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ABSTRACT

The valuation of public recreational facilities is complicated

by the absence of a market established price. In this study, existing

methods for valuing non-market priced recreational resources have been

refined to compensate for price absence. In addition, cross-

elasticities of demand between recreation resources have been comptted

to describe their substitution relationships.

Questionnaires were mailed to a random sample of 2,000 owners

of motorboats registered in Arizona to determine their socioeconomic

characteristics, participation habits, expected participation during

the 1967 boating season and costs of operating their boating outfit.

To those respondents returning an acceptable questionnaire a return-

able cost accounting ledger was mailed in which the boat owner could

keep a complete record of his boating activities and costs during the

study period. The expected participation information yielded by the

questionnaire describes a boating season participation pattern

unconstrained by short-run fluctuations due to unforeseen incidents.

This exhibits the potential value of the facility for recreational

use. Further, it was found that expected number of trips can be

used as a single predictor variable for estimating recreation use

for the forthcoming season.

Since public recreation areas generally have only a token

entry fee, their value may be captured by consumers in the form of a

consumer's surplus. Compensated demand curves for the recreation
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resources were constructed to eliminate the income effect of a

theoretical price change. This was accomplished by grouping consumers

into cells according to their income and variable costs of participa-

tion, then calculating the differences in annual total fixed costs of

participation between the marginal consumer (with the highest annual

total fixed costs) and each intramarginal consumer within each cell.

The value of a recreation resource obtained in the above manner

represents the value to a perfectly discriminating monopolist. The

value of reservoirs based on expected participation were found to be

greater than resource value determined under actual participation,

probably due to intercedence of short-run factors affecting actual

participation plans.

Demand curves for the recreation experience at different

locations were constructed by linearly regressing actual and expected

nuMher of trips, respectively, on average total costs of participation.

The elasticity of demand, in all instances, was inelastic, relating

the relative insensitivity of the motorboat recreation market, in

terms of participation adjustment, to changes in average total costs

of participation. Actual participation demand, however, tended to be

more elastic than expected participation demand, thus reflecting the

constraints imposed on actual participation by various short-run

factors.

Cross-elasticities of demand between selected pairs of

reservoirs were computed to describe the extent to which a shift in

participation might occur at one reservoir as a result of an entrance

fee imposition or increase at another assuming that the costs of
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attending all other reservoirs will remain constant. Three

combinations of signs were found to exist among the reservoir pairs.

With both signs positive the locations were assumed to bear a

competitive relationship, offering a substitute recreation experience.

If both signs were negative the locations were assumed to have a

complementary relationship, implying that the locations do not offer

a substitute recreation experience, though not necessarily independent.

Finally, when one sign was positive and the other negative, the

location with a substitute relationship to the other was assumed to

offer the superior recreation experience. Sign combinations, however,

did not remain consistent between pairs of reservoirs from actual to

expected participation computations. Substitution relationships based

on actual participation computations were discounted on the basis

that due to such a small number of observations of actual attendance

an accurate representation of the perception of the recreation

experience was not obtained. Further, the substitution relationships

based on expected attendance appeared more realistic than those based

on actual attendance. Major factors influencing reservoir substitu-

tion relationships appeared to be the proximity of the resource

locations to a major population center, their similarity in physical

and/or user characteristics, accessibility and general level of

facility development.



CHAPTER I

INTRODUCTION

In Arizona, lakes large enough for motorboating are few in

number and some are difficult to reach. However, motorboating and

waterskiing are important activities for Arizona residents.

Participation in water sports by Arizona residents was estimated at

18 million participant days in 1965 with a predicted increase to 32

million participant days in 1975 and 46 million participant days in

1985 (Arizona Outdoor Recreation Coordinating Commission 1967b).

It has also been predicted that boating and waterskiing participation

by Arizona residents will increase 207 percent between 1965 and 1980

(Arizona Outdoor Recreation Coordinating Commission 1967a, Sec. III

p. 61) which is comparable to the 317 percent increase predicted for

the nation in the year 2000 by the Outdoor Recreation Resources

Review Commission	 1962b).

On holidays and weekends during the main boating season,

considerable crowding of launching ramps and other recreational

facilities at Arizona reservoirs can be observed, especially at the

reservoirs on the Salt River. According to the Outdoor Recreation

Resources Review Commission, this crowding lowers the quality of the

recreation experience and increases the deterioration of the natural

and man-made environments (0.R.R.R.C. 1962a, p. 44). The overall

result of the decrease in the quality of the experience could eventually
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lead to a decrease in participation and a consequent further decrease

in boater satisfaction and the contribution of boating to the state's

economy.

Need for Resource Valuation

Given the present crowding of boating facilities and the

predicted increase in boating participation, it is apparent that

decisions must be made with respect to the development of additional

facilities. In order to ensure an efficient allocation of resources,

these decisions should be made on as rational a basis as possible

reflecting the total demand framework surrounding use of the facilities.

Clawson (1959, p. 2) states that by valuing recreation

resources we are provided with a "...means for comparing the importance

of recreation with that of other uses of the same resource.", a

"...measure of the desirability of making the necessary investment in

the project...", and a "...ceiling to any fees that might be charged

to its use." Thus, decision makers need measures of the value

(i.e.,demand) of motorboating when considering it as an alternative

use of water.

The pricing at substitute areas should also be studied because

fee impositions or increases at an area will tend to shift some of its

use to others (Knetsch 1963, Scott 1965). The substitution effect,

of course, depends on the degree of similarity among the recreation

areas and characteristics of the population using the area. This

presents a possible alternative to the additional development of a

given area by using varying fee levels to redistribute use to other

areas receiving lesser concentrations of use.
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Various socioeconomic characteristics of the population in

question have an effect upon recreation participation (Fischer 1962,

Gillespie and Brewer 1968). Fischer (1962, p. 36) calls for "total

social model building." He states that "...the market mechanism is

awkward and often malallocates resources... . The use of traditional

market concepts may not give us optimum economic adjustment for future

needs." Therefore he suggests that we act in the manner of John Stuart

Mill who "...took a look at the technology available in his day,

related it to the needs of society, and then put the two together into

a workable model consistent with an accepted value system."

Problem Statement

From the preceding discussion, it is evident that for rational

decisions to be made concerning the development of any recreational

facility the demand for and value of that facility for recreational

uses as well as the substitution effect between areas or facilities

must be known. The evaluation process is complicated, however, by the

absence of a market established price or use fee attached to public

recreational facilities.

This study is concerned with determining the demand for and

value of motorboat use of Arizona's large reservoirs in the absence

of a market established price for recreational use. It is necessary

that this absence be compensated for effectively by developing more

accurate methods for valuing non-priced recreational resources and

refining existing valuation methods.



Objectives 

The objectives of this study are:

1. Tb estimate the demand for and value of motorboat use of

Arizona reservoirs; and

2. To derive cross-elasticities of demand for motorboating

between Arizona reservoirs.

By-products of accomplishing these objectives will be physical

descriptions of the reservoirs as well as socioeconomic descriptions

of the motorboat owners.

4



CHAPTER II

REVIEW OF LITERATURE

Due to increased participation in outdoor recreation activities

and its resultant derived demand for additional public recreational

facilities, considerable interest has been generated among economists

in recent years in the valuation of non-priced recreational resources.

Recreational commodities, though lacking a formal price do have costs

requiring consumers to give up income and time; therefore, economic

constraints are operating in the establishment of a consumption level

for recreational services. Therefore, according to Wennergren

(196)4b, p. 4) "...the main problem in valuing nonmarket priced

recreation is to delineate the effective determinant(s) which substitute

for conventional market prices in regulating consumer behavior. When

the expenditures are properly delineated, statements of value can be

generated which are essentially equivalent to those possible where

market-priced commodities are involved."

Various methods have been suggested for evaluation of the

demand for recreation with both Carey (1965) and Lerner (1962) giving

excellent reviews of these methods and their applications. Lerner

(1962, pp. 56-57) separates the me thods into the following categories:

.. tures_l_lethod. Measures the value of recreation in terms
of total expenditures of the recreationist.
Gross National Product Method. Attempts to measure the
oontx—=t=—.onof -Fe-a=iôrit—o the gross national product.
Consumers' Su lus Method. Attempts to measure the consumer's
surplus t at the recreationist receives.

5
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Cost Method. Uses the cost of providing recreational
=Ties as a measure of benefits.
Market Value Method. Uses the estimated revenue that
UM0717=11777y a monopolist owning the recreational
site as a measure of benefits.

Almost all valuation methods fall into  one of the above categories.

These five categories may be combined into two categories, direct and

indirect, defined on the basis of how the price variable is measured.

Direct Technique for Resource Valuation

The direct technique consists of a bidding game in which users

are asked how their use of an area will be affected as their costs of

using the area rise. The costs are raised until the respondent

eliminates himself from using the area. An alternative direct techni-

que is to determine how much the individual would have to be paid to

not use the area. Ciriacy-Wantrup (1963, p. 240) states that "The

essential problem for the administrative valuation of collective

extramarket goods is to obtain a demand function... ." He continues

that the marginal rate of substitution between market goods and extra-

market goods may be obtained objectively through the observation of

either actual or hypothetical situations of choice. And, if the

market good is money, the marginal rates of substitution can be

interpreted as an individual demand schedule for the extramarket good.

Under his (Ciriacy-Wantrup 1963, pp. 240-241) procedure for

constructing the demand schedule --

Individuals of a sample or of a social group as a whole may
be asked how much money they are willing to pay for successive
additional quantities of a collective extramarket good. The
choices offered relate to quantities consumed by all members
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of a social group. If the group interrogated is a sample,
and only one sample is used, the modal schedule of the
sample is obtained and each point on this schedule is then
multiplied by the number of individuals in the whole group
being investigated. If every individual of the whole group
is interrogated, all individual values (not quantities) are
added. The results correspond to a market demand schedule.

Although possessing the advantage of directly approximating the

market while the consumer retains his individual sovereignty, the

direct techniques of recreation resource valuation possess some

inherent difficulties. The most obvious difficulty with the direct

techniques is the problem of obtaining a rational, consistent measure-

ment of value merely by asking a hypothetical question.

Recreation Demand Studies Utilizing the Direct Technique

The direct technique for valuing the benefits of a recreational

resource was utilized by Davis (196)4 in determining the value of big

game hunting in a private forest. The sampling procedure entailed

cluster sampling of campgrounds and the selection of a systematic

sample from the cluster of users. In addition to an interview of

respondents to determine socioeconomic and participation characteristics,

a bidding game was instituted in which the respondent could react to

increased costs of visiting the area. The information was felt to be

valid if consumers act rationally and if all benefits from consumption

are specific to the consumers.

Through the bidding game, Davis (1964, p. 395) derived demand

curves "...by arraying the responses of willingness to pay per house-

hold unit and cumulating downward. That is, the number of buyers who

would pay as much or more than a given price is calculated for each

price." He noted that the demand curve for an individual assumes
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"...that he uses the area by a constant amount below a certain price

(his willingness to pay) and he uses the area not at all above this

price."

Gray and Anderson , (1964) also utilized the direct technique in

demonstrating the usefulness of Clawson's (1959) demand curve

construction method of valuing a recreational resource. In an area

with a multiple of recreation uses, participants were identified as to

the type of recreation activity (general, race track or fishing) in

which they planned to participate and their origin (local or non-local),

Demand curves were generated from data obtained in interviews with

recreationists who made actual and maximum estimates as to the amount

they 	 spend in a given activity. The value of the resource

product was determined to be the sum of the areas under the demand

curves generated by the locals and non-locals. A similarity was

found to exist between the actual amount spent by non-locals and the

maximum amount that locals indicated they would spend which is

indicative of the actual amount that recreationists would spend to

obtain the activity. The difference between the two values generated

is the consumer's surplus of the resource accruing to the local

population, or the value of the resource (Gray and Anderson 1964,

pp. 9-20).

Indirect Technique for Resource Valuation

The basis for the indirect techniques is an individual's

willingness to incur travel and other costs to participate at a

particular recreation site. The indirect technique is based on a

number of assumptions as listed by Pearse (1968, p. 89).
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First, it implies that the recreationistsi response

to a toll on access to a site would be exactly the same
as an equal addition to the cash cost of travel.
Secondly, the costs of travel are incurred solely for
the purpose of gaining access to the recreation site.
...Thirdly, all populations are assumed to face identical
alternatives to the recreational opportunity under
consideration, .. • • Fourthly, recreationists in all
areas are assumed to have the same preference for the
site (or if variables other than distance are incorporated
in the predictive relationship, these will accurately provide
for differences in preference). Finally, there is the
critical assumption that not only the recreationists but
also the whole populations from which recreationists are
drawn have similar characteristics and preferences (or that
differences are explained by incorporated variables other
than distance).

The indirect technique of recreation resource evaluation is

composed of three major schools of thought with respect to the proper

method for public outdoor recreation resource valuation. The

consumers' surplus school assumes that the demand curve represents the

marginal utility curve of the consumers. Thus, the integral of the

demand curve is a measure of the total utility of all users and is the

sum a perfectly discriminating monopolist would collect by charging

each user the maximum he would pay to use the resource (Seckler 1966,

p. ) 86).

The total revenue school feels that an optimum price and

quantity can be determined at the point where marginal cost equals

marginal revenue. The value of the resource is then taken to be the

total area under the demand curve to the left of this point. This type

of evaluation is useful in determining benefit-cost ratios where for a

particular facility the ratio is that of the total area under the

demand curve to the left of the point where marginal cost equals

marginal revenue to the area under the marginal cost curve to the
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left of this point. Any use to the right of the intersection

(MC = la) costs more for the public to provide than the utility gained

by those who use the resource (Seckler 1966, p. 486).

The third group may be termed the non-discriminating monopolist

school. Total revenue is taken to be the rectangular area under the

demand curve at the respective price and quantity where demand

elasticity is unitary. This method will maximize total revenue;

however, it provides no means for evaluating the facilityts worth to

the group who uses it if the operator does not actually collect

revenues (Seckler 1966, pp. 4864487).

Statistically derived demand curves have come under much

criticism because as Seckler (1966, p. ). 88) asserts, many "...do not

measure the diminishing marginal utility of recreational facilities

nor of any other commodity, rather they reflect the diminishing

marginal utility of income," since one's willingness to pay is a

function of one's ability to pay. He suggests that demand curves for

recreation resource evaluation be corrected for the differing marginal

utilities of income between income classes and that marginal cost

equal average revenue pricing be utilized with the adjusted demand

curves.

Recreation Demand Studies Utilizing the Indirect Technique

The indirect recreation resource valuation procedure was

developed by Harold Hotelling (Robinson 1962) and included in a

National Park Service report entitled "An Economic Study of the Monetary

Evaluation of Recreation in the National Parks." This report was



11

published in 1949 and is more commonly referred to as the "Prewitt

Report." Professor HotelIing's valuation procedure consists of

defining concentric zones around each recreation area so that travel_

costs to the area from within each zone are approximately constant.

Persons or a representative sample of persons entering the recreation

area are listed as to their zone of origin (It is assumed that the

pleasure derived from visiting the area is equal to the cost of the

trip otherwise the trip would not be made). Then, the costs of

visiting the recreation area from each zone, the respective number of

people from each zone, and the total population of each zone are

combined to derive a statistical demand function for the recreation

area. This function may then be integrated to derive consumers'

surplus. Area attendance variations due to entrance fee impositions

may also be estimated from the demand function (Robinson 1962, p. 56).

Hotelling also stated that the capital value for the recreation

area might be determined through capitalization of the consumers'

surplus. Relationships between parks may be treated by determining

which other recreation areas people sampled have attended during the

sampling period which will give a set of demand functions in place of

a demand curve (Brown 1964, pp. 25-26).

Trice and Wood (1958) utilized Hotelling's procedure in a

study of recreation benefits from proposed reservoirs. They constructed

a per visitor-day cost of travel index through interviews of recreation

participants at various recreation areas and plotted the array of per

visitor-day travel costs for each recreation area. By establishing

a buIkline market value per area at the 90th percentile and subtracting
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from it the median level travel cost per respective area, a "free-

benefit" per visitor day was computed which approximates a consumer

surplus value.

Hines (1958) criticized the Trice-Wbod (1958) analysis because

the "costs of travel" index which they develop does not remove

differences in users' incomes. He feels that the assumption of

identical individual consumer preference scales is unrealistic and

questions the assumption concerning the constant marginal utility of

money among visitors to a recreation area. Hines (1958, p. 367)

states that a solution would be to "...appraise benefits in a way to

discriminate between various users and to sum up the different

individual evaluations... ."

Lessinger (1958) in yet another critique of the Trice-Wood

(1958) study questioned the validity of their consumers' surplus

concept. He reasoned that when people choose to live near a

recreation area, often they do so with an opportunity cost assessed to

the recreation area because of its location. Therefore, an economic

substitution effect between locations may exist with the outcome being

an absorption of consumers' surplus by market action (Lessinger 1958,

pp. 369-370).

Clawson (1959), in one of the most important contributions made

to the field of recreation demand analysis, suggests that the estimation

of a demand curve for a recreation area proceed in two stages. The

first stage involves the derivation of a demand curve for the "total

recreation experience" which is estimated from actual experiences of

individuals engaged in outdoor recreation. The second stage is the
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derivation of a demand curve for the "recreation opportunity per se"

from the first demand curve (Clawson 1959, p. 13).

Clawson's first stage demand curve for the "total recreation

experience" follows Hotelling's procedure involving the delineation

of concentric equi-distant travel cost zones then relating the number

of visits per 100,000 population to average cost per visit. The

derived curve describing this relationship represents the demand for

the whole recreation experience, since a recreational visit is

considered to be a total experience consisting of: anticipation, travel,

on-site experience and recollection (Clawson 1959, pp. 16-18).

He (Clawson 1959, pp. 23-28) stated that the approximations to

demand curves are computed with a marginal value of zero for the

recreation site; therefore they do not place a value on the recreation

resource per se. In order to derive a demand curve for the recreation

resource, an estimated effect of various entrance fees must be

calculated. By increasing (from zero) the entrance fee to the

recreation resource the estimated effect on total numbers of visits

from each respective equal distance zone is computed. Assumptions made

concerning this procedure are "...that users of the parks would view an

increase in entrance fees rationally.", and "...that the entrance fee

is raised only in the park in question."

Clawson has taken two positions concerning the method for

valuing a particular recreation area. He (Clawson 1959, p. 36) first

stated that the level of management, development, and fees might be set

so as to return a maximum net revenue to the owner. By taking this

position, the total value of the area is implied to be a price per
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unit multiplied by the total number of units taken. In a later

writing co-authored with Knetsch (Clawson and Knetsch 1966, pp. 218-222),

Clawson adopted the more accepted position that the total economic

benefit of a recreation area is determined by integrating the demand

curve. This position is based on the rationale that outdoor recreation

area "production" usually occurs in "large lumps" such as a park or

reservoir, whereas points on the demand curve for the resource measure

the marginal utility of the area to the users. Therefore, a nonmarginal

valuation procedure is quite applicable in this situation.

Knetsch (1963) examined various approaches to providing

information on demand relationships and values for decision purposes

through an extension of the Clawson (1959) procedure. Clawson's demand

curves are expressed as: V = f(c) ; where V = value of the resource as

a function of c = the cost of a visit to the resource. Knetsch

extended this model to V = f(c lY,s,G) by including: Y = income of

the population group, s = substitute areas that might be relevant for

any group, and G = some measure of congestion at the recreation area.

He (Knetsch 1963, pp. 390-392) contended that the inclusion of other

social and economic factors would enable demand curves to be further

utilized for planning purposes where development of new areas,

alternative area development, or various management schemes were being

considered. The time factor as well could be built into the model to

facilitate the scheduling of investments and development.

