340 261790
15:’; 4 Pacific, Cowlitz ' 7 a6 21029 36 26870 89,200 30123 7.286 28.751 L5701 13909 992.0 20686 25,0 5.000 04453 3972 163391
S S Chelan, Oouglas, Spokane, Okanogan 5 10 19109 92 2077 398,000 00522 93.000 43.400 11.200 527.4 437.0 10900 411.6 78.400  .00572 2277 95080 1,093,490
n 6 Cowlitz, Clark 6 26 44083 70 16376 237,200 06904 3.333 23.000 1,333 1383.8 1097.0 23350 44.8 20.333 04898 11611 484020
et
::;7 Thruston, Pierce, Lewis 6 13 88010 119 9615 574,000 01675 4.5n 5,000 1.500 613.3 553.0 20800 63.0 17.167  .04760 27322 ], 14000 1,026,000
chis:_a Clark s 14 26703 42 8901 164,000 .05427 1.400  1.800 1.000  658.«  229.2 23weo 27,8  4.000 .0SI27  810E 35N 170 351,170
73,523 3,070,680 3,070, 080

Averaze benefit per predicted trips: 3070 680/73523 = $41.76
Estimated number of trips to ather rivers: 455095/830 x 128 = 70,183 trips

Total estimated consumer surplus: (70,183 x $41.76) + (3070 680) = §6,001,520
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APPENDIX V

QUESTIONNAIRES AND LETTERS
SENT TO OREGON AND WASHINGTON ANGLERS



OREGON STATE UNIVERSITY
CORVALLIS, OREGON 97331

in cooperation with

OCREGON DEPARTMENT OF
FISH AND WILDLIFE

Cear Qregon Angler:

You have been selected to help us establish the economic importance of
fishing in Oregon. Your response to the enclosec questionnaire is a vital
part of our sample, and there is no way we can substitute for the answers
you can give us.

Your information will be used to help justify and establish policies for pro-
tecting and enhancing Oregon fishing. Please be assured that your answers
will be treated confidentially and will be used for estimating patterns of
fishing and the economic importance of fishing in Oregon.

Please fill out the entire questionnaire. If you did not fish during the months
of January, February, March, please answer the questions on pages 1
and 4 of the questionnaire and return the entire questionnaire in the self-
addressed envelope provided. No stamp is necessary.

If you have any questions, please call (collect) either Bill Brown or Ken
Gibbs. We would be glad to receive any comments you care to make.

Sincerely,

WILLIAM G. BROWN KENNETH C. GIBBS
Dept. of Agricultural & Dept. of Resource Recreation
Resource Economics Management '

PH. (503) 754-2942 PH. (503) 754-2043
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OREGON STATE UNIVERSITY 129
CORVALLIS, OREGON 97331

in cooperation with

OREGON DEPARTMENT OF
FISH AND WILDLIFE

Dear Oregon Angler:

A few days ago we asksd you to heip us by completing an itemized list of
your fishing expenditures for the months of January, February, and March.
Your response to our survey is a vital part of our sample, and there is no
substitute for the answers that only you can give us. Your information will
be used to obtain better protection and management for our saimon and
steeihead in the years ahead.

Since we have not heard from you, we would appreciate it if you would fil!
out the enclosed questionnaire and mail it in the attached envelope today.
Please fill out the entire questionnaire. If you did not fish during the months
of January, February, and March, piease answer the questions on pages 1
and 4 of the gquestionnaire and return the entire questionnaire in the self-
addressed envelope provided. No stamp is necessary.

If you have any questions, please call (collect) either Bill Brown or Ken
Gibbs. We would be glad to receive any comments you care to make.-

Sincerely, : '

] » .
WILLIAM G, BROWN KENNETH C. GIBBS )
Dept. of Agricultural & Dept. of Resource Recreation
Resource Economics Management
PH: (503) 754-2942 PH: (503) 754-2043
arb

Attachment
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OREGON FISHING ACTIVITIES QUESTIONNAIRE

. Did you, yourself, go fishing in Oregon any time during the last 3 monlhs (January-March 1977), or not?
— . Yes, fished. {Go to Questicn 2) _____ No, did not fish. (Go to Question 5)

. How many times did you go fishing from January through March 19777 ____ _ Number.

