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CHAPTER 1
INTRODUCTION

The role of water-based outdoor recreation in fulfilling consump-
tion desires of the génera] public is taking on new and expanded
dimensions. Prerequisites to consumption ére opportunity and purchasing
power to engage in the recreation experience. These factors have been,
and will cohtinue to be, provided at increasing levels by economic,
sociological, and technological development. Included in these develop-
ments are higher levels of income, more leisure time, and better
transportation systems. Changesvin tastes and preferences also have a
role in this transition.

The implications of personal preferences for natural resource

use are best illustrated by the demand for outdoor recreation

facilities. Rates of use of outdoor recreation facilities

have been increasing much more rapidly than would be indicated

by increases in population and income, suggesting an increas-

ing preference for outdoor activities (29, p. 145).

The rapid increase in reported visitations to recreation areas
resulting from these developments suggest a need for expanded information
systems related to water-based outdoor recreation. A recommendation
made thirteen years ago by the Outdoor Recreation Resource Review
Commission (ORRRC) is still well-grounded today. The Commission stated
"A systematic and continuing program of research is needed to provide,
the basis for wise decisions and sound management" (44, p. 183). Data

collection, inventory, and factfinding; applied management research; and

fundamental research were listed as continuing research needs by the com-

mission.



The rapidly changing nature of water-based outdoor recreation may
make the commission's recommendation even more relevant today. This
changing nature includes not only increased demands, but also changing
demands related to the recreation experience. Recreationists now have
more and better equipment (campers, boats, etc.) which require different
facilities than provided at our lakes in earlier years. More often than
in the past, modern conveniences such as air conditioners, TV's, and
radios are brought along on the recreational trip. Many of these items
require electricity at the campsites. As a result of this trend more
electric hookups will probably be found in public use areas (PUA's) in
the future. Other changing relationships could be noted and discussed
(i.e., increasing numbers of sailboaters, level campsites for camping
vehicles, etc.) but the point is obvious by now. A continued monitoring
of data related to water-based outdoor recreation is needed to insure
knowledgeable provision and management decisions.

The current function of providing water-based outdoor recreation
in Oklahoma is fulfilled primarily by projects developed by the Corps of
Engineers, the Soil Conservation Service, and the Bureau of Reclamation.
Recreation facilities have historically been provided as a collateral
benefit through the development of water resources in general. Projects
which developed in the interest of navigation, flood control, water
conservation and related purposes provide water impoundments which are
the basis for water-based outdoor recreation. However, since Senate
Document 97 was published in 1962, benefits accruing to recreation are
taken into account in benefit-cost estimates.

Senate Document 97 places outdoor recreation alongside water supply,

irrigation, water quality control, and seven other specific purposes for



full consideration in project formulation and evaluation. Furthermore,
the document emphasizes planning now to provide the best use of water
and related land resources both in the short- and long-run (54).

Two years Tlater in 1964 Supplement No. 1 to Senate Document 97
provided "... standards, pending further research, for the evaluation
of recreation benefits from the use of recreation resources provided by
water and related land development projects" (1, p. 1). The supplement
established a schedule of values pertaining to a visitor day. The
values ranged from $0.50 td $1.50 per visitor day for "general"
recreation activities. Specialized use where opportunities are Timited
or intensity of use was Tow ranged from $2.00 to $6.00 per visitor day.

The Principles and Standards adopted by the Water Resources Council
in September 1973, reinforce the role of water and related land based
recreation in federal water projects. In fact, these new Principles
and Standards which replace Senate Document No. 97, make an even stronger
case for the role of federal agencies in recreational management (62,

p. 24803).

The range of values to be placed on a recreation day were modified
to: $0.75 to $2.25 for general recreation activities; and $3.00 to
$9.00 for specialized recreation activities (62, p. 24804).

These "values" should not be confused with fees, which at that time
were virtually nonexistent for water-based outdoor recreation. These
wére simply values to be used for computing benefits accruing to parti-
cular projects as a result of the recreation facilities included in the
projects.