Vennergren (1964a, p. 305) attempted to value non-market

priced recreational resources based on the hypothesis "...that

individual user costs of travel to and from a particular boating site,
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plus the added on-site expenditures, constitute a Ipricel for boating

and, as such, are the principle determinants of the quantity that will

be taken." His hypothesis rests upon the following assumptions:

First, the boater spends his income and other resources
in such a way as to maximize his total derived utility or
satisfaction. Second, the boater has perfect knowledge or
at least acts on his expectations as though he had such
knowledge regarding the various costs of boating and the
utility or satisfaction that he receives from the different
quantities that may be taken. Third, the boating experience
generates a total utility function which at some point
encounters diminishing marginal utilities... . Fourth,
the units of utility and cost are equivalent and a net
utility can be derived. Fifth, major decisions pertaining
to individual boating trips are made prior to departure,
and the boating activity is the causal agent in the
individual's decision to undertake the outdoor experience.

The logic of the preceding assumptions is demonstrated in the

following manner. Fixed costs confronting a boater are the purchase

price of the craft and all of its related equipment. If he did not

feel that he would not have at least recovered this fixed expenditure,

he would never have decided to join the boating force. Annual fixed

costs such as license, taxes, and insurance now face the boater, since

original investment costs become fixed once the equipment is purchased;

thus, investment costs are irrelevant to the boater's decision as to

how much he will use his boat during a season. Costs incurred on a

per trip basis are marginal costs and the value derived from taking

the trip is the marginal utility. The boater will take boating trips

as long as the additional utility- obtained from taking such a trip is

greater than or equal to the cost of the trip. Whether or not a boater

decides to boat during a given year depends on satisfying the assumption

that he will kmow whether or not the above criteria can be satisfied

(Wennergren 1964a, pp. 305-307).
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Wennergren (1964a) suggested that demand curves may be

constructed following Clawson's (1959) procedures which will express

"individual boater," "aggregate," "boating site," and "origin" demands

using variable costs. By integrating the aggregate demand curve with

respect to the number of trips per capita per unit of time then

subtracting the costs to undertake the recreation experiences, he

derived a "consumer's surplus" per individual visiting the resource.

He states that the consumer's surplus is "...the net value of the

recreational experience to consumers and as such reflects the social

value incident to the resource." By capitalizing the aggregate

value of this net surplus, an estimated value is obtained (Wennergren

1964a, pp. 311-313).

In a later article, Wennergren (1967) supported his prior

rationale and assumptions by demonstrating the small effect total

equipment costs and total annual equipment maintenance costs have on

total participation. Using a record of costs incurred by selected

participants throughout the boating season, he regressed number of

individual boating trips taken to all sites during the season against

travel and on-site costs per trip, total equipment costs, and total

annual costs. The only variable found to be statistically significant

was travel and on-site costs per trip; i.e.,variable costs.

Brown, Singh, and Castle (1964) computed the "net economic value"

of a sport fishery by two methods and obtained comparable results.

Gross annual economic value of the fishery was determined by summing all

expenditures directly accruing to the resource. Because "net economic

value" is their best estimate of the value of the resource if it were
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privately owned and a market for its product existed, they determined

that the point of maximum value would be at the point of unitary

elasticity on the demand curve, or a monopoly operation. A

distinction was made between fixed and variable "transfer costs";

"those costs incurred by the buyer or the seller of goods, but which

are not normally included in prices." The distinction was made since

the marginal cost curve is influenced only by the variable costs.

Therefore, assuming that the sport fisherman tries to equate marginal

costs with marginal utility, his variable transfer costs will indicate

equality between marginal costs and marginal utilities.

Net economic value was first estimated by Brown, Singh, and

Castle (1964) using the Clawson (1959) method. Demand curves were

derived for the recreation experience as a whole, then, for the

resource; and net economic values of the resource at various user fee

levels were computed. Because of data limitations which prohibited

use of a multi-equation model, they turned to a single equation model

for estimating days of activity per unit of population by subzones

based on average variable cost per day, average family income, and

average miles per trip for the particular subzone. This method gave

an estimate of net economic value comparable to that derived by the

Clawson method (Brown, Singh, and Castle 1964, pp. 35-41).

Stevens (1966, pp. 170-171) developed "A methodology for

estimating direct recreational benefits from water pollution control..."

through "...a model of biological and behavioral relationships involved

in sports angling." He specified a demand model of the form:
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Q = f(P, 1, D, K)

where, Q = quantity of angling effort
P = transfer costs per angler day
= income of angler

D = distance from the fishery
K = angling success per unit of angling effort.

The angling success per unit of effort (K) represents the marginal

physical product of a production function relating yield of fish

(number of pounds) to angler effort (in time) which is taken to be

indicative of the "quality" of the recreation experience.

Demand relationships were determined by Stevens (1966) based

on the Clawson (1959) model. Total angler effort was expressed as a

function of price both at present success rates and under the assumption

of a fifty percent reduction in success (due to an assumed decrease in

water quality). The direct recreational benefits of water pollution

control is estimated by the difference in the integrals of the demand

curves between the two supply points.

One of the more rigorous articles concerning the valuation

of a recreation resource was authored by Scott (1965). He touched

on all facets of the resource valuation problem; particularly those

of time, pricing of substitute areas, and tolls or fees for access to

the site.

The equation for the Hbtelling-Clawson aggregate demand curve

was given by Scott (1965, pp. 28-30) as:

V = XviNi = Na - Bhk NN 	Thn NN - NBt

where, a = constant term
B = regression coefficient
h = time in travel in hours per mile
k opportunity cost of travel in dollars per hour

NI = distance of Zone i from the site
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Ni = population of Zone i. Ni = N.
m = "cash" travel cost in dollars per mile
vi = visits to the site per 1,000 from Zone i
Vi = visits to the site from Zone i. Nivi = Vi & Vi = V
t = toll or fee at site per visit
p = total cost per visit.

In this equation visitors from one zone are assumed to be in a cash

position similar to that of visitors from a more remote zone as the

toll (t) is raised; but, their opportunity costs of travel time do not

change.

Since the above equation fails to consider the opportunity

costs of travel time, B is, thus, too large and is more correctly

replaced by:

b = B m Mi 	
m Ni hkNi  ni+hk

The new aggregate demand curve is:

V = /viNi = Na - b(kh m)	 Nbt

= Na Bm	 Nbt.

The opportunity cost of time may increase as distance traveled increases;

therefore, it may be assumed that tolls will only affect visitors from

nearby zones. Thus, distance traveled has a direct bearing on cash

travel costs and an inverse relationship to opportunity costs per mile.

He (Scott 1965, pp. 30-36) cited the fact that visitors traveling the

longest distance to the resource tend to stay the longest.

Boyet and Tolley (1966) computed cross-elasticities of demand

between two national parks and six geographically distributed recreation

centers. Demand equations of an exponential form relating the number

of visits to the national parks by residents of selected states were

constructed based on the parkts distance from the state, the
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population of the state and per capita income of the state's residents.

The demand elasticity between the dependent and respective independent

variables was represented by the exponent of the respective dependent

variables.

Cross-elasticities of demand were computed between the parks

and respective recreation centers by expanding the original estimation

equations to include as an additional independent variable the distance

between the selected states and respective recreation centers

(a relative measure of travel cost) (Boyet and Tolley 1966, p. 987).

The exponent of this variable in the individual equations is then

taken to be the cross-elasticity of demand between the national park

and the recreation center. They erroneously stated that negative

cross-elasticities indicate competetive relationships; but, correctly

stated that zero cross-elasticities indicate independent visitation

with respect to attendance cost differences between the facilities.

However, positive cross-elasticities as well as both negative and

zero cross-elasticities were found between facilities. While no

attempt was made to explain these unexpected sign occurrences, it was

suggested that further research to seek out explanations for the signs

be undertaken (Boyet and Tolley 1966, pp. 987-992).

Due to the suggestions of Boyet and Tolley (1966), Myles (1967)

investigated the effect of population, distance and alternative sites

on summer group visits to Nevada recreation sites. The various

effects on recreation site visitation were analyzed utilizing multiple

regression techniques. He (Myles 1967, p. 251) found that:
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Regression equations indicate that the number of visits to
western Nevada lakes was inversely related to distance,
however, parameters were not consistent for different lakes
and for different home areas. The addition of a variable such
as distance to another lake often increased the correlation
significantly and sometimes makes a significant change in
b-values of distance to the site. The wide variability in
regression coefficients relating distance and visits per
capita to lakes where a large percentage of the use is local
suggests that each lake has a different distance of psuedo-
demand function.

Pearse (1968) utilized an indirect method of valuation based on

a participant's willingness to incur fixed costs to participate at a

particular recreation site. Respondents are grouped into income classes

assuming a constant marginal utility of money within an income group,

but not between groups. Fixed costs (costs which do not depend upon

the amount of recreation consumed) are calculated for each participant.

From the individual with the highest observed fixed costs within an

income class are subtracted the respective fixed costs of all others

in that class which gives the consumer surplus for each individual in

terns of Nicks' (1956) compensating variation. The weighted average

of consumers' surplus is then multiplied by the total number of

participants utilizing that area; yielding the total aggregate value

for that area (Pearse 1968, pp. 94-96).

An implied assumption of Pearse's (1968, p. 96) method "...is

that, within a given income group, participating recreationists are

evenly distributed among areas offering substitutes of differing

quality, and that the recreationist with highest fixed costs faces

alternatives of average quality." He feels that the assumption of

constant marginal utility of money within an income group might be

relaxed if sufficient socioeconomic data were available. It is also
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possible that since one must work with a sample of respondents, the

participant believed to be the marginal consumer may actually be

intramarginal, thus receiving some consumer surplus. Therefore, it

is recognized that a conservative bias exists.

McNeely (1968) utilized a "total expenditures approach" in

deriving demand curves for water-based outdoor recreation activities.

Using recreation permit receipts as a basis for a random sample of

recreationists, expenditures reported for various activities were

separated into fixed investments, annual costs and daily costs. Fixed

investments were investments in recreation equipment that recreationists

owned. Annual fixed costs were incurred if the recreationist decided

to participate during the year (i.e.,licenses, insurance, annual fees,

and etc.). Daily expenses were expenses incurred per day by the

recreationist as he was engaging in the recreation activity. All

costs were converted to a per user day basis in an appropriate manner

then summed to determine the total costs per user day for each activity

(McNeely 1968 . pp. 50-51).

Assuming "...homogeneous tastes and preferences of participants,"

" ...approximately the same income level for each level of participation,"

"...approximately the same prices of alternatives for each level of

participation," and "...different cost or supply conditions for

participants at the recreational complex" McNeeley (1968, p. 52)

estimated an "average" individual demand schedule for each activity.

Number of user days was used as the independent variable and cost of

participation was used as the dependent variable, since average fixed

costs declined as the number of user days of the recreational activity
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increased. It was assumed that fixed equipment costs would cause the

recreationist to participate more than he would otherwise.

Time and Distance

Time and distance are constraints which an individual faces in

attempting to maximize his utility. The assignment of a cost to time

has been recognized by some researchers, but others tend to disregard

this important factor affecting recreation participation (Knetsch 1963);

probably because of the inherent difficulties in determining its true

value for leisure activities.

Time and distance are ranked along with noney as a cost in

obtaining the recreation experience (Clawson and Knetsch 1966). This

is analoguous to theoretical work in urban land use by Isard (1956).

When describing variation in sales with the distance from an urban

core, he (Isard 1956, pp. 200-201) measured distance in terms of

"effective distance"; i.e. a distance measure combining both time

and money costs. 'Effective distance is not synonymous with physical

distance. Rather it is physical distance adjusted in the time-cost

dimensions." Continuing in this vein, Thompson (1963) has attempted

to determine to what extent individuals are able to evaluate driving

distance and driving time, and whether or not the consumer's evaluation

is affected by the character of the destination. He found that time

and distance estimates made by respondents were biased upward. The

amount of bias depended on the individual's particular destination.

Time is given a value by Pearse (1968) through the

multiplication of hours spent in travel to and from a recreation area

by the individual's estimated wage rate. This is the position taken
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by Henderson and Quandt (1958, p. 23) who show mathematically how the

"...rate of substitution of income for leisure equals the wage rate."

The above concept has been borne out by studies of the

economics of highway congestion (Johnson 196 )4, Renshaw 1962).

Congestion is expressed by the increased time it takes for an

individual to get from one location to another. This, in addition

to increased driver irritation, tends to lower the utility which an

individual might obtain from traveling, thus lowering the total

utility which he might gain from his total recreation experience.

The demand for highway services appears to be inelastic.

This may be attributed in main to the fact that most motorists take

the factor of street or highway congestion into consideration when

taking a trip or planning an outing (Renshaw 1962, p. 37 )4). We may

assume that recreationists evaluate travel or congestion upon planning

an outing or the route to take to a recreation area; indirectly

placing a cost on time required to travel to and from the area.

A theoretical approach to the cost of time different from the

traditional theory exemplified by Henderson and Quandt (1958) and

utilized by Pearse (1968) has been formulated by Becker (1965). His

approach is based upon households being both producing units  and

consuming units which combine both time and market goods to produce

commodities. Combinations of the commodities produced are chosen in

a way such as to maximize a utility function subject to a time and income

restraint.
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Becker (1965, p. 497) combined his time and income restraint

into a "full income" restraint which represents the income that could

"...be obtained by devoting all the time and other resources of a

household to earning income, with no regard for consumption." A

utility function was defined which is a relationship of direct time-

costs and indirect time foregone in obtaining the combination of

commodities which would maximize utility subject to the "full income"

restriction. Under this theory, the importance of foregone earnings

is directly related to the foregone earnings per hour of time and the

number of hours used per unit of goods produced by households. He

(Becker 1965, p. 503) purports that the importance of foregone earnings

then is determined by the "...amount of time used per dollar of goods

and thé cost per unit of time." Therefore, the time intensiveness of

commodities would determine the importance of foregone earnings if the

cost of time were constant among commodities.

The elasticity of substitution between time and goods defines

the change in the input coefficients of time and goods resulting from

a change in their relative costs. Substitution is evidenced by a

negative relationship between leisure time, recreation and their price

ratio. Becker (1965, p. 513) decided that "...the elasticity of

substitution appears to be less than unity ... since the share of

leisure in total factor costs is apparently positively related to

its relative costs." This concept goes toward explaining some of

the time use patterns of recreation participation within income groups

and within occupations.
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The traditional consumer-choice model which values leisure

and travel time at the wage rate may tend to overstate the time-cost

of these activities. Johnson (1966), as Becker (1965), has attempted

to evaluate time for use in the study of travel time and commuting to

and from work. He (Johnson 1966, p. 135) developed a model by which

the value of travel time may be estimated. The analysis is based on

the assumptions:

...(1) that the individual's behavior is subject to a time
budget constraint as well as a money budget constraint, and
(2) that work and leisure are distinct decision variables
in the utility function.

It is also assumed that time is a scarce resource to the individual,

the level of money income nay be chosen, goods and services have time

as well as money prices, and trips cost both time and money.

Johnson (1966, pp. 136-137) states the money budget constraint

as

PxX + PcC = Piy

where, X = number of pleasure trips
C = units of the non-trip composite commodity
W = hours of work;

and, Px, Pc , Pw are the money prices of trips, commodity and work

(wage rate), respectively. The time budget constraint is given as:

TX +W + L = To

where, Tx = time price of trips
L = hours of leisure
W = hours of work
To = fixed time endowment.

The individual's preference function U„ subject to the preceding

constraints is:



U = f(Ue Uw Ux 0 U1)

where, U = preference or utility function
Uc = the non-trip composite commodity
UN = work
Ux = trips
U/ = leisure.

The following marginal conditions are listed by Johnson

(1966, pp. 136-137) as being those which he believes necessary for

maximization of the utility function subject to the money and time

budget constraints:

Uc UyPc = 0 (The non-trip composite commodity);

Uw UyPw - U1 = 0 (Work); and,
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Ux

where, Uy
,UI
Uw
ux
Uc
Pe
Pw
Px

- U PU,Tx = 0 (Pleasure trips)yx	 L

= marginal utility of money income
= marginal utility of leisure or time endowment
= marginal disutility of work
= marginal utility of trips
= marginal utility of non-trip composite commodity
= price of commodity
= wage rate
= price of trips.

Given the work or leisure function (Johnson 1966, pp. 137-138):

U1 = PwUy Uw

by dividing through by the marginal utility of money income (Uy) the

marginal rate of substitution between income and leisure is found to be:

U1U=P+Ulil1 . y	 w	 If • y*

This equation states that the marginal rate of substitution between

income and leisure is equal to the wage rate plus the marginal rate of

substitution between income and work. Since UN <0 and Uy < 0, then



Uw Uy < O. From these inequalities Johnson (1966, p. 129)

inferred that "...the value of leisure and the value of travel

time must be less than the money wage rate."

28



CHAPTER III

THE MODEL, METHODS AND PROCEDURES

The valuation of public recreation resources is complicated by

the absence of a market price or use fee. To facilitate and improve

the basis for rational decision making concerning public recreational

facility development, it is necessary that market price absence be

compensated for effectively. This entails the development of more

accurate methods for valuing non-priced recreational resources and the

refinement of existing valuation methods. A description of the model,

methods and procedures utilized in this study follows.

Resource Valuation Mbdel

The concept of consumer surplus (Haley 1948, Hicks 1956 1

Marshall 1948, Patinkin 1963, Pearse 1968) provides a sutiable basis

for valuing the motorboat use of selected reservoirs. Alfred Marshall

(1948, p. 124) defines a consumer's surplus as:

The excess of the price which he would be willing to pay
rather than go without the thing, over that which he
actually does pay, is the economic measure of the surplus
satisfaction.

From the above definition, if a product, as most public recreation, has

a zero price, its total value is captured by its consumers in the form

of a consumers' surplus. The following discussion outlines the model

from which a value of recreation facilities can be derived.

29
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Figure 1 illustrates the relationship between an individual's

income and the number of recreational outings he will take. The

individual's total income is measured by 0Y2; fixed costs equal the

distance 12X1; and the marginal costs are reflected by the slope of

line XiTi. The line Y2X1T1 represents an individual recreationist's

"budget line" which is the loci of budgets (or combinations of goods)

that can be purchased if the entire money income is spent. The area

defined by XiOTI is the recreationists' "'budget space" - the set of

all budgets that can be purchased by spending some or all of a given

money income. Indifference curves A and D represent a portion of the

individual's indifference map with curve A representing the highest

level of satisfaction which he can obtain given his unique budget

line, indifference map, and the fixed costs of participation. Thus,

he will maximize his satisfaction by making 0Q1 trips at a total

cost of /-2P1 where /.27,1 are fixed costs and X1P1 are variable costs.

Assume that Y2X1T1 is this individual's budget line and he is

at point /Ion indifference curve A. He would be willing to incur

fixed costs greater than Y'2X1 to partake of the recreation experience.

Given the above cost-utility-income framework, he will be willing to

participate as long as his fixed costs do not exceed Y2X2, given that

variable costs remain constant at X10	 If fixed costs exceed Y2X2 1

T10

the individual will choose not to participate; to participate would

put him on an indifference curve below B and B is attainable at point

/ with income of 0Y2.



INCOME

NUMBER OF TRIPS

Figure 1. The Relationship Between Income, Costs and
Recreation Consumption
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The Marshallian consumer's surplus (Haley 1948, p. 5) is

"...the difference between what the consumer actually pays for a given

quantity of a commodity, and the maximum amount he could have been

made to pay for it, on an all or nothing basis, without being made

worse off than if he had not bought any of it at allot , The Earshallian

consumer's surplus is measured by NV in Figure 1.