. Of these Irips, how many were intended primerily as fishing trips, as contrasted 1o trips taken mainly for other reasons (but

where some lishing was done)? Number.
. Of all your fishing trips, how many were primarily for steelhead? .. _ Number.
How many were primarily for saimon fishing? Number.

How many for resicent trout? Number,
How many for any other species? (Please specify ) Number.

. What type of lishing license(s) did you, yourself, purchase for 1977? (Please check all thet apply.)

7 Resident Combination [3 t-day Angler

7] Resident Combination with bow [ 2-day Angler

[ Resident Angler [3 3-day Angler

{3 Juverile Angler [3 Pioneer Angler

] Nonresicent Angler ] Disabled Vet Angler

{3 10-day Angler {3 Senior Citizen Angler
. In addition, did you purchase a salmon-steedhead tag? ____ Yes No

. What is your approximate age?

] Under 21 {3 50-59

3 2t-29 3 60-69

3 30-39 [ 70 years orover
[0 40-49

. How many people, including yourself, are in your household and living at home at the presenl time? Number.

. Please indicate the average number of hours, if any, you were working for pay during the last three months. Please check
it you are retired or are a student.

Number of hours worked per week.
Retired.
Student.

. Which of the following categories most closely corfesponds to the comtined yeerly income, before taxes, for a// members
of your household for 19767

0] Under $3,000 {J $18,000-§ 24,999
{3 $3,000-$ 4,999 {3 $25,000-5 34,999
O § 5.000-5 7,999 [ $35.000-$ 49,999
{J $ 8,000-511,999 0] $50,000-$100.000
] $12.000-$14,999 {J Over $100,000

[ $15.000-$17,999

(PLEASE TURN TO PAGE 2 IF YOU FISHED IN JANUARY-MARCH 1977:
PLEASE TURN TO PAGE 4 IF YOU DID NOT)
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PLEASE ANSWER THE FCLLOWING QUESTIONS (11-21} ABOUT YOUR LAST 3 OREG(
IF YOU TOOK LESS THAN 3 TRIPS, PLEASE FILL IN ONLY THE QUEST

. Write name of river, stream, or name of lake {or ocean) where this fishing trip took place ...

. In what county was this port, river, lake, or stream where you lished? (See map on back of introductory letter)

20.
21.

. How many miles did you iravel, one way, on your fishing trip?

. How many hours (or days} did you spend at.your destination? .....

. Did you make tnis trip in an automobile or a pickup without a camper?

Circie YES or NO crren et e e

. Did you make this trip in @ motor home, auto with camper, or a pickup camper?

Circlie YES or NO

destination, in hours (or days)?

. When you were developing your plens for this trip, what was the shortest length of time you wouid have considered staying at your

STEELHEAD

. How rnany hours did you actually fish? (If for more than one species. divide the time among species):

SALMON

RESIDENT TROUT

SEA-RUN CUTTHROAT

WARM WATER GAME FISH
OTHER

. How meny lish of each species did you, yoursett, cetch?

STEELHEAD

SALMON

RESIDENT TROUT

SEA-RUN CUTTHROAT

WARM WATER GAME FISH
OTHER

How many people went with you on this trip? ......

Approximately how much did you and your group spend for the following items? (Just your best estimate)

(a) Food, drink (including liquor), bought in resteurants, bars, or taverns, while traveling to and from your destination ...........ccceecececveenecns

(b) Food and drink bought in restaurants, bars, and tavems while at your destination
(c) Total amount spent for camping fees, lodging in motels and hotels, while traveling to and from your destination
(d) Amount spent for camping fees and lodging while at your destination
(e) Guide service, bait, and lures
(f) Rental of fishing tackle, equipment, boat, and/or motor
(g) Boet launching fees
(h) Gallons of gas used in your boet (do not include rental boats and motors)
(i) Other rental items (Specify)

(i) Miscelleneous expenses (Specify)
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N FISHING TRIPS DURING THE PERIOD JANUARY THROUGH MARCH 1977.
IONS REFERRING TO THE NUMBER OF TRIPS YOU TOOK.