The initial emphasis on user fees was to come from the Land and

Water Conservation Fund Act of 1965 which served the expressed purpose



of Assisting,
.. in preserving, developing and assuring accessibility to

all citizens of the United States of America of present and

future generations and visitors ... such quality and quantity

of outdoor recreation resources as may be available and are

necessary and desirable for individual active participation

in such recreation ... (57, p. 1).

The act provides funds to assist states in developing recreation areas
and provides funds for Federal acquisition and development of recreation
areas.

A fund was established in the Treasury of the United States with
revenues and collections to come from entrance and user fees, surplus
property sales, and motorboat fuel taxes. The monies collected in the
fund would then be available for expenditure on recreation purposes
covered by the Act.

The Act amended the Flood Control Act of 1944 by deleting the "free"
use provision contained therein. Thus, the stage was set for an in-
creasing emphasis on recreation fees. Two general types of fees were
established by the Act: (1) entrance or admission fees; (2) user fees.
These fees are payable for the use of specific sites, facilities, equip-
ment, or services. Examples include campsites, picnic areas, boat
lTaunching facilities, and firewood. The Corps of Engineers' Takes in
Oklahoma charge only user fees for camping in designéted areas around
the lakes. No admission fees are charged.

Even though the Corps, in particular, do not charge fees other than
camping fees, the Act specified a range of user fees. Camping for
example ranged from $1.00 to $3.00 per night; Picnic sites ranged from
$0.50 to $0.75 per site per day; Boat launching sites ranged from $0.50
to $1.50. These fees could not be charged unless the site contained or
was within reasonable distance from other specified facilities such as

access roads, parking, drinking water, and toilet facilities.



The Federal Water Project Recreation Act (1965) provided that con-
struction agencies such as the Corps of Engineers should encourage non-
Federal agencies to operate, maintain and replace recreation facilities.
This was to be accomplished on a 50-50 cost sharing basis. The Federal
agency would provide one-half the cost of constructing the project
while the state would provide the other half as well as all the costs
of operation, maintenance and replacement (58).

The non-Federal share of construction costs can be paid back by
_reither or both of two methods. Under one method provision of lands or
facilities for the project serve as repayment. The second method
provides that payment can be made, with interest, within fifty years of
first facility use, for which entrance and user fees may be collected by
non-Federal interests. Use of the second method means that direct
beneficiaries (users) of the project recreation facilities will bear
the burden of payment. This provision places greater emphasis on the
role of fees as a means of providing water-based outdoor recreation.

The Act establishes fees as a major instrument for financing water-based
outdoor recreation facilities built since 1965.

The Land and Water Conservation Fund Act of 1965 has been amended
by Public Law 93-303 in June of 1974. With this amendment, "No admission
fees of any kind shall be charged or imposed for entrance into any other
federally owned areas which are operated and maintained by a federal
agency and used for outdoor recreation purposes" (59, p. 1). This leaves
camping fees as the only type of fee used by the Corps of Engineers.

From these laws related to water-based outdoor recreation, the
Corps of Engineers have formulated a working policy applying to user

fees. The laws provide that fair and equitable fees be assessed the



users of recreation facilities which are provided at substantial federal
expense. Fees are assessed by the Corps of Engineers on the basis of
seven criteria. They include, (1) the direct and indirect amount of
federal expenditure; (2) the benefit to the recipient; (3) the public
policy or interest served; (4) the comparable recreation fees charged

by other federal and non-federal public agencies within the service

area of the management unit at which the fee is charged; (5) the economic
and administrative feasibility of fee collection; (6) the extent of
regular maintenance required; and (7) other pertinent factors (55, pp.
1-2).

The Corps also placed an upper limit on the total daily camping
fee for family camp areas. This fee "... will not exceed $4, including
electrical service" (55, p. 2). The fee will be collected by uniformed
rangers. The honor system will not be used.