Hicks (1956, pp. 97-99) defines two types of consumer's surplus

an individual may obtain given a reduction in price, with money income

remaining constant. The first is compensating variation -- the amount

by which an individual's income would have to be reduced to place him

on the same indifference curve while he consumes the same amount of

the commodity as before the price reduction. This is the amount of

money the consumer would have to lose after he had purchased 0Q1 units,

in order to find himself on the same indifference level as that attained

when he purchased 0Q2 units. Compensating variation, in Figure 1 is

measured by X1X2. The individual may also gain an equivalent

variation -- the amount which an individual's income would have to

rise to leave him on the same indifference curve after he has been

refused additional consumption of the commodity at the new lower price.

This is the amount of money the consumer would have to gain after

consuming 0Q2 units in order to find himself on the same indifference

level as when he consumes OQI units. Equivalent variation in Figure 1

is measured by 11Y2. The two surpluses as described by Hicks (1956,

pp. 99-100) differ in



33

...that in the first case the consumer is allowed to adjust
his consumption of the commodity X to the change in income
which is imposed upon him, so that we consider his position
after the adjustment has been made; while in the second case
we suppose the change in income to occur after the quantity
of X to be consumed has already been decided, and we
consider his position before he makes any further adjustment
in consumption as a result of the change in his income.

Patinkin (1963, pp. 107-108) makes the point

...that the constancy achieved by the compensating variations
is that of the marginal utility of money, and not ... of
the level of utility. In modern terms, the compensating
variations are intended to eliminate the income effect not
in its entirety, but only from the market for X.

He concludes by summarizing his interpretation as follows:

The Marshallian demand curve is identical with the compensated
demand curve	 not because it is conceptually generated by
an experiment in which compensating variations eliminate the
income effect created by the price change and thus leave the
individual at the same level of utility, but because the
income effect is assumed to expend itself entirely in other
markets, leaving only a substitution effect in the market
for X. For this reason the Marshallian demand curve tells
us at one and the same time the maximum amount the individual
would be willing to spend for X under perfectly discriminating
monopoly conditions that keep his level of utility constant,
and the amount he actually does spend under conditions in
which a falling price raises this level. Hence, it can be
used as Marshall does use it to provide an accurate measure
of consumeris surplus.

Based on the preceding discussion, consumer surplus will be used

in a fashion analagous to that of Hicks' (1956) compensating variation.

In doing so, I am trying to determine the additional amount a recreation-

ist will pay annually to partake of a recreation experience rather than

do without. Assuming that the recreationist depicted in Figure 1 will

react to an annual entrance fee in the same way he reacts to his fixed

costs of participation, then X1X2 is a measure of the maximum annual

amount which he will pay. If the maximum annual entrance fee of X1X2
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were levied, all other costs remaining constant, the recreationist

would increase his total expenditure on the recreation experience by

PiP2 and decrease his number of trips by Q1Q2 and receive less total

utility as represented by a shift from indifference curve A to

indifference curve B.

The value of the resource for recreation use may then be

determined by summing over recreationists the maximum annual expenditure

which each will make to partake of a recreation experience (or series

of experiences) rather than do without. This value is calculated by

measuring X1X2 (the compensating variation which is gained due to

free entry to the resource) for each recreationist; then summing the

computed values (X1X2) for all recreationists. This sum is equal to

the integral of a demand curve where the dependent variable is measured

in number of trips per year taken by recreationists and the independent

variable is an annual entrance fee.

In applying the model, as previously discussed, it is necessary

that X1X2 be measured, although only one point in the income-recreation

space of any individual can possibly be known. This necessitates

interpersonal comparisons which in turn create difficulties with

respect to similar marginal utilities of income among the individuals

being compared. Compensation for dissimilar marginal utilities of

income was achieved, however, by grouping the individuals sampled into

cells by income and variable cost class. An additional difficulty in

the application of the model is that the value of the resource does

not equal the integral of a demand curve where the dependent variable
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is the annual number of trips taken by recreationists. Rather, the

value of the resource equals the integral of a demand curve where the

dependent variable is number of recreationists.

Important assumptions in application of the resource valuation

model are:

1. A similar marginal utility of money income among individuals

within income classes.

2. Travel costs are incurred solely for the purpose of gaining

access to the recreation area.

3. The sample accurately represents the population from which

it was drawn.

The following steps were taken to compute the demand schedule

and corresponding value (couipensating variatiori)to motorboat owners of

each of the various rese/voirs.

1. All respondents (associated with a particular reservoir)

were stratified by income class. Each income class represents the

mid-point of the income range in which the respondent's income falls.

The income ranges used were: $3,000 - $4,999; $5,000 - $6,999;

$7,000 - $9,999; $10,000 - $11,999; $12,000 - $14,999; $15,000 - $16,999;

$17 1000 - $19,999; and $20,000 and over.

2. Those respondents in each income class were then stratified

by average variable cost class at successive $5.00 per trip intervals.

Stratification of respondents by average variable cost class is a

refinement of previous valuation procedures. In other studies

(Trice and Wood 1958, Clawson 1959, Wennergren 1964a, Pearse 1968) it

was assumed that average variable costs were constant among individuals
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within income classes. However, because of the nature of the recreation

activity under study here, this assumption could not be made. Therefore,

the stratification of respondents by average variable cost and income

class not only compensates for different respective average variable

costs of participation; but is also an attempt to keep the marginal

utility of income similar among individuals within income - average

variable cost classes.

3. Within each income - average variable cost class, the

respondents were ranked by declining total fixed costs.

4. That respondent incurring the greatest total fixed costs

in each income - average variable cost class was assumed to be the

marginal consumer in that he received no compensating variation. The

marginal consumer is represented in Figure 1 as having fixed costs of

participation measured by the distance Y2X2.

a. During the course of computing the values of the

respective reservoirs, consumers exhibiting fixed costs of

participation of an unusually high magnitude were occasionally

encountered. These individuals were eliminated from the sample

representing expected participation under the premise that they

were not representative of a typical consumer within the given

income - average variable cost class. These individuals were not

eliminated from the sample of actual participants since it was

felt that their elimination would not lead to a true representation

of the recreation areas actual value.
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b. In those situations where there was only one respondent

in an income - average variable cost class, he was assumed to be

the marginal consumer and received no compensating variation.

5. Intramarginal consumers are those respondents who  continue

to participate as long as their total fixed costs are less than or

equal to those of the marginal consumer. Given an annual entrance fee

of XiXE imposed upon those who use the recreation area, it was assumed

that the intramarginal consumer would continue to participate as long

as Y2X1 XlE Y2X2; i.e. l he would continue to participate as long as

his total fixed costs are less than or equal to those of the marginal

consumer.

6. Assuming identical indifference maps, the maximum annual

entrance fee (XIXE) that any participant would be willing to pay would

be /2X2 - Y2XI -- the difference between his fixed costs of participation

and those of the marginal consumer.

7. All respondents were ranked according to the maximum

• annual entrance fee (Y2X2 Y2X1) which they - would be willing to pay.

8. The demand schedule for motorboat use was then obtained by

applying annual entrance fee impositions (XiXE) at successive intervals.

a. Under an entrance fee of XiXE, recreationists would

continue to participate as long as Y2X2 Y2X1t XiXE or

Y2X1 XlE Y2X2.

b. By subsequent increases of XiXE we can expect

/2X1 XiXE = Y2X2 and as XiXE increases in magnitude, individuals

may be expected to participate less at a particular location.

However, with only one point in the income - recreation space of
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any individual being known, any increase in XiXE will have no

effect upon his total amount of participation as long as

Y2xl XlE Y2X1 ; yet, when Y2X1 XiXE > Y2X 2 , the individual

will become a non-participant at that particular location.

c. Ten dollar ($10.00) increments were chosen because

inspection of the data showed this to be the lowest annual

entrance fee that would cause a reaction.

9. The demand schedules of the reservoirs for motorboat

owners may be expanded to a population basis by multiplying the quantity

axis of the respective sample demand schedules and their corresponding

value by the ratio of the number of motorboats in Arizona to the

number of usable schedules returned.

10. The value of the reservoir for recreational use under a

zero entrance fee (XIXE = 0) is the total, taken over income - average

variable cost classes, of the differences in total fixed costs of

participation between the marginal consumer and each intramarginal

consumer within each class. This can be represented by:

V= EE Y2X2 y2xl
j k

where, V = value of the resource in terms of compensating variation

i = income class i. i = 1,	 M

j = average variable cost class j. j = 1,	 N

k = individual k. k = 1, ---, P.

Two quantity measures, expected number of trips and actual

number of trips, were utilized for comparative purposes. When

considering a value analogous to an annual entrance fee, then the
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decision to participate or not must be made at the beginning of the

year. This decision will be based on expectations of what use could

be made of the recreation location in the coming year. According to

Davidson, Adams and Seneca (1966, P. 18)4), at any time, only a small

proportion of the population may actually be utilizing the recreation

facility, although others may plan to use it in the future.

order to guarantee that the facility will be available in the future,

some of the potential users ... should be willing to purchase an

option on the product for future use. In the case of outdoor

recreation facilities	 there is no normal market mechanism where

this demand for future facilities can be exercised." Therefore,

valuation based on the number of trips individuals expect to make to

a recreation facility exhibits the potential value of the facility.

Although the validity of this concept may be questioned, data couched

in the framework of future reference should prove the most useful for

attaining the objectives of the study. Information concerning the

preferences and potential participation patterns of the individual

motorboat owner was desired to obtain the potential value (i.e.,the

"Utopian State") of the recreational facility and its perceived

relationship to other facilities. Ebtorboating as a recreational

activity is subject to many short-run fluctuations due to factors such

as weather, health (of the participant), etc. which are unforeseeable.

Dut, by asking the respondent's participation expectations for the

coming season, these unforeseeable factors can effectively be eliminated.

Therefore, by use of an expected participation quantity variable, a
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potential boating season participation pattern was described,

unconstrained by short-run factors.

The value of a recreation facility for a particular activity

may also be determined with the preceding model using actual

participation as the quantity variable. It is possible, that as a

respondent is asked to recall past experiences, a bias may be inter-

jected through memory degradation. To avoid this, cost accounting

ledgers were sent to respondents for them to fill out during the course

of the study and return at its end; thus, enabling the collection of

actual participation and cost information.

Knowledge of the relationship between actual and expected

participation would be useful to the resource manager by enabling him

to estimate the intensity of use to be expected at a particular

facility before the recreation season begins. The relationship was

examined by testing the following two hypotheses:

1. That no difference exists between an individual's actual

and expected total seasonal motorboating participation; and,

2. That the actual number of trips taken can be predicted

from the expected number of trips.

Testing of the first hypothesis was accomplished by comparing the

means and computed t-values of actual and expected total number of

recreation trips to be taken. Testing of the second proceeded by

testing for the significant differences from zero of the regression

coefficient and simple correlation coefficient respectively, as

computed from the following:
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QA = f(QE)

where, QA = number of actual recreation trips

QE = number of expected recreation trips.

Specific Variables Utilized

The quantity variables, as previously described, were actual

and expected number of trips to a particular recreation location,

respectively. This form of the quantity variable is different from the

form typically utilized by others who have used an indirect method for

valuing a resource; i.e.,man-days (Gray and Anderson 1964), number of

participants per unit of population (Clawson 1959), man-days per unit

of population (Brown, Singh and Castle 196)i; Lerner 1962) and number

of trips per unit of population (Wennergren 1964b). However, since

the population was defined as all motorboats registered in Arizona,

and since motorboating participation is typically a group activity,

that quantity of participation expressed as number of trips to a

particular location should provide the most realistic measure for

valuation purposes. Lists of the variables comprising the expected and

actual attendance models are contained in Appendix C.

Annual fixed costs were the sum of a five year average annual

depreciated value of equipment owned, the average annual depreciation

on the complete boating outfit / and the sum of yearly miscellaneous

expenses incurred. This is shown by the following formula:



X15	 X16 - X17Annual Fixed Cost = ------- + 	  + X18
5 Years	 X13

	where, X15	 = value of equipment purchased for use with boating
5 /bars = the estimated length of life of equipment purchased

for use with boating
	X13 	= number of years the boating outfit has been owned
	X16	 = total price paid for complete boating outfit
	X17	 = total retail value of complete boating outfit
	X18	 = miscellaneous expenditures associated with owning and

maintaining the boating outfit.

Average variable costs are comprised of both travel and on-site

participation costs incurred in attending a particular recreation

facility. Although the composition is the same, computational

procedures for constructing average variable costs on an actual and

expected basis differ due to the manner in which the data were obtained

(i.e.,cost ledger vs. questionnaire).

In computing average total variable costs, the value of time

was assumed to equal the wage rate -- the position taken by Henderson

and Quandt (1958) and Pearse (1968). Johnson (1966, p. 139) states

that "...the value of leisure and the value of travel time must be

less than the money wage rate," while Becker (1965) and Scott (1965)

relate the value of time to the importance of foregone earnings and

the time intensiveness of commodities consumed. Although the latter

three methods of time valuation may be more accurate than the method

used and certainly warrant further investigation, all were considered

as being outside of the scope of this study.

Average variable costs (actual) to a particular recreation

facility were constructed in the following manner:
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Average Variable Costs (Actual) to lake X =

X38
X123 	  (X121) X128 X129 X130 X134 X135

1920 hours

where, X123	 = automobile expenses incurred per trip
X3 8	 = respondent's income
1920 hours = the average number of hours worked annually by

fully employed individuals
X121	 = total number of hours spent driving per trip
X128	 = total cost of accomodations per trip
X129	 = total cost of food per trip
X130	 = total incidental costs per trip
X1314 	= boat fuel costs per trip
X135	 = total participation costs per trip.

Average variable costs (expected)to a particular recreation

facility are the sum of average variable travel costs and average

variable participation costs, the composition of which are shown

following:

Average Variable Travel Costs (Expected) to Lake X =

2(X41) X22 4. 2(x42) X38

X21	 1920

where, X41 	= one-way distance (miles from hone of respondent
to location X

X22	 = automobile expense incurred because of the motor-
boating activity

),E21	 = miles per year the boat is transported over land
A42	 = one-way travel time (hours) from hone of respondent

to location X
X38	 = respondent's income
1920 hours = the average number of hours worked annually by

fully employed individuals.

X20Average Variable Participation Costs =
X39

where, X20 = value of fuel used in the boat
X39 = total number of motorboating outings the respondent expects

to take during the study period.



Determination of Substitution Relationsqm_petween Reservoirs

It is important for the resource manager to know to what extent

and to which particular recreation location a shift in participation

will be made because of entrance fee impositions at more heavily used

sites. By varying fee levels among sites, he may achieve a more even

balance of use among sites. This helps to create a more desirable

recreation experience for participants while alleviating some of the

user pressure which is detrimental to the site or facility.

The popularity of a particular reservoir for the motorboating

activity depends, however, upon its proximity to a major population

center, accessibility, type and quality of facilities, microclimate,

constancy of water level, scenic attractions, wind shelter and etc.

which all go toward enhancing or detracting from the quality of the

recreation experience which an individual may obtain from boating at a

particular reservoir. Since perception of the recreation experience

as influenced by the preceding factors is largely subjective in nature

among individuals, it may be expressed through attendance and partici-

pation patterns at various alternative reservoirs. Through observation

of individuals at various recreation locations, knowing the number of

times that they attend these locations as well as their expenses in

attending the sites, one might ascertain to what extent and to which

reservoirs the shift in participation might be expected to occur

because of an entrance fee imposition at a particular reservoir. The

measure of this shift in participation or substitutability is termed the

"cross-elasticity of demand."
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Substitution Relationship Model_

The cross-elasticity of demand between two goods X and Y is

defined by Stonier and Hague (1957, p. 85) as being "...obtained by

considering the change in purchases of Y resulting from a given change

in the price of X -- the price of Y being held constant..." as well as

the prices of all other goods. Cross-elasticity in all instances will

fall between plus or ndnus infinity. If the sign is positive, the

goods are competitive (substitutes); if the sign is negative, the goods

are complementary (non-substitutes); and if the cross-elasticity is

zero, the goods are independent. A cross-elasticity of zero is, however,

an impossibility under the structure and application of this model., since ,

the sample is based on individuals consuming both goods; i.e.,attending

both reservoirs in any respective pair.

The demand of an individual for the recreational experience

(Earshallian measure of demand) was used in the computation of cross-

elasticities of demand between reservoirs as well as to compute

individual elasticities of demand for the respective reservoirs chosen

for examination. This method was utilized most recently by McNeely

(1968) to estimate "average" individual demand schedules for various

recreational activities.. Clawson (1959) also utilized this measure of

demand in deriving his demand curve for the "total recreation

experience."

General assumptions which are important in the construction of

indirect demand curves in this manner are:

1. The individualls response to a use fee for access to a site

would be exactly the same as an equal addition to his average total costs.



2. All costs are incurred solely to obtain the recreation

experience.

3. All individuals face identical alternatives to the

recreational opportunity under consideration.

4. Individuals in all areas have identical preferences for

the recreational sites under consideration.

5. All individuals sampled have similar characteristics and

accurately represent the population from which they were drawn.

Demand curves for the recreation experience were constructed by

linearly regressing the expected and actual number of trips, respectively,

on average total costs (expected and actual) of participation at

different recreation locations. The resulting relationship describes

how an individual might react to changes in total expenditures per trip.

Further, in this relationship, use of average total costs of partici-

pation as the price proxy is an attempt to quantify all facets of choice

considered by the rational decision maker engaging in recreation

activities.

The specific variables utilized in computing the demand curves

for the recreation experience are the same as those variables used in

determining the value of the recreation resource as previously

discussed. The quantity variables -- expected or actual number of

trips -- were identical to those used in the preceding model. The cost

variables, however, were average total costs -- the sum of average

fixed costs and average variable costs.

The elasticity of demand for the recreation experience is

defined as:
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d
q (i)	 15.

E,	 =  	 . --1-... m b.	 Pi
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It was computed for each of the linear demand relationships by

multiplying the simple regression coefficient (ni) of the independent

(cost) variable times the ratio of the average total cost (1) to the

mean number of trips (11i) taken to location (i) by those individuals .

attending the location.

The methodology for computing the cross-elasticity of demand

between two reservoirs follows. Let each individual have a sub-utility

function:

Un = f(U1 ; U2)

where, Un = utility gained from the motorboating activity
U1 = utility gained from attending reservoir
U2 = utility gained from attending reservoir 2.

Let the individualts attendance (number of trips) at reservoirs 1 and 2

be linear functions of a common price-proxy (average total cost as

previously described) for each respective reservoir. Therefore,

(1) = f(Xia ; X1.2) ; and,

(2) Y2 = f(X2.1 X2.2)

where, Y1 = participation at reservoir 1
participation at reservoir 2

X1.1 and X2.1 = price-proxies for
equations (1) and

X1.2 and X2.2 = price-proxies for
equations (1) and

Algebraically we have

Y1 = al b1X1 .1 c1X1 . 2

= a2 +b2X21 c2X2.2

Y2'
reservoir 1, as used in
(2), respectively
reservoir 2 5 as used in
(2), respective/y.
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where, al and a2 = constant terms

b1 and b2 = regression coefficients for reservoir 1
C1 and c2 = regression coefficients for reservoir 2.

The measure of cross-elasticity of reservoir 1 with respect to

reservoir 2 is equal to:

Percent change in Y1	
= clTé=t -Ehange in pace 6T-7	 /1	 Xi

where, X1.2 and Y1 are held at their means.

The measure of cross-elasticity of reservoir 2 with respect to

reservoir 1 is equal to:

Percent change in )72	 =	 Y2	 b2
Percent change in price of 1	 ---77M	 X1

where, X2 . 1 and Y2 are held at their means.