TRIP TRIP 2 TRIP 3

YES NO YES NO YES NO

YES NO YES NO YES — NO

hours days hours . days hours o days

houre days nours days hours T T days
‘s $ $
5 5 5
$ 5 5
5 S 5
5 5 5
S 5 5
5 S $

gals. qals. gals.
S 5 ¥
5 3 5
5 S 5
5 $ 5

PLEASE GO ON TG NEXT PAGE

—_—3
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22. Listed beiow are items oiten used by fishermen. Please record your expenditures for equipment, regardiess of when pur-
chased, that you still use in your Oregon fishing activities. To see how to comptete percents for the iast two columns, piease
refer to the lollowir.,g exampie:

EXAMPLE: Assume you purchased a boat, and use it a total of 1C0 hours per year, Of this 100 hours, 50 hours were used for
all angling, of which 25 hours were for saimon and steelhead angling. In this case, 50% should be ailocated to alf angling,
and 25% shout!d be ailocated to saimon and steelhead fishing.

Parcent of
Steta in Parcem of i;"?::a:el':r
Purchesa inv.:;(i!c)h :::;: :‘;’t Replecement i:i'z:uldmf':n '3'(':32-:3"
Yem prica purchesed mndo cost loday all fishing fishing
dotiars dollers % %
Tackle:
ROA(5)  cooreeerecrrrineenaenes 3 $ 100
3 3 100
$ H 100
Reel(S) .o $ $ 100
3 H 100
$ $ 100
Creel(s) S S 100
Tackie box(es) . S 3 100
Landing net(s) . 3 3 100
Any other tackie ... $ $ 100
Boating equipment:
Boat(s) $ 3
Boat traiter(s) .... 3 3
Outboard motor(s) .. 3 $
Any other 3 3
Special clothing:
Waders, Hipboots ............. 3 3
Fishing vest(s) . 3 H
Coat(s) ...... $ 3
Rainwear . S S
Any other .. $ 3
Camping equipment:
Tent(s) 3 $
House trailer S 3
Camper(s) ... 3 3
Pickup truck(s} S 3
Sleeping bags .... H 3
Lantern(s) 3 3
Stove(s) ........ e $ 3
ANy Other ........coveevreecmnenes $ $
Other equipment
expenditures not
listed above;
(specity):
.......... 3 $
.......... 3 3

ts there anything else you would like to say about fishing in Oregon? Please retum questionnaire and any comments you would
like to make in envelope provided.

THANK YOU FOR YOUR COOPERATION.

—_— —



Washington State University
Pullman, Washington 99164

in cooperation with

Department of Fisheries
State of Washington
and
Oregon State University

Dear Washington Angler:

You have been selected to help us establish the economic importance of
fishing in Washington. Your response to the enclosed questionnaire is a
vital part of our sample, and there is no way we can substitute for the
answers you can give us.

Your information will be used to help justify and establish policies for pro-
tecting and enhancing Washington fishing. Please be assured that your
answers will be treated confidentially and will be used for estimating pat-
terns of fishing and the economic importance of fishing in Washington.

Please fill out the entire questionnaire.lf you did not fish during the months
of June, July, August, or September, please answer the questions on pages 1
and 4 of the questionnaire and return the entire questionnaire in the self-
addressed envelope provided. Mo stamp is necessary.