These various laws have lifted‘water-based outdoor recreation to a
prominant position in water-resource project planning. Furthermore,
they have given a definite role to user fees. User fees will fulfill an
important financial function in future water-based outdoor recreation
projects.

The preceding discussion of several important legislative documents
relative to water-based outdoor recreation alludes to the increasing
importance of recreation fees. However, fees are not a universally
accepted phenomenon.

In Oklahoma, for example, there are both types of water-based out-
door recreation. The first type, which historically has been the major
type, pertains to free recreation facilities. In 1974, at the three

lakes considered in this study, the Corps of Engineers provided 56



public-use areas free-of-charge to the public. Included in these free
parks are seven which are leased from the Corps by the State of Oklahoma.
No camping fee was charged in any of the State Parks in 1974. These
seven parks are operated and maintained by the State of Oklahoma includ-
ing rangers who patrol the state facilities. Recreationists using these
areas are referred to as non-fee area users.

At the second type of area, fees are charged for "... certain
highly developed facilities" (16, p. 47). In Oklahoma, these fees are
not taken to. be entrance fees. No charges are made for access to or
use of the water areas. The fee applies only to those persons who
stay overnight. The public use areas where such camping fees are
charged are clearly designated by signs at the entrance to the park.

In Oklahoma the fees are collected by uniformed rangers personally
approaching each group of recreationists, or in some cases by gate
attendants at the entrance to the recreation site. In 1974 the fees in
Oklahoma ranged from $2.00 to $3.00 per campsite per night. Recreation-
ists using this type area are referred to as fee area users.

Electricity is also available at some sites on an optional basis.
Those persons choosing to use this utility are charged an additional
$.50 per night. This charge applies regardless of whether the recrea-

tionist is in a designated fee area or a non-fee area.

Objectives

The course of relevant legislation in the area of water-based out-
door recreation, as well as recent experience in Oklahoma, indicates
that Oklahomans are going to be faced with more fee areas and possibly

higher fees in the future. How will recreationists respond to increasing



fees? What recreation facilities should be provided for future
recreationists? Who should supply water-based outdoor recreation
facilities? Who should pay for water-based outdoor recreation
facilities?

Planners and researchers in the area of water-based outdoor recrea-
tion would like to know the answers to these questions. This type of
information would better equip them to make those day-to-day decisions
which influence the final structure of outdoor recreation projects and
policy. The present study will hopefully add to the store of knowledge
on which those decisions concerning provision and management of water-
based outdoor recreation can be based.

The major objectives of this study are to:

A. Analyze the traditional aspects of providing water-based outdoor
recreation by public institutions. This will include:
1. Analysis of the arguments which justify public provision of
water-based outddor recreation;
2. Analysis of the implications these arguments have on demand
considerations of water-based outdoor recreation.
B. Analyze consumption activities related to water-based outdoor
recreation. This will include:
1. Description of the socio-economic characteristics of users;
2. Identification of the types of facilities desired by users;
3. Analysis of the expenditure patterns of users.
C. Develop a model and estimate statistical demand curves for water-
based outdoor recreation. This will include estimation of separate

recreation demand curves for fee area and non-fee area users.



Four specific hypotheses are suggested either explicitly by the

theory or implicitly by empirical considerations. These questions

are critically examined by the empirical app]ication‘of the model.

The first three hypotheses are testable hypotheses of traditiocnal

demand theory, the fourth is an outgrowth of the empirical dichotomy

which divides recreationists into the two user groups.

1. Quantity demanded and own price are negatively related.

2. Quantity demanded and prices of alternative lakes are
positively related.

3. Quantity demanded and income are positively related.

4, There are significantly different demand curves for non-fee
and fee area users.

Hypothesis (1) states the familiar. proposition that the demand
curve will slope downward to the right. Hypothesis (2) indicates that
as the price of alternative water-based outdoor recreation opportunities
increase, consumption of water-based outdoor recreation at a given lake
will increase. Hypothesis (3) suggests that water-based outdoor
recreation is a normal good. As income increases individuals are
expected to increase their demand for water-based outdoor recreation.
Hypothesis (4) suggests that fee area users possess identifiably
different responses to changes in determinants of demand than thefr
non-fee area counterparts.