Assumptions in the cross-elasticity computation method are:

' 1. That there exists a linear relationship between the number

of trips taken to the alternative reservoirs and their respective

price-proxies.

2. That as an entrance fee is imposed and subsequently

increased at reservoir 1, individuals will take fewer trips to

reservoir 1 and will consider taking more trips to reservoir 2 whose

entrance fee has remained constant.

3. That as an entrance fee is imposed and subsequently

increased, individuals who have not participated previously are not

expected to begin to participate.

4. That the price-proxy which is composed of a money value

and a time value is a reasonable representation of a market price.

S. That the prices of all other goods and services remain

constant.



One must appreciate that three combinations of signs, in

addition to zero, on the computed pairs of cross-elasticities may

exist:

1. Both signs are positive.

2. Both signs are negative.

3. One sign is positive and the other is negative.

As previously mentioned, a measure of cross-elasticity in which the

sign is positive denotes a competitive (substitution) relationship

between the two goods, while a negative sign denotes a complementary

relationship between the goods. .A zero cross-elasticity of demand

indicates economic independence between two goods; a change in the

price of either has no effect upon consumption of the other.

The situation in which both reservoirs being compared are

substitutes is the expected one. As the average total cost of

attending one of the reservoirs increases, attendance at the other

reservoir of the pair may be expected to increase. Ebanwhile,

attendance at the reservoir experiencing the increase in total cost

of attendance will decline. Thus, it is implied that the reservoirs

are reasonably good substitutes for each other.

A complementary relationship between both reservoirs of a pair

being compared is also possible. As the average total cost of

attending one of the reservoirs increases, attendance at the other

resezveir of the pair will tend to decrease; simultaneously, attendance

decreases at the reservoir in which the total cost of attendance is

increasing. A plausible explanation lies in the desire of a participant

for a variety of recreation locations. When faced with increased costs
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of attendance at one location, this individual will sacrifice total

attendance at both reservoirs in order to preserve the variety offered

by several locations. Another explanation would lie in a shift of

attendance to a third reservoir offering a comparable experience.

These situations imply that the reservoirs are not substitutes.

The final cross-elasticity condition to be considered exists

when reservoir 1 has a substitution relationship to reservoir 2; but,

reservoir 2 has a complementary relationship to reservoir 1. This

condition probably exists because the reservoir at which attendance

declines (reservoir 2), due to increased attendance costs at reservoir

1 (complementary relationship implied), offers a recreation experience

to the individual which is inferior with respect to the experience he

might obtain at reservoir 1. However, upon computing the cross-

elasticity of demand of reservoir 2 which offers an inferior recreation

experience with respect to reservoir 1, a competitive relationship is

found. The preceding explanation implies that the reservoir offering

the superior recreation experience is a substitute for the reservoir

offering the inferior experience; but, the reservoir offering the

inferior recreation experience is not a substitute for the reservoir

offering the relatively superior recreation experience.

Collection of Information

In addition to the collection of expected and actual

participation and expenditure information, data relating the socio-

economic characteristics of the motorboat owner and the physical

characteristics of his boating outfit were also obtained.
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Collection Method

The collection of data for use in this study was accomplished

via mailed questionnaires and boating season cost accounting ledgers

as described following.

The questionnaire was designed to yield the following

information: (1) the type of boating outfit and equipment owned by each

respondent; (2) the average yearly costs of operating and maintaining

each boating outfit; (3) socioeconomic characteristics of the boat

owner; (4) the type of use the boating outfit is subjected to; and

(5) the use expectations for the study period (1967 boating season as

discussed later) of each boat owner. A facsimile of the questionnaire

appears in Appendix A.

The raw data obtained from the questionnaires were transformed

into the variables listed in Appendix C, Table C-1 and described by

category in Table 1. The data, by individual variable, were then

placed on magnetic tape for ease of manipulation.

Table 1. Categories of Variables Generated From Questionnaire Data

Categor-

Boating outfit physical characteristics

Boating outfit age characteristics

Boating outfit expenditure and economic characteristics

Typical participation characteristics

Socioeconomic characteristics of respondent

Expected participation pattern of respondent for 1967
boating season.

Variable Number

X2 to X11 & X14

X12 to X/3

X15 to X18
X
19 

to X
26

X27 to X38 & X1

X38 to X45
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The cost accounting ledger was a returnable booklet in which

the boat owner could keep a complete record of all his boating

activities and boating costs during the 1967 study period. A

facsimile of the cost accounting ledger appears in Appendix A.

Information obtained from the cost accounting ledger included

equipment purchases and maintenance costs associated with the 1967

boating season to be used in adjusting data obtained on a per trip

basis. This additional information included date of trip, location,

travel data, participant data, participation data, and various cost

items incurred as a result of the trip.

The use of cost accounting ledgers or diaries of a

recreationist's activities is a relatively new method for gathering

information for demand analysis which was used by Wennergren (1967)

in a study concerning the surrogate pricing of outdoor recreation.

The major source of bias resulting from this fo 	 ua of data collection

may be due to a relationship between a respondent's conscientiousness,

personal characteristics and rate of participation. A respondent who

is a meticulous record keeper may be deeply committed to the activity

in which he participates. Therefore, he may participate at a higher

rate than someone who is less committed. This constitutes a non

response bias which is difficult to discover and remove (King and

Kurtz 1968).

King. and Kurtz (1968, p. 102) further concluded ...

that cost record keeping by recreationists is most
advantageous when it is desirable to follow the
participation of the same group of individuals at a number
of locations over a season. A second advantage is the Lower
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dependence on the respondent's memory and the consequently
more detailed and accurate data that can be obtained.
However, a higher rate of nonresponse may offset this
advantage. Nonresponse and a poor quality of response
resulting from a reaction against the imposition of
record keeping are the chief disadvantages.

The variables generated from the cost accounting ledgers are

listed in Appendix Table C-2. The data were put on Hollerith cards

with each card representing an individual boating trip made by a

particular respondent. In essence the data obtained on a per trip

basis included a complete economic, physical description of the trip,

including types of participation, location, distance traveled, and time

spent in participation and travel..

Other variables were generated in addition to those listed

in Appendix Tables C4 and C-2. These additional variables have been

incorporated into Appendix Table C-3 along with their derivation

formulae and description. The variables generated provide various

fixed, variable, and total cost representations on an actual and

expected basis of participation.

Sampling Procedure

By Arizona law, boats are registered for a period of three

years. If a boat is registered continuously for subsequent registration

periods, it keeps the same registration number. However, if the boat

registration is allowed to lapse or the boat changes ownership, when

it is registered again, a new license number is assigned; thus, there

are more boat license numbers than there are actual boats.

The motorboat license numbers are categorized by the prefix

letters A, B, C, D, E and H. The prefix D is reserved for dealers'
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boats, therefore it was eliminated from the population. The list of

numbers, by prefix letter ran as follows: A: 1-9,999; B: 1-9,999;

C: 1-9,999; E: 1-3,077; and H: 1-945.

As of the date of sampling, February 1, 1967, the boat

registration branch of the Motor Vehicle Division, Arizona Highway

Department had 27,046 miscellaneous water craft registered. An

employee of the Arizona Highway Department estimated that approximately

18,000 water craft were motor driven. Since no parameters of the

population were known, it was decided that an approximate ten

percent sample of boats would be needed in order to obtain a sufficient

number of responses with an expected rate of response of forty to

sixty percent. Therefore, 2,000 motorboat license numbers were chosen

and drawn from the boat registration files.

The selection of individual sampling units was accomplished

using stratified random sampling without replacement, since some

relationship between prefix letter and age of boat might exist. The

total sample of 2,000 boats was then distributed among strata in

proportion to their maximum possible size according to prefix letter.

A sample of 591 boats was drawn from prefix classes A, B and C; 182

boats were drawn from prefix class E; and 45 boats were drawn from

prefix class H to obtain the total sample size of 2,000 boats. A

master list of the specified number of sampling units from each prefix

letter stratum was chosen from A Million Random Digits With 100 000

Normal  Deviates, Rand Corporation. This list was checked within each

prefix letter class and all duplicate license numbers were eliminated

and replacements chosen at random. Since many blank registration,
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non-motorboat, and livery boat numbers were known to exist, alternate

lists of random numbers for each of the master lists were chosen.

Thus, if a blank, non-motor driven boat, or a livery boat number was

found on a master list, an alternate number was chosen from the

respective alternate list.

Each motorboat owner sampled was assigned an identification

number which was placed on the questionnaires and cost accounting

ledger mailed him. This number was assigned in order that the data

obtained from each respondent could be combined for later analysis on

a respondent basis. The identification code was also utilized in

determining nonrespondents to earlier mailings so that they could be

contacted in later mailings and to avoid duplication of contact with

respondents who had returned completed questionnaires.

The sampling period (1967 boating season) was defined as the

period April 1, 1967 through September 30, 1967. This six month

period was chosen based on personal interviews with personnel of the

Supervisors Office, Tonto National Forest in Phoenix, Arizona. It was

indicated during these interviewa that although some recreational

activity did exist on large reservoirs in Arizona during the colder

months, it was of marginal importance in that it made no contribution

to over crowding of facilities, and the majority of use does occur

during the sampling period.

Data Collection

Three separate mailings of a letter of transmittal, questionnaire,

and stamped return envelope were sent to the motorboat owners selected
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to be sampled. A copy of each respective letter of transmittal is

included in Appendix A.

The first mailing was made on March 21, 1967. At the end of

approximately three weeks, on April 14, 1967, a second mailing was

made to those who had failed to respond to the first. Two weeks after

the second mailing, on April 28, 1967, the final mailing was made to

those who had failed to respond to either of the two previous mailings.

The dates of mailing of the second and third mailings were not

governed by any predetermined time interval. A daily record of the

number of returned questionnaires was kept and when the number of

completed questionnaires returned became small, the next nailing was

made the following day. The number of questionnaires returned by

date is listed in Appendix B, Table D-1. NO attempt was made to

differentiate among questionnaires returned with respect to a

particular mailing.

A response rate of 48.4 percent was realized through the return

of the 968 questionnaires of which 756 or 37.8 percent were determined

to be satisfactory for use in the study. A description of the various

categories of response and nonresponse by number and percent is

contained in Appendix Table B-2. This rate of return may be considered

somewhat high when coliTared to returns from other mail surveys,

however, the nature of the study and the deep commitment many motor-

boat owners have to their recreation activity assured a relatively high

rate of return.

Sorting the 756 usable questionnaires based on lakes expected

to be attended and pairs of lakes expected to be attended yielded
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eleven lakes and eleven lake pairs containing a sufficient number of

observations to permit statistical analysis. Table 2 lists the number

of respondents by their locations of expected attendance.

The eleven lakes found suitable for analysis were: Canyon,

Saguaro, Roosevelt, Bartlett, Carl Pleasant, Havasu, San Carlos,

Powell, Mead, Mohave and Apache. The eleven pairs of lakes determined

to be suitable for analysis were: Canyon - Saguaro, Canyon - Roosevelt,

Canyon - Bartlett, Saguaro - Roosevelt, Saguaro - Bartlett, Saguaro -

Powell, Roosevelt - Bartlett, Roosevelt - San Carlos, Roosevelt -

Powell, Roosevelt - Carl Pleasant, and Bartlett - Carl Pleasant. All

locations which respondents indicated they expected to attend during

the study period are listed in Appendix Table B-4.

When utilizing a mail survey, a certain amount of non-response

is to be expected. According to Hansen and Hurwitz (1946) the bias

introduced from the failure to measure some of the units in the chosen

sample may be corrected by taking a random subsample of nonrespondents

and making a personal interview of each of those nonrespondents

appearing in the subsample. However, because of the relatively large

number of questionnaires returned in proportion to the size of the

population being sampled, it was decided that the additional cost of

making a random sample of nonrespondents should not be incurred.

Cost accounting ledgers were mailed to all respondents who

returned completed questionnaires indicating that they 	 be

participating in a motorboating activity during the 1967 study period.

The mailing of cost accounting ledgers began on April 5, 1967 and

continued through June 17, 1967. A copy of the letter of
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Table 2. Number of Respondents by Their Indicated Location and
Combination. of Locations of Expected Attendance

=on
Numbera	 1 	2	 3	 4	 5	 6	 7	 8	 9	 10 11

	

1	 194 107 106	 70	 18	 23	 25	 40 15 10 35

	

2	 186	 90	 65	 28	 26	 12	 48 16 10 28

	

3	 358 145	 60	 37	 85	 71 28	 8 37

	It 	204	 67	 20	 27	 37	 16	 6 19

	

5	 103	 13	 7	 18	 2	 4	 6

	

6	 85	 IO	 34 18 14	 8

7	 118	 13 9	 2 1h

	

8	 148 36 14 16

	

9	 78 20	 5

	

10	 59	 4

	11
	

78

a. The location identification by number is:
1. Canyon Lake	 7. San Carlos Lake
2. Saguaro Lake	 8. Lake Powell
3. Roosevelt lake	 9. Lake Nbad
4. Bartlett Lake	 10. Lake Mohave
5. Lake Carl Pleasant 11. Apache Lake
6. Lake Havasu
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transmittal accompanying each cost accounting ledger is included in

Appendix A.

In August, 1967, it was discovered that the date for ending the

study listed on the instruction page of the cost accounting ledger was

erroneous. The date indicated that the records were to be kept only

through SepteMber 1, 1967, while plans called for records to be kept

through the entire month of September. Therefore, a postcard was

sent to each respondent who had been mailed a cost accounting ledger

informing him of the error and requesting that he continue keeping

records through September 30, 1967. A copy of the postcard indicating

the error is included in Appendix A.

Cost accounting ledgers were recalled on October 4, 1967. A

letter indicating that the study period had been concluded was mailed

to all respondents who had been sent a cost accounting ledger. On the

bottom of the letter was a small tear-off questionnaire for the respon-

dent to indicate various characteristics of the automobile which he

used in conjunction with his motorboating activity. Included with

each recall letter was a self-addressed, stamped return envelope.

4 copy of the recall letter is included in Appendix A.

A follow-up on the cost accounting ledger in the form of a

postcard was nailed to respondents who had not returned their cost

accounting ledger by November 1, 1967. A copy of the follow-Up

postcard is included in Appendix A.

Of the 968 cost accounting ledgers mailed only 230 were returned

and of these, 182 were usable. The accounting of cost ledgers by category

of response and nonresponse is contained in Appendix Table B-3.
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The rate of return for cost accounting ledgers was 23.76

percent of those mailed and 11.5 percent of the questionnaires mailed.

The rates of return on cost ledgers was lower than desired. The

relatively low rate of return is probably due to the extra effort of

keeping records. It is also possible that where a recreation activity

is concerned, the participant feels intuitively that regardless of his

costs incurred, the benefits are higher. Thus, he is not interested

in determining his actual costs incurred, otherwise he might not

participate.

The sorting of location data from the 182 usable cost ledgers

yielded eight lakes and eleven pairs of lakes which were attended a

sufficient number of times to permit a statistical analysis. Table 3

shows the number of respondents by location and combinations of

location of attendance during the study period. In Table 4 are listed

the number of trips made by respondents to locations and combinations

of locations of attendance during the study period.

The eight lakes on which an analysis could be performed were:

Canyon, Saguaro, Roosevelt, Bartlett, Carl Pleasant, San Carlos, Powell

and Apache. The eleven pairs of lakes suitable for analysis were:

Canyon 7 Saguaro, Canyon - Bartlett, Canyon - Carl Pleasant, Canyon -

Apache, Saguaro - Bartlett, Roosevelt - Bartlett, Saguaro - Carl

Pleasant, Roosevelt - San Carlos, Roosevelt - Apache, Bartlett - Carl

Pleasant, Bartlett - Apache. All locations which respondents indicated

they attended during the period are listed in Appendix B, Table D-5.
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Table 3.	 Number of Respondents by Their Location and
Combination of Locations of Actual Attendance

ITCFETri
Nunbera 4 5 6 7 8 9 10 11

1

2

3

4

5

6

7

8

9

10

11

33 12

40

9

8

73

12

14

114.

40

11

13

8

14

38

1

2

3

2

1

9

4

1

14

4

7

1

28

1

9

7

4

3

2

2

25

1

2

2

1

0

0

0

1

4

1

0

1

1

1

2

1

0

6

00

10

9

14

10

8

2

2

2

0

2 8

a.	 The location identification by number is:
1. Canyon Lake 7. San Carlos Lake
2. Saguaro Lake 8 , Lake Powell
3. Roosevelt Lake 9. Lake Mead
4. Bartlett Lake 10. Lake Ebhave
5. Lake Carl Pleasant 11. Apache Lake
6. Lake Havasu
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Table 4. Number of Trips Taken by Respondents to Different Locations
and Combinations of Locations of Actual Attendance

IFEWTIon
Numbera 1 3 4 5 7 8 9 10 11

70 29 29 57 2)4 I 11 2 1 1 19

2 37 144 11 36 34 2 5 10 1 0 20

3 21 33 230 31 24 7 42 7 2 2 33

4 27 57 34 110 4)1 2 6 5 1 1 16

5 16 42 15 40 111 1 11 5 0 1 13

6 12 8 13 8 1 25 1 8 0 4 4

7 6 1 64 14 30 5 87 2 0 1 6

8 2 51 16 6 5 2 18 60 2 0 3

9 1 1 3 8 0 0 0 36 0 0

10 1 0 6 10 3 9 2 0 0 13 0

1I 32 35 34 23 14 2 7 b 0 0 60

a.	 The location identification by number is:
1. Canyon Lake 7. San Carlos Lake
2. Saguaro Lake 8. Lake Powell
3. Roosevelt Lake 9. Lake Mead
L. Bartlett Lake 10. Lake Mohave
5. Lake Carl Pleasant 11. Apache Lake
6. lake Havasu

Note:
1. This table should be read by rows, not columns.

2. The main diagonal elements represent the total number of
trips taken to each respective location. For example, (1, 1) indicates
that a total of 70 trips were made by respondents to Canyon Lake,

3. The lower left-hand triangle of elements below the main
diagonal represent the number of trips taken to the first lake of any
given dual lake combination. The upper right-hand triangle of elements
above the main diagonal represent the number of trips taken to the
second lake of any given dual lake combination. For the Canyon -
Roosevelt Lake combination, 21 trips were made to Canyon and 29 to
Roosevelt.



CHAPTER IV

RESULTS AND DISCUSSION

tudied

A description of the lakes studied is useful in interpreting

possible relationships between their physical characteristics and

their use for motorboating. The locations of the reservoirs are

shown in Figure 2. A summary of the physical characteristics of the

reservoirs is contained in Table 5.

Description of.._R=_Ients

Respondents were described based on their socioeconomic,

participation patterns and boating outfit characteristics (variables

X1 „ X13 through X25 and X27 through X 	 shown in Appendix

Table 0-1). The respondents were grouped by lakes and pairs of lakes

chosen for analysis.

Socioeconomic characteristics of all respondents corresponded

closely to boaters nationwide (Bureau of Outdoor Recreation 1968);

however, they differed in some respects from other Arizona residents.

As shown in Table 6, the majority of respondents resided in cities with

an average population of 237,000 residents. This indicates that most

of them live in the Phoenix area. The mean age for all respondents at

44 years is similar to the mean age reported for boaters by the Bureau

of Outdoor Recreation (1968). Mean income of all respondents was about

$11,000. This is somewhat higher than the average 1967 Arizona

63



Lake Identification
1 Canyon
2 Saguaro
3 Roosevelt
4 Bartlett
5 Carl Pleasant
6 Havasu
7 San Carlos
8 Powell
9Mead
10Mohave
11 Apache

64

0

55	 0	 10	 70	 JO

k•le- 1.41

Figure 2. Locations of Lakes Selected for Study



Table 5. Summary of the Characteristics of the Lakes Selected for Study

65

Lake Dam River

Paved

Paved

Paved

m2C7re-gr----1-

20

35

30

45

35

5

70

30

60

Graveled

Graveled

Paved

Graveled

Paved

Paved

Graveled

Paved

Nearest Town	 Access	 Lake	
llama	 Distance	 Road	 Yiaximum	 Average harina Launching Picnic Campsites Trailer

Surface Tables 	Spaces
(surface acres

950 880

1,260 1,070

17,315 9,750

2,770 1,130

3,585 1,500

20,400 19,300

18,850 700

170,000 161,000

162,700 110,000

28,200 26,500

2,660 2,480

Source: Arizona Game and Fish Department 1963, Arizona Outdoor Recreation Coordinating Commission 1967a.