If you have any questions, please advise me accordingly. | would be glad
to receive any comments you care to make. _

Sincerely,

Glenn H, Petry
College of Economics & Business
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Washington State University
Pullman, Washington 99164

in cooperation with

Department of Fisheries
State of Washington
and
Oregon State University

Dear Washington Angler:

A few days ago we asked you to help us by completing an itemized list of
your fishing expenditures for the months of June, July, August, and Sep-
tember. Your response to our survey is a vital part of our sample, and there
is no substitute for the answers that only you can give us. Your information
will be used to obtain better protection and management for our salmon
in the years ahead.

Since we have not heard from you, we would appreciate it if you would fill
out the enclosed questionnaire and mail it in the attached envelope today.
Please fill out the entire questionnaire. If you did not fish during the months
of June, July, August, or September, please answer the questions on Pages 1
and 4 of the guestionnaire and return the entire questionnaire in the self-
addressed envelope provided.No stamp is necessary.

If you have any questions, please advise me accordingly. | would be glad
to receive any comments you care to make.

Sincerely,

e Oy

Glenn H. Petry
College of Economics & Business

arb
Attachment
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WASHINGTON FISHING ACTIVITIES QUESTIONNAIRE

. Did you, yourself, go tishing in Washington any time during the last 4 months (June-September, 1977), or not?
Yes, fished. {Go to Question 2) No, did not fish. (Go to Question 5)

. How marny times did you go fishing from June through September 19777 Number.

. Of these trips, how many were intended primarily as fishing trips, as contrasted to trips taken mainly for other reasons (but

where some lishing was cone)? Number.
. Oft all your fishing trips, how many were primarily for Salmocn? Number.
How many were primarily for steelhead fishing? Number.
How many for resident trout? Number.
How many for any other species? (Please specify _____) . ___ Number.
. What type of fishing license(s) did you purchase for yourself in 197772 (Please check all that apply.)
(] State Res. Hunt end Fish [ 7-day Non-Res. Fish |
O State Res. Fish ’ [ State Non-Res. Fish
[ County Res. Hunt and Fish ] Complimentary Fishing
[ County Res. Fish
. How many punch cards did you, yourseif, obtain for 19777 _____ Number.
. What is your approximate age?.
{J Under 21 0 50-59
7 21-29 [ 60-69
J 30-39 [J 70 yeare or over
[ 40-49

. How many people, including yourself, are in your household and llving at home at the present time? Number.

. Please indicate the average number of hours, if any, you were working for pay dunng the last three months. Please check if
you are retired or are a student.

Retired. Student.

Number of hours worked per week.

. Which of the following categories most closely corresponds to the combined yearly income, before taxes, for a/f members of
your household for 19767

[ Under $3,000 [ $18,000-$ 24,999
{3 $ 3,000-3 4,999 [ $25,000-$ 34,999
[ $ 5.000-§ 7.999 [ $35,000-$ 49,999
O $ 8.000-511,999 [ $50,000-$100,000
[ $12,000-$14,999 ) (ZJ Over $100,000

[ $15,000-817,999

(PLEASE TURN TO PAGES 2 AND 3 IF YOU FISHED IN JUNE-SEPTEMBER 1977:
PLEASE TURN TO PAGE 4 IF YOU DID NOT)



18.

20.

21.

. In what county was this port, river, lake, or stream where you fished? (See map on back of introductory ietter)

. How many miles did you travel, one way, on your fishing trip?
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PLEASE ANSWER THE FOLLOWING QUESTIONS (11-21) ABOUT YOUR LAST 3 WAS
IF YOU TOOK LESS THAN 3 TRIPS, PLEASE FILL IN ONLY THE Q

. Write name of river, stream, or name of lake (or ccean) whara this fishing trip 100K PIACE ... ...cvueeueierieeiiere e er e see s eeneeee

. Did you make this tiip in an automobile or a pickup without a camper?

Circle YES or NO X

. Did you make this trip in a motor home, auto with camper, or a pickup camper?

Circle YES or NO

. How many hours (or days) did you SOBNG 8t YOUT GESHNANONT ........cceeeeiieeecereieieeeteceeesceesssaseressess ses stass sens s co sesanasaseasoressussastrasessasorsosors

. When you were developing vour plans for this trip, what was the shortest length of time you would have considered staying at your de

tion, in hours {or days)? ...