Size 	Recreational	 Facilities 

Canyon

Saguaro

Roosevelt

Bartlett

Carl Pleasant

Havasu

San Carlos

Powell

Mead

Ebhave

Apache

Mbrmon Flat

Stewart Mountain

Theodore
Roosevelt

Bartlett

Carl Pleasant

Parker

Coolidge

Glen Canyon

Hoover

Davis

Horse Mesa

Salt

Salt

Salt
Tonto Creek

Verde

Agua Fria

Colorado

Gila
San Carlos

Colorado
San Juan

Colorado

Colorado

Salt

Apache Junction

Phoenix

Globe

Phoenix

Phoenix

Lake Havasu

Globe

Page

Kingman

Kingman

Phoenix



Table 6. Socioeconomic Characteristics of Respondents By Lake
and Pairs of Lakes

66

Average
Population

Average Average Average of Place of
Age	 Education Income Residence

yeargr-Gr=sr-TErraTi)-(1

Respondent
Grog 

All Respondents 756 44.0 12.9 11,005 237
Canyon 194 41.9 13.5 11,345 256
Saguaro 186 41.7 13.9 11,847 317
Roosevelt 358 )1)1.7 12.7 10,747 252
Bartlett 204 43.5 12.7 10,461 372
Carl Pleasant 103 40.8 13.0 10,490 404
Havasu 85 44.o 13.4 11,453 202
San Carlos 118 46.2 12.1 10,059 197
Powell 148 43.1 13 .5 12,963 225
Mead 78 45.7 12.9 11,711 136
Mohave 59 47.5 13.7 12,492 263
Apache 78 40.9 13.5 11,532 238
Canyon - Saguaro 107 141.0 14.1 12,056 280
Canyon - Roosevelt 106 44.5 13.4 11,618 237
Canyon - Bartlett 70 43.9 12.9 11,057 325
Saguaro - Powell 48 39.5 14.6 13,302 350
Saguaro - Bartlett 65 44.1 13.1 10,731 304
Saguaro - Roosevelt 90 43.5 13.7 12,017 266
Roosevelt - Powell 71 43.3 13.5 13,465 297
Roosevelt - Bartlett 145 44.1 12.8 10,783 350
Roosevelt - San Carlos 85 45.8 12.4 9,941 202
Roosevelt - Carl Pleasant 60 41.4 13.3 11,100 410
Bartlett - Carl Pleasant 67 41.6 12.7 9,910 463
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household income of about $9,420 (U.S. Department of Commerce 1969).

However, the mean income for all respondents is comparable to the

Bureau of Outdoor Recreation (1968) statistics for boaters.

The distribution of occupations of respondents is contained

in Table 7. The proportion of respondents is high in the professional

and skilled employment categoires which is in contrast to the Arizona

pattern which is high in clerical positions (U.S. Department of

Commerce 1962).

Participation characteristics of respondents are shown in

Table 8 and Table 9. The total number of expected trips per respondent

averaged over twelve. They spent fifty-nine percent of their time

fishing, twenty-three percent waterskiing, and eighteen percent

motorboat riding.

As shown in Table 10, the total purchase price per boating

outfit of $1,647 plus $178 for extra equipment amounts to a $1,825

investment per outfit which is substantically lower than the $2,839

per outfit national average reported by the Boating Industry Association

(1967). Miscellaneous annual expenditures averaged about $116.

Various characteristics of respondents boating outfits are

contained in Tables 11, 12 and 13. For example, the average boat was

over six years old; being purchased used at about two years of age.

Average boat length was about fifteen feet with the majority of

boats being outboard, fiberglass, runabouts. Engine size averaged

fifty-eight horsepower.
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Table 7. Occupations of Respondents By Lake and Pairs of Lakes

ionass

CgT-70)	 UT-757-77-77-77--
All Respondents 23 14 3 10 28 9 4 1 8
Canyon 26 16 3 12 23 7 5 1 7
Saguaro 31 15 3 11 23 8 4 I 4
Roosevelt 23 12 3 9 29 9 5 2 8
Bartlett 23 12 3 10 26 10 7 3 6
Carl Pleasant 26 13 4 6 28 13 2 2 6
Havasu 27 19 2 10 24 6 6 6
San Carlos 19 10 4 9 37 12 1 I 7
Powell 26 17 2 8 30 5 4 1 7
Mead 17 19 1 14 30 5 4 1 9
Mbhave 20 15 15 20 7 6 - 17
Apache 31 10 5 12 27 10 1 1 3
Canyon - Saguaro 30 17 2 15 19 7 5 1 4
Canyon - Roosevelt 25 18 2 11 22 7 5 1 9
Canyon - Bartlett 17 19 3 10 21 7 11 3 9
Saguaro - Powell 32 13 2 13 23 4 2 4
Saguaro - Bartlett 23 14 3 11 26 4 9 2 8
Saguaro - Roosevelt 30 18 2 8 25 6 3 1 7
Roosevelt - Powell 28 16 4 4 32 6 3 7
Roosevelt - Bartlett 23 12 2 10 27 9 6 3 8
Roosevelt - San Carlos 21 8 5 7 38 12 1 I 7
Roosevelt - Carl Pleasant 25 11 5 7 32 8 2 2 8
Bartlett - Carl Pleasant 28 9 3 6 30 13 3 2 6

a. The following occupations are categorized by class from:
U.S. Department of Commerce, Bureau of the Census.
1. Professional, technical, or kindred worker
2. Farmer, manager, official, or proprietor
3. Clerical worker or secretary
4. Sales worker
5. Craftsman, foreman, or kindred worker
6. Operative or kindred worker
7. Service worker
8. Farm laborer, farm foreman, or laborer
9. Retired, unemployed, or student
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Table 11.	 Age and Length
Lake and Pairs

of Ownership of Respondentst• Outfits By
of Lakes

.676-175-5-6761775- -M-1g7
Age	 At Purchase	 Of OwnershiRes	 ndent Grou

years ye ars years

All Respondents 756 6.3 2.2 4.1
Canyon 194 6.1 2.1 4.0
Saguaro 186 5.7 2.3 3.4
Roosevelt 358 6.4 2.2 4.2
Bartlett 204 6.6 2.8 3.8
Carl Pleasant 103 6.9 3.0 3.9
Havasu 85 6.2 2.3 3.9
San Carlos 118 6.3 2.3 4.0
Powell 148 5.3 1.8 3.5
Read 78 5.8 1.9 3.9
Mohave 59 5.4 1.6 3.8
Apache 78 5.5 1.8 3.7
Canyon - Saguaro 107 5.5 2.1 3.4
Canyon - Roosevelt 106 6.0 2.0 4.0
Canyon - Bartlett 70 6.9 2.6 4.3
Saguaro - Powell 48 11.7 1.6 3.1
Saguaro - Bartlett 65 6.2 2.7 3.5
Saguaro - Roosevelt 90 5.6 2.3 3.3
Roosevelt - Powell 71 5.3 1.7 3.6
Roosevelt - Bartlett 145 6.1 2.2 3.9
Roosevelt - San Carlos 85 6.4 2.3 4.1
Roosevelt - Carl Pleasant 60 6.4 2.5 3.9
Bartlett - Carl Pleasant 67 6.6 3.0 3.6



43

Cl)
o
S-4
cu

0

CV

bD,0
Cg -P -P

	

tk0 (1)	 II\ \-0 v\	 c--- ‘.0	 IA 1/4-0 IA	 \(:)	 (v)	a) 0 a)	 r-1 r-1 r-1 r-1 r-1 r-4 1--1 r-i r-1 r-4 	 r-I r-4 r4	 r-1 r-4	 r-i	 r4

	23	 co	 °N.° r-1 moo ,-4 IrN c--.11-Nco	 n.o 	 O cv	 ,-4	 c\I
	LCD -i 	r4 r-1

C-.) Pi
CU	

r-1	 r4

-P
-P

0)

	

cv 0	 c	 ,-4	 c\I 0\11-% crl ITN (V crl —1 IC 0 CO r-1 0 \ 0 \ c0 0

	

S-a	 0\ 0\ 0\ 0\ 0\ 0\ 0\ 0\ c0 c0 CO 0 \ O\0\	 \ 0 \ 0 \ CO 0 \ 0 \ 0 \

	

(I)	 r4

5 430
	.9  c3la	 crl	 \ CO	 00	 cf), r-4	 r-1	 a\ co c\t

g	 0.1 c\I	
0	 C--

r-I r-1	 Cr	 0.1	 ("\-t crl vçft
0

1.4
Cl)

0	 r-I
0	 ;-1

.1.1	 a)

1-9	
+,

g	

-I-)

(1)
4-1	 0	 co Is\ r--- noliN c--- 0 er\v"\ 0 \ ‘f--) r'"n .-. - r-4 0 \ 0 \ CO 0 N c0 11-\ Is\ r-i
0	 0	 ;-4 	1-il \D	 l_r\ ---- 111 C--- 11 \ \ o \O N- \-D N- \O --1 n0 LC\ N. \-0 -zil-rn Is\ 1.1-\

o	 a)
0 •d	 p4

-P
- 0

CI)
P-c	 f.-1

+3
rd 0
00
CU 8 ro o)
(D	 0 0	 0. ..0 0 *Lr-\ co cr-osN (--- 0 \ cc\ I"- 0\ \-0 \-0 0 0 (\I CO N. OZ) \O r-- t.---

...	 D ;-1	 r-4	 r-1	 r-1	 r4 r-4 r-I

r$	
.r.	 a)

$:14

\ .0 CO	 0-1 \ CO CO CO ON CO C•-- \ 0 0 CO "1-cn 0 r-1	 1.11	 r-
aN co As\ 0 0G) r-1 c—lx\ 0 0	 \D 0\	 \O

C--	 cr) c r-1	 r-I	 r-I r-1

-P
0 -I'
CU 0

V) Cl) Cg
0 0 0

-P r-1 0 Cl)
-P +7 P r4 0

-P	 -P r-I r-1 (ll 0 fli 1-1
r-I +3 	-P 0 t-1 r-1 c..)	 (:)-(

o a) -P r-1 0	 a) -p	 1--1
0	 Pi	 a) 8-4 r--/ a)	 TA	 ;.t (---1

-P	 CIS (L) 1-4 (1) -P Cl) 0 CO Cl) 0
0	 -P	 0 r 0 -I-' 'e:',. P 0 P--. pl co 0 0
a)	 g	 bD 0 TA 0 c*J IQ	 C.)
rti	 Cg "CI	 Pl0 P-4	 n11	 i t I t
0	 CO	 CO	 (/)10 GA	 1

F14	
-P	 0	 0	 I 1 1

I I I	
-P -P 4-1 -P

2 0 2 5" 117).P rT! r0 -iici'i ,--1	 co o 0 0 0 F: g g 5" 'El) r-ItT r-1( 41

ç4 Pa rIl 2 .r."1-4, r.-4 COQ3 C) 7)1 rd C6 ti RR	 ;' ''' R 2 2 2 2 1-11
I-4 0 to 0 z.., z-,	 0	 cu .. 0( 0 0 0 bn bl) bA o 000  X-1
r4CUc) Q CU
•=4 C) Ea	 I:

 Cl) '''' g c2 41 41 1. , ,t 1 C.SX 8 g
 Cl)

 c2( cf M Al

73



714

coco CY. r-I r4 C--	 r4	 CV	 \ efl 0 0 Pl (Y)	 r-1	 \	 v-
if E-- c0	 reN \ c0 cr) c0 c-- c0 c0 0\ Ir\ -1 0 -1 \cp E`- Cr) C\J CrN

o \ ON If \	 Cr%	 CV 0. CO ‘,0	 CV (:) 1.I\	 cr\	 GO cv	 Ir\ 1-4
;-I	 1-4	 1-4 CO	 r-I r-1	 1-4	 r4
0
P.1

0	 UN \ C7N	 r-1 r-1	 r-1 \	 CV r-1 CO CV cel cf \
r4

P4

Q.)
N- r-4	 (-r\C0 "0 CO 	 c0	 () CO CO	 crl 0\ 0\ Ir\ 0\

	ji c0 00 c0 C7N \ Crn 	 \	 CC) r-00 0\ Cr\ c0	 0\ 0\ 0. 0\

1:4

<nu. c0 c0 o \ t—m-) o co o 1-‘11-r\ 0 C-
il- \ c0 Ir\	 00 r-1	 r-IrN c- 0 0 C.-- \CD 0\	 c0	 \CD

r-1 r-1	 C \	 1-4 r4	 r-1

-I-D
0 -1-
M g

0) Ul CU
0 CU M

-P ri 0 Cu
	..1-'	 4-, F-. r-, a)

4-'	 -P r4 r-1 a) cu p.., ,--1
r4 4-3 	4-) 0 r4 rA cp	 pi,

0 CD +D r4 0	 0 4-, 	1-4
CO	 P4	 CD ri r-4 01) :2,.; F-t 0 F-1 ri

4-) 	Mi 0 c-i 0 4-1 M 0 M ru MF k
g 4-,	 0 CO 4-1	.g4 0 P-c 0d ca o cu
Q) 	0	 ta° -10C17_400	 O
li	 Cu 	CU	 (II" iCT P4	 1 III
O M	 Cl)	 CO	 P	 I

a	
4)	 CCT	 0

1	 i	 i	
I	 1	 1 4) 4-) 4-) 4-,

r-1 r4 1-1 r4 4..)

t'ai g g rr2 -P4aD) F.!cp 0 rril 1-4 	a) 0 	2 2 2 f;') °) c) ''.) 41' )

r2	t;T 8 r4- ID r 1 2 ° ral 'd c:r 13 P3.3 	 (3 `,D) 2 2 2 tij
r4	 tao0 F-4 5-1	 fi ,--,.' (II ..• Ca 0 0 0 tO C..) b..9 0 000  c-t
1-4 cU CU Q CU Cl) Cl) Cu 0 .,Q at P4 cU Cl) CU CS) C13 cU 	a a If. ) r2
-cq o ca tl P:1 c.)	 Ca P-4	 Z-: <4 0 0 0 Cr) cf) u)



75
Relationshlp of 112L1221JELEogected PartiaIELLIa

The relationship between actual and expected participation

was examined by testing the following two hypotheses:

1. That no difference exists between an individual's actual

and expected total seasonal motorboating participation.

2. That actual nunber of trips taken can be predicted from

the expected number of trips.

The first hypothesis was rejected since the computed mean

number of actual trips was different from the mean number of expected

trips at the five percent level of significance as shown below:

Mean Std. Dey,	n
Expected Trips	 11786TT	 776
Actual Trips	 6.0	 4.2	 182

t = 9.59 Book value of t . 05 ( œ d . f . ) = 1.96

The model best describing the relationship between actual and

expected participation was found to be:

2	 2XA = 15.345 .208XE
(.019)

where, XA = number of actual recreation trips
XE = number of expected recreation trips.

The second hypothesis was accepted since both the simple coefficient of

correlation and regression coefficient of the preceding equation were

significantly different from zero at the five percent level of

significance. This is shown below:

Simple Coefficient of Correlation (r) = .6343
	Book Value of r. 05(180 d.f.)	 .140
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Regression Coefficient (b) = .208
t .05 = 10.95

Book Value t,05( 03 d,f.) = 1.96

Thus, with a simple coefficient of determination of 40.6 percent, the

model shows that expected number of trips can be used as a single

predictor variable for estimating the actual number of trips taken

during a given season.

Value of Reservoirs for Ebtorboating Use

Actual and expected demand schedules were constructed for each

of the reservoirs selected for study. The sample demand schedules

were expanded to population demand schedules based on the number of

trips, expected and actual, taken by respondents. These demand

schedules, for the population under actual and expected use are

contained in Appendix D.

Listed in Table 14 are the values of the reservoirs for

motorboat use under actual and expected participation which were

derived from the population demand schedules. The derived Values of

the various reservoirs based on expected motorboat use (the "'Utopian

State") range from approximately $85,100 for Lake Ebhave to over

$1,380,700 for Roosevelt Lake. Values based on actual use vary from

a low of about $72,000 for Apache Lake to a high of over $318,000

for Roosevelt Lake. In all instances, it may be seen that the

derived values for the reservoirs under expected use are greater than

the values for actual use. This difference reflects an 'bption demand"

for those who would wish to participate in the future as described by

Davidson, Adams and Seneca (1966).
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Table 14.	 Value of Motorboat Use and Number of Trips By Reservoir

mumam
-anaaP Trips

Value
Per Tri

Expected

Canyon 18,048 550,011 30.47
Saguaro 24,858 7)1)1,182 29.94
Roosevelt 39,382 1,380,718 35.06
Bartlett 22,953 584,869 25.48
Carl Pleasant 13,476 271,672 20.16
Havasu 8,810 135,336 15.36
San Carlos 9,667 232,076 24.01
Powell 10,310 321,045 31.14
Mead 5,667 129,526 22.86
Mohave 11,786 85,1)di 7.22
Apache 11,262 216,100 19.19

Actual

Canyon 5,637 98,010 17.39
Saguaro 9,494 232,811 24.52
Roosevelt 18,099 318,359 17.59
Bartlett 10,879 174,064 16.00
Carl Pleasant 8,604 194,339 22.59
San Carlos 8,604 109,577 12.74
Powell 3,758 91,384 24.32
Apache 4,352 72,197 16.59
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When the derived values for the reservoirs were computed on an

average basis, the per trip values were greater under expected use than

under actual use with one exception, Lake Carl Pleasant. These

differences also reflect "option demand."

The per trip values derived for Lake Carl Pleasant under

actual use were greater than those values under expected use. The

reason for this exception is that a number of respondents actually

attending the reservoir recorded high per trip expenditures due to

unforeseen enrcute difficulties (i.e.,flats, broken springs, broken

trailers, etc.). Due to such high expenditures, these individuals

became the marginal consumers leaving the remaining intramarginal

consumers with relatively low per trip expenditures. Thus, the per

trip compensating variation accruing to the group actually attending

the reservoir was greater than for the group expecting to attend.

Demand for the RecreationEmEleae

Demand curves for the recreation experience at a particular

location indicate to what extent participation may be adjusted

because of an entrance fee imposition or increase at the location.

These relationships were determined by linearly regressing the

expected and actual number of trips respectively to particular

recreation locations on average total costs of participation at the

locations. The elasticity of demand was computed for each of the demand

relationships revealing the response (measured by a change in

attendance) of an individual to a change in average total cost.

These data are presented in Table 15.
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Table 15.	 Demand Relationships for the Recreation Experience By Lake

espon en
Grou

---Er5=ay
Demand Equation	 of Demand

plpected

Canyon Y =	 5.12 -.0012X -.0125 .0113 2.199
Saguaro Y =	 6.34 -.0006X -.0064 .0140 2.621
Roosevelt Y =	 5.69 -.00I6X -.0156 .0084 3.025
Bartlett Y =	 5.75 -.0029X -.0167 .0090 1.838
Carl Pleasanta Y =	 7.51 -.005IX -.0261 .01182 5.120 -

Havasu Y .	 7.86 - .0047x -.0619 .0329 2.826
San Carlosa Y =	 5.09 -.0035X - .o396 .0684 8.516-'"-

Powell Y =	 3.54 -.0002X - .0063 .0019 0.284
Mead Y =	 3.66 -.0006X -.0190 .0256 1.993
Mohavea Y = 14.30 -.005)IX -.0368 .0687 4.206*
Apache Y =	 6.87 -.00001X -.0001 .0000 0.000

Actual

Canyon Y =	 2.57 -.0027X -.1025 .0143 o.4o5
Saguaro Y =	 4.32 -.0062X -.1679 .0353 1.354
Roosevelt Y =	 3.81 -.0057X -.2074 .0433 3.212
Bartletta Y =	 3.66 -.0131X -.3297 .1275 5.554
Carl Pleasant Y =	 3.60 -.0080X -.2009 .0659 2.1168
San Carlos Y =	 4.72 -.0237X -.6273 .1095 3.4)di
Powell Y =	 2.35 -.0009X -.0929 .0076 0.200
Apache Y =	 2.57 -.003IX -.1596 .0261 0.669

a. Indicates that the simple regression coefficient is
significantly different from zero at the five percent level.

Indicates that the siviple correlation coefficient is
significantly different from zero at the five percent level.

** Indicates that the simple correlation coefficient is
significantly different from zero at the one percent level.
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The demand for the recreation experience at all locations was

found to be inelastic. This indicates that the motorboat recreation

market is relatively insensitive, in terms of participation adjustments,

to changes in the average total cost of participation at the selected

locations. Reflected is the fixed investment required as well as the

dedication to the sport by an individual which such an investment

indicates. Clawson and Knetsch (1966, p. 8)4), in contrast, indicate

that demand for the recreation experience generally is elastic with

respect to price changes. However, they are referring to the

recreation experience in general; therefore, their statement is not

directly applicable for comparison with this study. McNeely (1968,

p. 55A), though, found that the elasticities of demand for fishing

and waterskiing were approximately unitary with respect to changes in

price. While the findings of this study and those of McNeely (1968)

are not identical, they are nevertheless comparable, since both

studies were based on the total expenditures approach to demand

determination, Further, it is possible that the use of different

dependent (quantity) variables would account for some of the

differences in findings of this study and the McNeely study. The

quantity variable used by McNeely was "user days per year" and the

quantity variable used in this study was number of trips. While the

McNeely quantity variable related directly to a specific recreational

use, the quantity variable used in this study did not distinguish

between types of use although it did relate specifically to motorboat

owners.
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The demand schedules reflecting actual participation were found

to be more elastic than those reflecting expected participation. This

difference in elasticity between "expected and actual" demand schedules

substantiates the earlier inference that expected participation

represents a "Utopian State." In addition, it reflects the difference

between actual and expected participation which is due primarily to

constraints imposed on actual participation by various short-run

factors.

Substitution  Relationships Between Reservoirs

Cross-elasticities of demand between pairs of selected large

reservoirs were computed to determine their stbstitution relationships.

These relationships are a measure of the extent that participation will

shift between reservoirs because of an entrance fee imposition or

increase at one of the sites with the cost of attending the other

remaining constant. An additional purpose underlying the computations

was to develop a generally applicable technique for determining the

substitution relationships between recreation areas.

The computed cross-elasticities of demand between selected

pairs of reservoirs based on expected participation are shown in

Table 16; those based on actual participation are shown in Table 17.

An inspection of the data presented in these tables reveals that no

consistent relationship is evident between the cross-elasticities based on

expected and those based on actual participation. One possible reason

for this lack of consistency is that such a small number of observations

of actual attendance (see Tables 2 and 3) was recorded that an accurate
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Table 16.	 Substitution Relationships Between Selected
Reservoirs Based on Expected Attendance

Pairs of

Indicated
RelationshipReservoir Pair n Cross-Elasticit

Canyon - Saguaro 107 .0288 Substitute
Canyon - Roosevelt 106 .0964 Substitute
Canyon - Bartlett 70 -.0345 Complement

Saguaro - Canyona 107 1.2293 Substitute
Saguaro - Roosevelt 90 .2575 Substitute
Saguaro - Bartlett 65 -.0510 Complement
Saguaro - Powell 48 .0487 Substitute

Roosevelt - Canyon 106 .0254 Substitute
Roosevelt - Saguaro 90 .0607 Substitute
Roosevelt - Bartlett 145 -.0468 Complement
Roosevelt - Carl Pleasant 60 .0791 Substitute
Roosevelt - San Carlos 85 -.5643 Complement
Roosevelt	 Powella 71 .2338 Substitute

Bartlett - Canyona 70 -.5395 Complement
Bartlett - Saguaroa 65 -.5201 Complement
Bartlett - Roosevelta 145 -.2580 Complement
Bartlett - Carl. Pleasant 67 -.2636 Complement

Carl Pleasant - Roosevelta 60 .0373 Substitute
Carl Pleasant - Bartlett 67 .1984 Substitute

San Carlos - Roosevelt 85 -.0058 Complement

Powell - Saguaro 48 -.1205 Complement
Powell - Roosevelt 71 .1016 Substitute

a. Indicates that the partial regression coefficient is
significantly different from zero at the five percent level.

Note: Cross-elasticity represents the percentage change in number of
trips to the first reservoir of each pair due to a percentage
change in the average total cost of attending the second
reservoir.
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Table 17.	 Substitution Relationships Between Selected Pairs of
Reservoirs Based on Actual Attendance

Reservoir Pair
—5711777—

Cross-Elasticity 	 Relationsha_

Canyon - Saguaro 12 -7.4098	 Complement
Canyon - Bartlett 12 -4.4061 Complement
Canyon - Carl Pleasant 11. - .5572 Complement
Canyon - Apache 10 1.8786 Substitute

Saguaro - Canyon 12 -4.5341 Complement
Saguaro - Bartlett 14 1.1073 Substitute
Saguaro - Carl Pleasant 13 3.)11 n99 Substitute

Roosevelt - Bartletta 14 1.6224 Substitute
Roosevelt - San Carlos 14 1.9748 Substitute
Roosevelt - Apache 14 .4939 Substitute

Bartlett - Canyon 12 -2.9895 Complement
Bartlett - Saguaro 14 1.3877 Substitute
Bartlett - Roosevelt 14 .0060 Substitute
Bartlett - Carl Pleasant 14 -1.8169 Complement
Bartlett - Apache 10 -1.1425 Complement

Carl Pleasant - Canyon 11 - .1788 Complement
Carl Pleasant - Saguaro 13 -1.5404 Complement
Carl Pleasant - Bartlett 14 .8620 Substitute

San Carlos - Roosevelt 14 -1.4274 Complement

Apache - Canyon 10 2.6062 Substitute
Apache - Roosevelt 14 .4918 Substitute
Apache - Bartlett 10 - .4140 Complement

a. Indicates that the partial regression coefficient is
significantly different from zero at the five percent level.

Note: Cross-elasticity represents the percentage change in number of
trips to the first reservoir of each pair due to a percentage
change in the average total cost of attending the second
reservoir.
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representation of the perception of the recreation experience was not

obtained. The possibility also exists that a change occurred in a

number of individuals' perception of the recreation experience obtain-

able at several of the reservoirs within the time period between

indication of their participation expectations and their actual

participation. It was considered beyond the scope of this paper,

however, to pursue the preceding to greater depth.

Referring further to Tables 16 and 17, the substitution

relationships based on expected attendance appear more realistic than

the relationships based on actual attendance. Therefore, because of

a small number of observations coupled with the unrealistic appearance

of the substitution relationships described by actual attendance, it was

decided to discuss only those relationships based on eApected attend-

ance which are presented in Table 16. This discussion follows.

Canyon Lake

Canyon Lake was found to be a substitute for Saguaro and

Roosevelt lakes; yet, a complement for Bartlett Lake. Cross-

elasticities in all three instances were low indicating a low degree

of substitution. The relationship of Canyon Lake to Saguaro and

Roosevelt is the anticipated relationship and is considered realistic,

since both reservoirs possess levels of facility development similar

to Canyon Lake; and Canyon Lake is located in close proximity to Phoenix.

The complementary relationship between Canyon and Bartlett is probably

due to the differing levels of facility development and ease of access

to the two reservoirs. This, in turn, could possibly account for the
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different participation patterns and participant characteristics for

the groups indicating expected attendance at both of these reservoirs.

Saguaro Lake

Saguaro Lake has a substitute relationship to Canyon, Roosevelt

and Powell lakes and a complementary relationship to Bartlett Lake.

The elastic relationship of Saguaro Lake to Canyon Lake is due to the

close proximity of Saguaro Lake to Phoenix. Thus, given a rise in cost

of attending Canyon Lake, a more than proportionate shift in attendance

would accrue to Saguaro Lake. The relationship of Saguaro Lake to

both Roosevelt and Powell is inelastic. This is due to the different

physical characteristics of Roosevelt and Powell lakes in comparison

to Saguaro Lake. The substitution relationship, however, may be

attributed to the relative distances between each of the three

reservoirs and Phoenix. The complementary relationship between Saguaro

Lake and Bartlett Lake, as between Canyon Lake and Bartlett Lake is

probably due to the differing levels of facility development and ease

of access to the two reservoirs.

Roosevelt Lake

Roosevelt Lake is a substitute for Canyon, Saguaro, Carl

Pleasant and Powell lakes; and, a complement for Bartlett and San Carlos

lakes. All cross-elasticities were found to be inelastic. The

relationship of Roosevelt Lake to Canyon, Saguaro and Carl Pleasant lakes

was anticipated and approaches independence because of the close

proximity of the latter three reservoirs to Phoenix in comparison to

Roosevelt Lake. The slightly more elastic relationship of Roosevelt Lake
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to Lake Powell is due to the similarity of participation patterns of

the groups indicating expected attendance at both locations as well

as the distant locations of both reservoirs from Phoenix.

The complementary relationship of Roosevelt Lake to Bartlett

Lake is due to their different distances from Phoenix as well as their

different physical characteristics. It is possible that an increase in

the cost of attending Bartlett Lake would shift attendance to either a

third reservoir or just decrease total attendance rather than shift

attendance to Roosevelt Lake. The complementary relationship of

Roosevelt Lake to Lake San Carlos, however, is somewhat difficult to

explain due to their similarities with respect to location, size and

participation patterns of groups indicating expected attendance at

both locations. Due to the lower than average incomes of the groups

indicating expected attendance at Roosevelt, Bartlett and San Carlos

Lakes, it is entirely possible that a budgetary constraint is operative;

thus affecting the lakes i substitution relationship. Assuming that the

groups attending these reservoirs wish to preserve the variety afforded

by attendance at two reservoirs, then, an increase in fee at either

Bartlett Lake or Lake San Carlos would also decrease attendance at

Roosevelt Lake.

Bartlett Lake

Bartlett Lake had a coluplementary relationship to Canyon,

Saguaro, Roosevelt and Carl Pleasant lakes. As mentioned earlier the

relationship of Bartlett to Canyon and Saguaro lakes is due to the

differences in levels of facility development and ease of. access to
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Bartlett Lake in comparison to either Canyon or Saguaro lakes. The

relationship of Bartlett Lake to both Roosevelt and Carl Pleasant lakes

is probably due to a budgetary constraint, as previously described.

Thus, an increase in cost of attending either Roosevelt or Carl

Pleasant lakes would also decrease attendance at Bartlett Lake.

Lake Carl Pleasant

Lake Carl Pleasant is a substitute for both Roosevelt and

Bartlett lakes. Both relationships, which are inelastic, were

anticipated. The relationship of Lake Carl Pleasant to Roosevelt Lake

is due to the similarity of participant characteristics and the

participation patterns of the groups indicating expected attendance

at both locations.

•	 Bartlett Lake, as previously indicated, is not a substitute

for Lake Carl Pleasant. The inference to be drawn from the respective

relationships between Bartlett Lake and Lake Carl Pleasant is that

Lake Carl Pleasant offers the superior recreation experience of the

two. Although both reservoirs possess similar physical characteristics,

the proximity of Lake Carl Pleasant to various retirement communities

has an important bearing on its demand function. This is substantiated

by the more elastic relationship of attendance at Lake Carl Pleasant to

a fee increase at Bartlett Lake.

San Carlos Lake

The complementary relationship of San Carlos Lake to Roosevelt

Lake, like the inverse relationship previously described, is

complicated by the similarities of the two reservoirs with respect to
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location, size and participation of those groups indicating expected

attendance at both locations. Earlier it was assumed that partici-

pant& recreation budgets were constrained and that they would preserve

the variety afforded by attendance at two reservoirs. Thus, under

this assumption, an increase in the entrance fee at Roosevelt Lake

would also decrease attendance at San Carlos Lake.

Lake Powell

Lake Powell bore a complementary relationship to Saguaro Lake

and a substitute relationship to Roosevelt Lake. The relationship of

Lake Powell to Saguaro Lake is due primarily to the size and

abundance of natural amenities at Lake Powell which makes it unique in

conparison to other Arizona reservoirs. In addition, because of its

extreme location along the northern boundary of the state, Lake Powell

is not a substitute for Saguaro Lake nor possibly any other of the

large reservoirs located near Phoenix. Lake Powell, however, was

found to be a substitute for Roosevelt Lake. As explained earlier, it

is believed that this relationship is due to the similarity of

participation patterns of the groups indicating expected attendance at

both locations as well as their distant locations from Phoenix.



CHAPTER V

CONCLUSIONS

The purpose of this study was twofold: to develop methods for

recreation demand analysis; and, to provide answers as to the demand

for and value as well as substitution relationships among large Arizona

reservoirs. Due to this multiple purpose, conclusions.are logically

presented in separate categories.

Sampling Procedure

The mail questionnaire sampling technique proved satisfactory

and achieved its given role well as far as a good response is

concerned. It yielded a useable response rate of 37.8 percent. In

all probability, this level of response to a mailed questionnaire is

due to the dedication and enthusiasm of boat owners for their chosen

sport.

The value of returnable cost accounting ledgers for use in

participant record keeping is somewhat dubious. This doubt is cast

because of the inherent bias developed with their use, the extra cost

of construction and handling, and the poor rate of response (23.8

percent) achieved in their return.

ite1ablialand6cted Partiçlkation.

The use of "expected" information in the analyses was entirely

admissible and provides a suitable basis for estimating future

89
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recreation participation. This should prove useful to the resource

manager by enabling him to estimate use at a recreation area before

the recreation season begins.

The ex ante data is of a utopian nature which reflects the

long-run expectations of the respondent free of the short-run factors

creating seasonal participation fluctuations, thereby allowing one to

estimate the potential value for a facility and its perceived relation-

ship to other facilities. For the most part it is based on previous

experiences and is a measure of latent demand.

Information based on actual participation provides a measure

of effective demand. The gathering of ex post data by sampling at the

end of the recreation participation season, however, would have been

more appropriate. This would have eliminated the necessity for

issuance of the cost accounting ledgers and would have given a more

accurate presentation of the effective demand for the recreation

product by increasing the efficiency of the respondent in answering

the questionnaire.

Value of Reservoirs for Motorboating Use

The construction of indirect demand equations to determine

the value of a recreation location is possibly the most accurate of

the alternative valuation methods because it is relatively free of

the subjectiveness which may bias demand equations constructed under a

direct method. The concept of consumer surplus is the most plausible

measure of the value of a non-priced recreational resource. Hickts

(1956) compensating variation provides a measure of consumer surplus
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that reflects the maximum annual fee which a consumer would be willing

to pay to participate rather than do without. It also possesses the

advantage of removal of the differences in real money income.

In applying the resource valuation model, since only one

point in the income-recreation trip space was known for any given

individual, comparisons were made between individuals relative to the

amount of compensating variation each receives. This created

difficulties inherent with interpersonal comparisons; i.e.,different

incomes; different fixed and variable costs of participation. These

difficulties were compensated for, however, by grouping the individuals

sampled into cells by income class and variable cost class. This

grouping not only directly compensates  for different respective

variable costs of participation; but, is also an attempt to keep the

marginal utility of income similar among individuals within income-

variable cost classes.

The computed value of the recreation area however is tempered

by the proportion of marginal consumers in the sample who receive no

consumer surplus. Therefore, the estimated recreation area value

reflects a conservative bias which may be expected to increase with

smaller sample sizes.

It was evident that a large difference exists between the

actual and potential (expected) values of the reservoirs for motor-

boating uses. On an average basis, the per trip values under expected

use were also found to be generally greater than those under actual

use. These differences reflect an "option demand" which is a measure

of future participation desires. This "option demand" could prove
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significant in valuing particular reservoir projects for recreational

use under a cost-benefit analysis.

Demand for the RecreationLzosisace

The Marshallian measure of demand describes the demand for the

recreation experience. It relates to what extent an individual will

adjust his participation at a particular recreation site because of

an entrance fee imposition or increase at the site. Demand curves were

constructed by linearly regressing the expected and actual number of

trips respectively to particular recreation locations on average total

costs (expected and actual) of participation at the respective locations.

The resulting relationship describes how an individual might react to

changes in per trip expenditures which is equivalent to increasing his

marginal costs of participation.

The use of average total cost as the independent variable in

determining the demand for the recreation experience at a particular

location is the most appropriate measure to use because it includes all

facets of choice weighed by a rational decision maker when considering

making a recreational outing. The dependent variable expressed as the

total number of trips to a particular location was felt to be the most

appropriate in this instance in that the recreational outing decision

is characteristically a group decision.

The demand for the recreation experience at all locations was

found to be inelastic. This would indicate that the motorboat recreation

market in general is insensitive, in terms of participation adjustment,

to changes in the average total costs of participation at the
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selected locations. This is due both to the fixed investment incurred

by a motorboat owner as well as the dedication which he must have to

the sport.

A within reservoir comparison of elasticities of demand computed

under actual and expected participation conditions revealed that demand

tends to be more elastic when computed under actual participation

conditions in comparison to expected participation conditions. This

finding together with the first substantiate the earlier inference

that expected participation represents a "Utopian State." In addition,

it reflects the inference that actual participation differs from

expected primarily due to constraints imposed on actual participation

by various short-run factors. Participation in the motorboating

recreation activity is subject to many unforeseen factors influencing

the amount to be taken. In anticipating future participation, however,

the presence of these unforeseen factors is usually heavily discounted

thus yielding a "Utopian State" which is a measure of the potential of

an activity or an area. Therefore, it is reasonable that demand curves

based on actual attendance would be more elastic than demand curves

based on expected attendance due to the many factors influencing actual

attendance that would not be considered in estimating expected attendance.

Substitution Rela122222111s Between Reservoirs

The Earshallian measure of demand, as previously discussed, also

provided a logical basis for computing cross-elasticities of demand

between pairs of reservoirs. By computing cross-elasticities of demand

between reservoirs in the manner utilized in the analysis, using the

same dependent and independent variables in computing the demand for
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the recreation experience, a measure of the demand relationships

between the pairs of reservoirs was obtained. This measure indicates

to what extent a shift in participation will be made because of an

entrance fee imposition or increase at one of the sites. It is

possible, however, that a more accurate measure of the substitution

relationships between reservoirs might be obtained if a non-linear

descriptive model were utilized.

Three combinations of signs were found to exist on the computed

pairs of cross-elasticities. With signs positive, a competitive

relationship was denoted, implying that the reservoirs were substitutes

for one another. A complementary relationship was described if both

signs were negative. This situation implies that the reservoirs do

not offer substitutable recreation experiences. The final condition

was found to exist when one reservoir had a substitution relationship

to the other; yet the latter reservoir had a non-substitute relationship

to the first. The inference to be drawn from this relationship is that

the reservoir offering the substitute recreation experience, offers the

superior recreation experience.