How many hours did you actually fish? (If for more than one species, divide the time among species):
SALMON
STEELHEAD
RESIDENT TROUT
SEA-RUN CUTTHROAT
WARM WATER GAME FISH ...
OTHER

. How many fish of each species did you, yourself, catch?

SALMON
STEELHEAD
RESIDENT TROUT
SEA-RUN CUTTHROAT
WARM WATER GAME FISH
OTHER .

How many people went with you on this trip?

Approximately how much did you and your group spend for the following items? (Just your best estimate)

(a) Food, drink (including liquor), oought in restaurants, bars, or taverns, while traveling to and from your destinaticn
(b) Food and drink bought in restaurants, bars, and taverns while at your destination
(c) Total amount spent for camping fees, lodging in motels and hotels, whiie traveling to and from your destination
(d) Amount spent for camping fees and lodging while at your destination
(8) Guide sarvice, bait, and lures
(f) Rental of fishing tackle, equipment, boet, and/or motor
(g) Boat launching fees
(h) Gallons of gas used in your boat {do not include rental boats and motors)
(i) Other rental items (Specify)

(i} Miscellaneous expensas (Specify)




HINGTON FISHING TRIP DURING THE PERIOD JUNE THROUGH SEPTEMBER 1977.

UESTIONS REFEERING TO THE NUMBER OF TRIPS YOU TOOK.

TRIP 1

TRIP 2

TRIP 3
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YES NO YES NO YES NG
YES NO YES NO YES NG
hours days hours days hours days
hours days hours days hours days

S $ S

S $ S

S $ $

S S $

S $ S

S S 3

$ S S

gals. gals. gals.

S $ $

S 3 $

$ S S

S 3 $

PLEASE GO ON TO NEXT PAGE

—3—
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22. Listed below are items often used by fishermen. Please record your expenditures for equipment, regardless of when pur-
chased, that you still use in yocur Washington lishing activities. To sea how to complete percents for the last two columns,
oleass refer 10 the following example:

EXAMPLE: Assume you purchased a boat, and use it a total of 100 hours per year. Cf this 100 hours, 50 hours were used for
all angiing, of which 25 hours were for saimon angling. In this case, 50% should be allocated 1o a// angling, and 25% should

be aliocated to salmon fishing.

State In Porcoat af Parcant ot
Yoar(s) which pur- tima itam hire item
Purchase in which chase was Replecemant it vsed far is used taor
flem Erice purchased made cost \oday all lishing salmon fishing
Tackle: dollars dollsrs % *
falele 13 R, $ 100
$ 100
$ 100
REEI(S) .oeeeeeeeccercemenencrennnnae 3 100
$ 100
$ 100
(07 7-1-1 15 T $ 100
Tackle box(es) $ 100
tanding net(s) $ 100
Any other tackle 3 100
Boating equipment:
|210T: U173 o, $ $
Boa: trailer(s) ........ $ $
QOutboard motor(s) $ $
Any other .....cee...... $ 3
Speciel clothing:
Waders, Hipboots ... $ $
Fishing vest(s) 3 $
Coat(s) 3 $
© RAINWESN ...eeeeeeeeeeeeecenamne - $ $
ANY OGF aeeeeeereeremencenmene $ $
Camping equipment:
TENUS) coeceremeeree e ceenessermneeneen $ $
House trailer .......ccoeee... - 3 $
Camper(s) $ $
Pickup truck(s) .. . $ $
Sleeping bags .- eeeeeeeeean.e. $ $
Lantem(s) $ $
Stove(s) ... $ 3
Any other ... 3 $
Other equipment
expenditures not
listed ebove;
(specity):
e $ $
V. | $

Is there anything else you would like to say about fishing in Washington Please return questionnaire and any comments you would

like to make in envelope provided.

THANK YOU FOR YOUR COOPERATION.

— —