The respective demand relationships between the various pairs

of reservoirs did not carry in all instances from expected to actual

participation conditions. This is probably due to a smaller number of

observations of actual attendance being recorded. Another possible

explanation however would lie in the intercedence of short-run factors

causing a change in an individual's perception of the experience

offered at a particular reservoir.
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In those cases where the cross-elasticity of demand between

two reservoirs was elastic in one comparison yet inelastic in the

other, it was obvious that the reservoir with an elastic attendance

response had some advantage (location, size, etc.) over the other.

In other instances, the relationships between reservoirs approached

near economic independence. This may be attributed primarily to

divergent locations, dissimilar characteristics ; etc. It was found in

most cases however that the size of a reservoir, its location with

respect to the respondents' homes and its accessibility had the

greatest influences upon its demand relationship to other reservoirs.

General Conclusions

The following conclusions represent the more salient findings

of the analyses.

1. The most popular motorboating lakes in Arizona are

Roosevelt, Bartlett, Canyon and Saguaro.

2. The recreation activity most frequently participated in

by motorboat owners is fishing followed by waterskiing and riding.

3. The mean income of Arizona motorboat owners, at $11,000 in

1967, is somewhat higher than that of Arizona households in 1967 while

the age distribution is quite comparable.

4. Based on rejection of the hypothesis: That no difference

exists between an individual's actual and expected total seasonal

motorboating participation, it was concluded that recreationists cannot

predict actual participation.
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5. Based on acceptance of the hypothesis: That the actual

number of trips taken can be predicted from the expected number of

trips, it was concluded that a single predictor variable (expected

number of trips) provides a measure of future demand.

6. The value of resources based on demand generated from

expected participation is greater than resource value determined under

actual participation conditions. This is probably due to the

intercedence of short-run factors affecting actual participation plans.

7. Roosevelt Lake possessed the highest computed value for

motorboating based on both actual and expected measures of participation.

This probably is due to its size and location with respect to the

population centers of Phoenix and Tucson.

8. The motorboat market in general is relatively insensitive,

in terms of participation adjustment, to changes in the average total

costs of participation. This is due in part to the fixed investment

(high Fixed Cost - Variable Cost ratio) required for an individual to

become a motorboat owner as well as the dedication to the sport which

he must have.

9. Demand relationships between reservoirs indicate that the

recreation experiences offered by the reservoirs are either substitutes,

non-substitutes or a combination of the two. The major factors affecting

the relationships are: proximity to a major population center

(i.e.,the respondents residences), similarity in physical characteristics

and/or user characteristics, accessibility and the general level of

facility development at the reservoir.
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Recommendations for Further Research

1. Future studies should use a combination of on-site and

ex-post sampling to obtain actual cost information. This would allow

the researcher to probe and gain a more intimate knowledge of the

population with which he is working.

2. Future studies regarding water-oriented recreation in a

semi-arid climate such as Arizonats should be conducted on a year long

basis. This will ensure that those who participate in the winter months

to escape the summer heat will be adequately represented.

3. The value of time utilized in recreation participation should

be pursued in further research efforts. The present divergence of

thought with respect to the proper valuation of time leads to much

indecisiveness regarding methods of resource valuation.

4. A sampling procedure different from the one utilized in

this study should be instituted when lakes along the border of the

state are examined. An on-site sampling procedure would probably be

most efficient. Data obtained in this study provide incomplete

measures of the actual value of the border lakes since motorboat

owners entering from the California side have been, through design,

completely ignored.

5. A study of the perception which individuals possess with

respect to the recreation experiences offered by the various lakes

should be initiated. This should help to explain the inconsistency

of actual and expected demand relationships between the selected pairs

of lakes as well as the actual sensitivity which individuals might

express towards cost changes.
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6., Consumer surplus should be computed, for comparative

purposes, in terms of Hickts (1956) equivalent variation. This measure

may be taken as the sum of differences in average variable costs

between the marginal consumer and each intramarginal consumer for

individual strata based on income and annual fixed cost classes. As

such, it represents a consumer surplus derived from a per trip

expenditure valuation procedure. Thus, information would be yielded

which would be useful for making a comparison of reservoir values

based on a per trip participation levy and an annual participation levy.

7. It is suggested, finally, that additional research be

undertaken to determine the recreational value of each of the composite

resource parts. The value measure derived in this study, as in most

others, reflects the total value of the entire recreation resource

for a particular use. Therefore, a methodology for separating the

total resource value for recreational use into the different values

added by each composite part would provide a mechanism for choosing

between possible alternate uses of each specific resource part.
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CONFIDENTIAL

1967 Study of Arizona Boaters

Department of Watershed ManageMent
The University of Arizona

Tucson, Arizona

1. Please fill in the following blanks concerning your boat and engine.

A. Make of boat	  Length Construction
Material 

Runabout
or Cabin             

B. Make of engine	  Horsepower 	  Type of 	
Propulsion	 (OB, IB, OB/IB, Jet)

2. Year boat was made?	  Year purchased? 	

Year engine was made?	  Year purchased? 	

3. What was the cost of your boat when you purchased it?	  New	  Used	

4. What was the cost of the engine when you purchased it?	 New	 Used

5. Please list the cost of any optional major equipment which is on your boat. If the
cost was included in the price of the boat, put a check in the space to indicate that
you own the equipment.

Windshields 	  Power Steering	  Electric Start	 Instruments

Customizing	  Engine Modifications	 Other
(Please list)

6. About how much do you usually spend each year for:

Boat Registration 	  Boat Insurance 	  Paint 	  Engine Tune 	

Minor Repairs	  Replacement Items 	 (Props, Shear Pins, Rudder, etc.)

Other
(Please list)

7. Do you transport your boat or dock it? Transport 	  Dock

8. If you transport your boat, do you use a: Trailer	  Cartop Carrier	

9. If you use a cartop carrier, please list the approximate cost. 	

Questionnaire - Page One

1.00
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10. If you use a trailer, please list the year in which it was purchased. 	

11. Now many axles does your trailer have? 	

12. How much does your trailer weigh? 	

13. What was the cost of your trailer when purchased? 	  New	  Used 	

14. About how much do you spend each year for:

Trailer licence	  Trailer Repair and Naintenance	

Other Costs
(Please list)

15. Please check any equipment that you have purchased to be used with your boat:

Overload Springs for Auto 	  Oversize Tires 	  Trailer Hitch 	

Wiring & Light Hookup 	  Fishing Gear	  Water Ski Equipment 	

Tools	  Life Preservers 	  Running Lights 	  Gasoline Cans 	

Other
(Please list)

16. A. About how many gallons of fuel do you use in your boat per year? 	

Is this fuel gasoline or diesel       

D. About how many quarts of outboard oil do you use per year 	 ? (If applicable.)

17. About how many miles is your boat transported over land per year? 	

18. What percent of your boating time is spent:

Fishing	 Riding	 Waterskiing	  Competition 	  

19. On a typical boating trip, about how many people participate? 	

A. What percentage are: Adults 	  Children 	

20. About hew many boating trips (Total number) do you expect to make between April 
1 and

September 30, 1967?	
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Questionnaire - Page Two
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21. For the reservoirs listed below, please fill in:

A. The percent of your boat trips you expect to make to each reservoir between April
1 and September 30, 1967.

B. The distance from your home to the reservoir.

C. The time (in hours) it takes you to get there.

RESERVOIR

	

OR	 % of	 DISTANCE	 TIME

	

AREA 	TRIPS	 Wiles)	 (Hours)

RESERVOIR
	OR 	 % of	 DISTANCE	 TIME

	

AREA 	TRIPS 	(Miles)	 (Hours)                 
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SAGUARO	 BARTLETT

CANYON	 MEAD

POWELL	 HORSESHOE

ROOSEVELT  	 SAN CARLOS

MOJAVE	 Out-of-State

HAVASU	 OTHER

22. What is your age?	

23. Sex: M	

24. Marital Status: Married 	  Single	

25. What is your occupation? 	

A. If you are a married woman, please list your husband's occupation	

B. If you are a full-time student please list your father's occupation	

26. How many years of school have you completed? 	

A. Indicate any college degrees held 	

27. Within which of the following classes did your 1966 family income (before taxes) fall?

Include all sources of income. Please check the box that describes your income range.

/ / 3 - 5,000	 f-7 5 - 7,000	 I	 I 7 - 10,000	 / / 10 - 12,000

/  / 12 - 15,000	 /  / 15 - 17,000	 f--7 17 - 20,000
	

/ / over 20,000

Questionnaire - Page Three



19•7 SEASON

ARIZONA BOATING STUDY

COST LEDGER

Participant Number	

Cooperating with
The University of Arizona

Department of Watershed Management
Tucson, Arizona 85721
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Cost Ledger Cover



1967 SEASON ARIZONA BOATING

STUDY COST LEDGER

Participant Number

Instructions 

1. "Items Purchased" are only those purchased during
or immediately prior to the 1967 Study Period
(April 1 through September 1).

2. "Other Costs" are those associated with this
particular boating season.

3. Notice that there is a page for each boating trip
taken this season. Please fill it in as com-
pletely as possible for each trip taken.

4. After the Study season is over, you will be sent
a stamped return envelope with which to return
the cost ledger.

5. If you so desire, all material will be returned
to you upon completion of the Study.

Thank you very much for your cooperation.

Sincerely yours,

WC/e/L,
William B. Kurtz
Research Assistant
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Cost Ledger Instructions
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Items Purchased

WINDSHIELD 

INSTRUMENTS 

ENGINE MODIFICATIONS 

CUSTOMIZING 

TRAILER HITCH

FISHING GEAR

WATER SKIING EQUIPMENT

GASOLINE CANS 

SAFETY ITEMS 

OTHER:

Value	 New Used 

Cost Ledger Record Sheet - Items Purchased



Other Costs 	 Cost

BOAT REGISTRATION

BOAT TAX 

BOAT INSURANCE

PAINT 

ENGINE TUNE 

MINOR REPAIRS 

REPLACEMENT ITEMS (Rudder, Prop, etc.)

TRAILER LICENSE 

TRAILER REPAIR & MAINTENANCE 

OTHER:
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Cost Ledger Record Sheet - Other Costs



Trip No.

DATE RESERVOIR  
GALLONS

MILES DRIVEN	  TIME SPENT DRIVING	  GAS	
SIZE OF PARTY 	  ADULTS	  CHILDREN	
OVERNIGHT	  DAY ONLY 	
IF OVERNIGHT, CAMP	 CAMPER	 MOTEL	 OTHER
COST OF ACCOMODATIONS /PERSON

/PERSONCOST OF FOOD    

INCIDENTAL COSTS (suntan oil,
soap, etc.) 

/PERSON  

TIME SPENT BOAT RIDING   Hrs./PERSON

TIME SPENT WATER SKIING   Hrs./PERSON

TIME SPENT FISHING Hrs./PERSON

GALLONS OF GASOLINE USED IN BOAT

QUARTS OF OUTBOARD OIL USED 	 (if applicable)

OTHER COSTS DIRECTLY RELATED TO TRIP: (Please List)

ITEM 	COST 
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Cost Ledger Record Sheet - Individual Trip Record



THE UNIVERSITY OF ARIZONA
TUCSON, ARIZONA 85721

COLLEGE OF AGRICULTURE
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DEPARTMENT OF WATERSHED MANAGEMENT

March 21, 1967

Dear Boatowner:

The Department of Watershed Management, University of Arizona,
is conducting a study of boating in Arizona. You are one of a
sample of 2,000 boatowners who have been selected from the Arizona
Boat Registry. Your help in accomplishing the aims of the study
will be very much appreciated.

Mr. William Kurtz is in charge of this study and it will be
the basis for his Ph.D. dissertation. He is interested in finding
out the costs of boating, where boaters go to use their boats, and
some information about the boatowners themselves. The results of
the study will be helpful in the planning and management of reser-
voir recreation developments and, thus, will be of benefit to the
boatowners of Arizona.

You can help by completing the enclosed questionnaire and

returning it in the stamped, self-addressed envelope. All of the

information you give us will be held strictly confidential. It
will be impossible to identify your responses in any published

reports because your information will be combined with that of

other persons participating in this study.

This study cannot be a success without your help, so, again,

your cooperation will be greatly appreciated.

Thank you very much.

Sincerely yours,

67(ohn H. Ehrenreic
Head of the Department

wa,Ls„, ti(5, /LT
William B. Kurtz
	 a,

Encl.	 Research Assistant

Questionnaire Letter of Transmittal - First Mailing
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DEPARTMENT OF WATERSHED MANAGEMENT

Dear Boatowner:

We recently mailed you a questionnaire regarding your

boating activities. We have not received a reply so we

thought a little reminder might be in order. If you have

sent in your questionnaire, please disregard this request.

As you probably remember, the objectives of the study

are to find out the costs of boating, where boaters go to use

their boats, and some information about the boatowners them-

selves. The results of the study will be helpful in the

planning and management of reservoir recreation developments

and, thus, will be of benefit to the boatovners of Arizona.

In case you may have mislaid the questionnaire, we are

enclosing another copy of it and a self-addressed, stamped

envelope for its return. We would certainly appreciate it if

you would take the time to answer our questions.

Thank you.

dk,,
William B. Kurtz

iart67,
David A. King

Questionnaire Letter of Transmittal - Second Mailing



THE UNIVERSITY OF ARIZONA
TUCSON, ARIZONA 85721

1 10

COLLEGE OF AGRICULTURE

DEPARTMENT OF WATERSHED MANAGEMENT

Dear Boatowner:

We still have not received your reply to our questionnaire re-
garding your boating activities. It is extremely important in this
type of study that questionnaires from all individuals sampled be
returned. Without complete cooperation of all individuals sampled,
inferences made from the returned data will be less effective.

We feel that you may have not answered the questionnaire be-
cause you have sold your boat, do not plan to use your boat in Arizona,
do not plan on using-your boat this summer, or have a boat that is non-
motor powered. However, if you fit into one of the above-mentioned
categories, please write this on the back of your questionnaire below
the number and return it.

Or, you may have not answered the questionnaire because you feel
that your answers may be reflected through increased boat taxes.
However, last fall, the voters of the State approved the Constitutional
Amendment that exempted boats from the property tax and placed them
under a lieu tax. The tax is based only on length of the boat and
value does not enter the tax calculation. Based on our reading of the
law, the Constitutional Amendment, and talks with state officials, we
are quite certain that the published results of the study will not in-
fluence the amount of your boat tax.

The number on the back of the questionnaire may have caused some
of you to doubt our statement concerning the confidential nature of the
results. We must be able to identify the questionnaires in order to
determine those who have returned them. We are not using the numbers

1to place your names on your returned questionnaire.

A response from you will increase the accuracy and amount of in-
formation obtained from this study. Also, it is hoped that your total
recreation experience on Arizona's large reservoirs can be made more
enjoyable through information gained from this study. Thank you very
much for your time and cooperation.

WBK: eg

Questionnaire Letter of Transmittal - Third Mailing



THE UNIVERSITY OF ARIZONA
TUCSON, ARIZONA 85721

COLLEGE OF AGRICULTURE

13EPARTMENT OF WATERSHED MANAGEMENT

April 5, 1967

Dear Boatowner:

Thank you very much for completing the questionnaire
which you returned to our office several days ago. Without
the helpful response and interest of individuals such as
you, a study of this type could never be successful.

An integral part of this study consists in relating the
reservoirs which a boater attends during a boating season to
the distance, travel time, and costs incurred in attending
the reservoir. This information will be utilized in deter-
mining the effects which various reservoirs have on the use
of other reservoirs. Thus, a platform will be Provided upon
which decisions may be based to help alleviate excess use
pressures which have arisen and lessened the enjoyment which
boaters may receive from their recreation endeavors.

In order to have more adequate and complete information
than was obtainable from the previous questionnaire we have
found it necessary to request additional information from
previous respondents. Therefore, a cost ledger for the April 1
through September 31 boating season has been enclosed. It
would be very helpful if you would keep as complete a record
as possible of all your boating activities and expenses dur-
ing this period of time.

Instructions pertaining to the use of the ledger are on
the first page. We will send an envelope with which to return
the completed ledger after the study period is over. If you
have any additional questions, please feel free to contact us
at The University of Arizona.

Please remember all information is strictly confidential
and your records will be returned upon completion of the study
at your request.

ill

William B. Kurtz
Research Assistant

Cost Ledger Letter of Transmittal



ARIZONA BOATING STUDY

Dear Participant:

We have discovered an error in the study dates

given on the instruction page of the Cost Ledger.

Please continue to keep records through September 30.

Thank you.

Sincerely yours,

William B. Kurtz
Research Assistant
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Cost Ledger Error Note
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October 4, 1967

Dear Participant:

Thank you very much for your continued interest in the Arizona
Motor Boating Study and for your kindness in helping collect data
concerning costs of motor boating in our State. I hope that your efforts
have not been too much of an inconvenience or a hinderance to ycur eny-
ment of this summer's boating season.

Please notice the small tear-off questionnaire at the 'bottom of this
page. It would be appreciated if you would answer the questions on it
concerning the vehicle which is used in conjunction with your boating
activities and include it in the return envelope with your Cost Book.

The information that has been obtained in this study will be used in
writing my dissertation for a Ph.D. degree. The results of the study can
be made available to you. If you wish a copy of the results, please
place your name and address on the small tear-off questionnaire .

Again, let me thank you for your interest and cooperation.

Sincerely yours,

W/L,„

William B.B. Kurtz

Name 	

Address 	

Brand of Vehicle 	

Year 	

Type 	 (Sedan, Hardtop, Pickup, etc.)

Model 	 (Fairlane, Bel Air, Le Mans, etc.)

Size of Engine 	 (V-8, V-6, 4, 6)

Cost Ledger Recall Letter



November 1, 1967

Dear Participant:

We still have not received your "1967 Arizona Motor
Boating Cost Study" booklet. In order for this study to

be as accurate as possible it is extremely important that

all of them be returned. However, if your boat was not

used during the study period, the tear off portion at the

bottom of the transmittal letter, completed, will suffice.

If you have already returned either the cost booklet

or the transmittal letter questionnaire, please disregard

this notice.

Sincerely yours,

William B. Kurtz
Research Assistant
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Cost Ledger Follow -up Recall Note
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Table B-1. Number of Questionnaires Returned by Date, From
March 29 - June 17, 1967.

Date Number Returned Date Number Returned

March 29 11 Eby 1 12
March 30 72 May 14 13
March 31 87 Eby 5 1

Eby 8 16
April 1 39 Eby 9 17
April 3 78 May 10 14
April 4 64 Eby 11 12
April 5 53 Eby 12 8
April 6 20 May 13 4
April 7 24 Eby 15 4
April 8 20 Eby 16 3
April 10 10 Eby 17 3
April 11 16 Eby 18 4
April 12 16 Eby 22 h
April 13 7 Hay 23 4
April 14 11 Eby 24 1
April 15 6 May 29 4
April 17 5
April 18 21 June 2 3
April 19 68 June 5 2
April 20 ho June 6 1
April 21 65 June? 1
April 22 32 June 8 1
April 24 13 June 9 1
April 25 23 June 12 I
April 26 10 June 13 2
April 27 12 June 14 3
April 28 3 June 15 1

June 16 1
June 17 1
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Table B-2.	 Number and Percent of Questionnaires Accounted for by
Category of Response or Non-response.

Category Numbers Percenta

Questionnaires Mailed 2,000 100.00

Questionnaires Accounted For: 1,429 71.45

Returned 968 48.40

Usable 756 37.801,

Accounted For:	 Non-usable 461 23.05

Will not participate in study 189 9.45

Have sold boat 119 5.95

Returned by Post Office 94 4.7o

Non-motor powered 59 2.95

Questionnaires Not Accounted For 571 28.55

a. Expressed as a percentage of questionnaires mailed.

b. Seventy-eight percent of the questionnaires returned were
usable.



118

Table B-3.	 Number and Percent of Cost Ledgers Accounted for by
Category of Response and Non-response.

Number Percenta Percentb

Cost Ledgers hailed 968 100.00 48.40

Cost Ledgers Accounted For 342 35.33 17.10

Returned 230 23.76 11.50

Usable 182c 18.80 9.10

Accounted Fbr Not Returned 112 11.57 5.60

Would not participate in study 35 3.62 1.75

Sold 10 1.03 .50

Non-motor powered 10 1.03 .50

Did not use during study period 57 5.89 2.85

Cost Ledgers Not Accounted For 626 64.67 31.30

a. Expressed as a percentage of cost ledgers mailed.

b. Expressed as a percentage of questionnaires mailed.

c. Seventy-nine percent of the cost ledgers returned were
usable.
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Table B-4. Locations Which Respondents Indicated They Expected to
Attend During the Study Period.

Location

Canyon Lake
Saguaro Lake
Roosevelt Lake
Bartlett Lake
Lake Carl Pleasant
Lake Havasu
San Carlos Lake
Lake Powell
Lake Mead
Lake Mbhave
Apache Lake
Cholla Lake
Martinez Lake
Hawley Lake
Imperial Reservoir
Ashurst Lake
Horseshoe Reservoir
Colorado River (Western Arizona)
White Mountains
Other Locations (Within Arizona)
Out of State
Mexico
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Table B-5. Locations Which Respondents Indicated They Attended During
the Study Period.

Location

Bartlett Lake
Lake Carl Pleasant
Roosevelt Lake
Apache Lake
Canyon Lake
Saguaro Lake
Lake Havasu
Lake Mead
Lake Mohave
San Carlos Lake
Lake Powell
Martinez Lake
White Mountains (Various small lakes)
Willow Lake
Ashurst Lake
Picacho Reservoir
Wheatfields Lake
Colorado River (Below Imperial Dam)
Topoch Marsh
Lake Mary
Squaw Lake
Kinnikinick
Long Lake
Pecks Lake
Lake Isaile
Rainbow Lake
Blue Ridge Reservoir
Lee's Ferry
Senator Wash
Horseshoe Lake
Woods Canyon
Out of State
Mexico
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Table C-I. Variables Generated From Questionnaire Data.

VF7rEi_a e
Number	 Descri tion

Population of city of respondentis residence
Boat is constructed of wood
Boat is constructed of fiberglass
Boat is constructed of aluminum
Boat is runabout type

X6	 Boat is cabin type
X7 	Boat is powered by outboard engine
X8	 Boat is powered by inboard engine
X9	 Boat is powered by inboard-outboard
X10 	Boat is powered by inboard-jet drive

, X11	 length of boat in feet
X12	 Age in years of boating outfit when purchased
X1 	Number of years the boating outfit has been owned
X Horsepower of engine
Xis	 Value of equipment purchased for use with boatinga
X16	 Total paid for complete boating outfitb
X17	 Total retail value of complete beating outfit°
X18	 Sum of miscellaneous expenditures associated with owning

and maintaining the boating outfitd
X19 	Gallons of gasoline used in the boat
X20	 Value of fuel used in the boate
X21	 Hiles the boat is transported over land annually
X22	 Automobile expense incurred because of the motorboating

activityf
X23	 Percent of motorboating tire spent in fishing activity
X24	 Percent of motorboating time spent in riding activity
X25	 Percent of motorboating time spent in waterskiing activity
X26 	Number of participants per typical motorboating outing
A27	 Age of respondent
X28	 Years of education of respondent
X29	 Respondent is a professional, technical, or kindred workers
X30 	Respondent is a farmer, manager, official, or proprietors
X31 	Respondent is a clerical worker or secretaryg
X32	 Respondent is a sales workerg
X33 	Respondent is a craftsman, foreman, or kindred workerg
X34	 Respondent is an operative or kindred workerg
X35	 Respondent is a service workerg
X36	 Respondent is a farm laborer, farm foreman or laborer
X37 	Respondent is retired, unemployed, or a studentg
X38	 Income of respondenth
X39 	Total number of motorboating outings the respondent expects

to take during the study period
X40	 Total number of motorboating outings the respondent expects

to take during the study period to location X1

Xi
X2
X3
x4
X5



Table C-1, Continued 

123      

Variable
Number   Descri tion 

	 •IffswimeOlOmmileOleMe•

One-way distance (miles) from home of respondent to
location X1

X42

	

	One-way travel time (hours) from home of respondent to
location Xi

X43

	

	 Total number of motorboating outings the respondent expects
to take during the study period to location Yi

X144	 One-way distance (miles) from home of respondent to
location Yi

x145

	

	 One-way travel time (hours) from home of respondent to
location Yi

a. Includes fishing gear, waterskiing gear, overload springs,
oversize tires, trailer hitch, wiring charges, tools, safety equipment,
etc.

b. Includes boat, motor, trailer, and optional major equipment
such as windshield, power steering, electric start, instruments, engine
modifications, etc.

C. This is the "blue book" value of the boating outfit
obtained from 1967 Blue Book, ABIOS Harine Division, Technical
Publications, Inc., Kansas City, 1967.

d. Includes registration, insurance, paint, engine tune,
minor repairs, replacement items, trailer license, trailer repairs
and maintenance, etc.

e. Cost of fuel plus cost of oil.

f. Equal to: (miles boat is transported over land per year)
tines (the cost of operating the respondent's automobile); based on
figures from the RUNZBEIMER Auto-Cost Guide, Runzheimer& Company,
Inc., Rochester, Wisconsin, (n.d.).

g. U. S. Department of Commerce, 1969.

h. Taken to be the midpoint of the following income ranges:
$3,000 - $4,999; $5,000 - $6,999; $7,000 - $9,999; $10,000 - $11,999;
$12,000 - $14,999; $15,000 - $16,999; $17,000 - $19,999; $20,000 plus.

i. Location X represents a given location which the respondent
indicates he will attend during the study period.
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Table C-1, Continued

j. Location Y represents another given location which the
respondent indicates he will attend during the study period, in
addition to location X. Location Y is the second lake listed in
each dual combination of lakes examined.

Note:

I. Variables x40 through X 	 in their same relative
positions with respect to each part icular lake or dual combination
of lakes chosen for examination.

2. Variables X2 through x4, Xg and x6 , x7 through X101 and
X29 through x37 were introduced into the analysis as zero-one
variables. The basic model utilized is: X1 + • • • + Xn = 1.
For further reference see Tomek (1963).
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Variable
Number

Variables Generated From Cost Ledger Data
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Description      

X120
X121
X122
X123
X124
X125
X126
X127
XI28
X129

X132

X133

X131L

X135
X136
X137

X200

X201
X202
X203
X204
X205

X206
X207

X208
X209
X210
X211

Total number of miles driven per trip
Total number of hours spent driving per trip
Gallons of gasoline used in the automobile per trip
Automobile expense incurreda per trip
Total number of participants per trip
Number of adults per trip
Number of children per trip
Overnight trip or day only tripb
Total cost of accommodations per trip
Total cost of food per trip
Total incidental costsc per trip
Number of hours spent in the boat riding activity per

participant per trip
Number of hours spent in the waterskiing activity per

participant per trip
Number of hours spent in the fishing activity per

participant per trip
Boat fuel costsa per trip
Total participation costse per trip
Date of trip
Lake attended
Total number of

1967 boating
Total number of
Total number of
Total number of
Total number of
Total number of

Pleasant
Total number of motorboating outings taken to Lake Havasu
Total number of motorboating outings taken to San

Carlos Lake
Total number of motorboating outings taken to Lake Powell
Total number of motorboating outings taken to Lake Mead
Total number of motorbaoting outings taken to Lake Mohave
Total number of motorboating outings taken to Apache Lake

X130
X131

motorboating outings taken during the
season
motorboating outings taken to Canyon Lake
motorboating outings taken to Saguaro Lake
motorboating outings taken to Roosevelt Lake
motorboating outings taken to Bartlett Lake
motorboating outings taken to Lake Carl

a. Equal to: (miles driven) times (cost of operating the
respondent's automobile); based on figures from the RUNZHEIMER Auto-
Cost Guide, Runzheimer 8c. Company, Inc., Rochester, Wisconsin, (n.M.

b. Zero-one variable.

c. Includes soap, suntan oil, etc.



Table C-2 1 Continued

d. Cost of fuel plus cost of oil.

e. Includes entrance fees, lost lures, unexpected costs
(i.e. flats, broken springs, . . . ), etc.

126
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Table C-4. Variables Comprising the Model for Describing the Expected
Total Number of Motorboating Outings to all Locations.

Independent Variables

Xi

2X27,ln X27, X7

28
2

X28,In X282 ,-A. 

X27 • X28

X29 through X37

2X38, in X38 , X38

X27 • X38

X28 • X38

X101, in X101

De endent Variables

X39

ln X39

X239
2X39 + X39
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Table C-5. Variables Comprising the Model for Describing the Expected
Number of Ebtorboating Outings to Selected Reservoirs.

Inde  endent Variables	 De endent Variables

X1 through X26

X27,In X27 1 47

X28,In X28, 48

X29 through X37

2X38,In X38„ y

X39,In X39 , XS9

2
X41, 2(X)41), ln X41„ X4 11 1/41

X42„ 2(X42)„ In X42, X124.2, 1//2

X41/X42

X101

X102

X106

X108

X109

X110

X40

in X40

y2
"40

2X40 X40
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Table C-6. Variables Comprising the hbdel for Predicting the Total
Number of Ebtorboating Outings Actually Taken to all
Locations.

• 	Inde endent Variables

Xi

2X27, in X27, . y10.27

X28, in X28, Xig

X27 • X28

X29 through X37

X38, In X38 1 48

X27 • X38

De endent Variable

X200

In X200
2

X200

X	 X2200	 200

X28 • X38

2	 y2X39 , in X39 , "y	y ,39 , "39 . "39

X101, in X101
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Table C-7. Variables Comprising the Model for Predicting the Number
of Mbtorboating Outings Actually Taken to Selected
Reservoirs.

Inde endent Variables

XI through X26

X27,in X27 , 47

X28,in X28, 48

X29 through x37

X38, In x38,

420

2
' 
Y
1.21

X120/X121

X123 through X127

X131 through X133

X131 4. X132 X133

X160 through X164

X170 through X173

2	 2
X200 , In X200, X 00 , X200 ', X00

X101

X103

X120, X120/2 ,

X121,
/9

X121/`'

	__Dependent Variables

X20X

in X2OX

40X
2

X2OX X2OX



APPENDIX D

ACTUAL AND EXPECTED POPULATION DEMAND SCHEDULES
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Table D-1. Actual and Expected Population Demand Schedules for
Canyon Lake.

Actual Participation
na Pee

707=7"-
o 5,637 o 18,048
10 3,066 12,429
20 2,670 30 12,095
140 1,978 140 11,762
60 1,879 So 11,286
70 693 60 11,000

200 495 70 10,357
250 99 80 9,238

90 8,405
100 8,072
110 7,214
120 6,905
130 6,572
140 6,382
150 6,095
160 5,143
170 4,810
180 4,524
190 11,310
200 3,762
210 3,119
220 2,714
230 2,429
240 2,000
250 1,905
260 1,833
280 1,476
300 1,452
310 1,333
320 929
380 881
400 833
410 405
450 381
460 95
490 48
500 24

Note: The above schedules are not continuous due to the lack of a
sufficient number of observations.

o. ol2111_________Tnnua ee
ected Partici ation

776-rirrTE.
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Table D-2. Actual and Expected Population Demand Schedules for
Saguaro Lake

Actual Participation
3711757717be	 io. ()J. ri .s
dollars 

ected Partici ation
nnua Pee 	io , o - raz.

0E577 

o 9,494 0 24,858
30 3,560 10 16,548
5o 3,462 20 16,310
60 3,066 30 16,024
80 2,967 40 15,381

loo 2,275 50 14,906
130 1,780 60 14,834
140 1,582 70 14,215
150 1,385 80 13,286
160 1,088 90 12,738
170 969 100 12,310
210 692 110 11,857
220 495 120 11,548
270 396 130 11,072

140 10,786
150 10,762
160 10,524
170 9,762
180 9,310
190 7,881
200 7,810
210 7,548
220 6,881
230 6,405
240 5,929
250 5,548
260 5,286
270 4,976
280 4,738
290 4,452
300 4,238
310 3,452
320 2,714
330 2,524
340 2,381
360 1,976
370 1,143
380 1,095
400 905
410 833
420 667
1130 381
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Table D-2, Continued

Actual Participation
77=1=7- 	IT6 -077Fr

76.117-67

Expected Partici ation
Annual-Pee 	Fo. c11.1:14s,
dollars

440 333
450 190
460 167
470 143
500 24

Note: The above schedules are not continuous due to the lack of a
sufficient nunber of observations.



Actual Participation 
=41 Fee	 -To. ofPri-E
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Table D-3. Actual and Expected Population Demand Schedules for
Roosevelt Lake.

o 18,099 0 39,382
10 8,802 10 27,715
20 8,703 20 27,239
30 8,011 30 26,762
40 7,309 40 26,286
50 7,022 50 25,834
60 5,835 60 25,453
70 5,143 70 25,001
80 4,055 80 24,120

100 3,956 90 22,143
110 3,462 100 21,715
120 3,264 110 20,334
130 3,066 120 19,262
150 2,967 130 18,643
160 1,978 1140 17,953
190 1,484 150 17,286
220 495 160 16,5214
230 198 170 14,429
250 99 180 13,548

190 12,310
200 11,334
210 9,738
220 9,453
230 8,881
240 7,762
250 7,476
260 6,833
270 5,572
280 5,095
290 4,738
300 3,833
310 3,071
320 2,024
330 1,452
340 1,333
350 1,214
360 1,143
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Table D-3, Continued

Actual Partici ation
Annual Tee— o. o ra. s
WM70—

370 1,024
380 833
390 714
400 500
410 143

Note: The above schedules are not continuous due to the lack of a
sufficient 'umber of observations.
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Table D-4. Actual and Expected Population Demand Schedules for
Bartlett Lake.

Actual Partici ation Expected Participation
Annua-i Fee 117.:EETEEars --17Emau)

0 10,879 0 22,953
20 6,132 10 17,024
40 6,033 20 14,834
50 5,637 30 14,048
60 4,846 4o 13,786
70 2,176 50 12,548
90 1,978 60 11,953
100 1,582 70 11,572
110 1,385 80 10,643
120 1,088 90 9,643
130 692 100 8,691
140 99 110 7,786

120 6,881
130 6,095
140 5,286
150 4,976
160 4,833
170 4,619
180 4,405
190 4,310
200 3,976
210 3,595
220 3,357
230 2,548
240 1,714
250 1,548
260 1,381
270 1,214
280 952
290 690
360 667
370 619
380 548
390 524
400 5oo
430 262

Note: The above schedules are not continuous due to the lack of a
sufficient number of observations.



Table D-5. Actual and Expected Population Demand Schedules for
Lake Carl Pleasant.

Actual Participation 	 ,Expected Participation=rreé--117753r= 	-Annuarne	 175.757-777
Ta°6=)	 CEDIrs

0

50
4o

8,604
3,560
2,967

o
10
20

13,476
9,048
8,881

60
70

2,176
2,077

30
5o

8,572
8,286

80
90

1,879
1,385

60
70

7,857
7,476

160 1,286 80 6,833
170 1,187 90 6,333
180 989 110 5,643
200 593 120 5,072
210 99 130 4,405

140 3,857
150 2,976
160 2,476
180 2,333
190 2,000
200 1,952
210 1,881
220 1,714
240 1,333
250 1,238
260 1,024
280 881
300 833
360 762
380 690
410 71

Note: The above schedules are not continuous due to the lack of a
sufficient number of observations.



Table D-6.	 Expected Population Demand Schedule for Lake Havasu.

edticjan
Annual Fee No. of Tri s

o	 ars

0 8,810
10 1,857
20 1,810
4o 1,667
5o 1,571
60 1,452
70 1,119
80 1,048
90 738

100 690
160 571
170 548
180 476
190 452
210 333
220 310
230 286
250 262
260 214
350 190
370 143
400 48
410 24

Note: The above schedule is not continuous due to the lack of a
sufficient number of observations.
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ected Partici ation
	nnua ee	 o. of Trips

771.177

Actual Partici ation
TaznnTaua irz5.2_	 0.0 	ri s 
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Table D-7. Actual and Expected Population Demand Schedules forSan Carlos Lake.

o
10
20
30
40
5o
80

120
130
170

8,604
2,967
2,868
2,473
2,374
2,275
2,176
1,484

495
396

0
10
20
30
140
5o
60
70
90

9,667
5,691
5,452
5,143
4,572
4,238
3,905
3,643
3,333
3,095
2,810

120 2,238
130 1,929
140 1,738
150 1,476
160 1,452
170 1,429
180 1,333
190 1,262
210 1,143
220 667
230 524
240 286
250 262
260 143
280 95
290 24

Note: The above schedules are not continuous due to the lack of a
sufficient number of observations.
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Table D-8. Actual and Expected Population Demand Schedules for
Lake Powell.

Actual Participation
Annual Fee 	o. of Trips
7:51=7"--

Expected Partici a t ion
	 Annual Fee	 No. of Tri s

Taônars

0 3,758 o 10,310
30 1,187 10 4,024
60 1,088 20 3,810
80 989 30 3,643

120 890 140 3,572
150 791 5o 3,119
190 692 60 2,810
260 99 70 2,643

80 2,333
90 2,262

100 2,191
120 2,095
130 1,833
140 1,738
150 1,548
160 1,452
170 1,381
180 1,333
190 1,310
240 1,262
270 1,214
280 1,191
290 1,095
310 1,024
330 1,000
340 833
390 786
1400 738
410 667
1420 619
1430 143
hho 119
1460 95
490 48
500 24

Note: The above schedules are not continuous due to the lack of a
sufficient number of observations.



Table D-9.	 Expected Population Demand Schedules for Lake Mead.

Expected Participation
nnua	 ee	 lo. o	 s
do la rs

0 5,667
10 1,595
20 1,548
30 1,524
40 1,429
60 1 ,405
70 1,333
80 1,119
90 1,048

100 929
110 833
140 810
150 643
160 595
200 571
210 500
220 381
240 357
250 310
260 190
290 167
310 119
330 95
370 71
410 24

Note: The above schedule is not continuous due to the lack of a
sufficient number of observations.
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Table D-10.	 apected Population Demand Schedule for Lake Mohave.

ected Partici ation
nnua 4ee	 o. o	 ri s

0 11,796
20 3,810
30 3,714
50 2,524
7o 2,405
90 2,381

120 2,286
150 2,262
210 2,238
300 1,286
310 1,262
320 905
380 667
410 595
480 119

Note: The above schedule is not continuous due to the lack of a
sufficient number of observations.
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Table D-11. Actual and Expected Population Demand Schedules for
Apache Lake.

Actual Partici ation
nnua 	ce	10e o 	rips
TEM-7ED 

°cted
nnua J. iiee  

0 4,352 o 11,262
10 1,582 20 5,786
30 1,286 30 5,405
40 791 140 5,095
60 692 50 4,810

110 297 60 4,738
140 198 70 4,548
210 99 80 11,500

90 3,833
no 3,714
120 3,667
130 3,405
140 3,071
150 2,976
160 2,500
170 2,357
180 2,262
190 2,119
200 2,048
210 1,619
220 1,595
250 1,571
270 1,191
280 1,167
300 1,095
310 619
34o 571
370 405
380 167
510 143
550 95

Note: The above schedules are not continuous due to the lack of a
sufficient number of observations.
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