D. Analyze implications for future water-based outdoor recreation

policy as suggested by the study.
The Area of Investigation

The study was centered on three large multiple-purpose reservoirs
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in Eastern Oklahoma. A geographical perspective may be gained by
referring to Figure 1. The three lakes are part of the McClellan-Kerr
Arkansas River Navigation System. Al1 lakes are under the jurisdiction
of the Corps of Engineers, Tulsa District. The two oldest lakes in

the sample are Fort Gibson Lake and Tenkiller Lake. They were both in
Operation in 1953. Eufaula Lake was completed in 1965. In addition

to recreation, flood control, water supply, and maintaining navigable
water levels on the river system, all three lakes also provide electric
power generation. These three lakes combined accounted for 13,647,000

1

visitor days  in 1974. This represents a 61 percent increase during the

five year period since 1970 (Table I).

TABLE 1

ANNUAL VISITOR DAYS AND PERCENTAGE INCREASE FOR FORT
GIBSON LAKE, EUFAULA LAKE, AND TENKILLER LAKE:
1970 TO 1974

Visitor Days

Percent
Lake 1970 1974 Increase
Fort Gibson 2,937,100 4,083,100 39
Eufaula 3,214,900 4,562,400 v 42
Tenkiller 2,311,300 5,001,500 _116
Total 8,463,300 13,647,000 61

]A visitor day is a standard unit of use consisting of a visit by
one individual to a water-based outdoor recreation site for recreation
purposes during any portion or all of a 24-hour period measured from
midnight (27, p. 4).
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The continued growth in recreation attendance and the projected
growth for future years should serve as a caveat to policy makers,
planners, and researchers concerning the increased pressures to be

placed on Oklahoma's outdoor recreation resources.
Organization of the Study

Following this introduction, Chapter II discusses traditional
arguments and philosophies related to provision of outdoor recreation
and then, contrasts these with the changing views which are surfacing
with respect to provision of outdoor recreation. The procedures used
for data collection and analysis, including the demand model, are dis-
cussed in Chapter III. Chapter IV analyzes consumption data and activi-
ties related to water-based outdoor recreation. The empirical
application of the demand model and testing of hypotheses are conducted
in Chapter V. The summary and conclusions, including policy implica-

tions as suggested by the study, are presented in Chapter VI.



CHAPTER II

THE PROVISION OF WATER-BASED
OUTDOOR RECREATION

In many areas of our economy a social value judgment has been made
by policy makers to the effect that the exclusion principle should not
be applied (i.e. persons should not be excluded from consuming an item
on the basis of price). These areas of the economy are characterized by
public provisi@n of goods and services. Witness, for example, the pub-
lic school systems and the increased emphasis on national health insur-
ance. Past policy in the area of water-based outdoor recreation
reflects a similar value judgment. Public provision isia reality and
this provision‘occurs at zero or near-zero prices to users (in this
context these prices refer only to user fees--travel costs are not
included). This public provision takes place because policy makers
believe the expenditures to be made on water-based outdoor recreation
are in the public interest. Steiner suggests that possibly the indi-
vidual actors in the pfece succomb to some extent to the representatives
of government.

Nations, races, even football teams, acquire personalities

and modes of behavior. ... an increasing number of econ-

omists are moving toward the view that individuals volun-

tarily yield certain coercive power to a government which is

somehow charged to discover, articulate and implement social |

priorities, or collective wants (52, p. 45).

This idea must be tempered by a caveat offered by Wildavsky, who

suggests that "The process of seeking preferences may create preferences

13
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where none existed before" (64, p. 215). In other words, people may
feel as if they have to judge an issue and thus reveal a preference
without really having one, or without giving previous thought to the
matter. Nevertheless, it is specifically these charges of discovery,
articulation and implementation that serve to legitimize public provi-
sion of many goods and services in the name of the public interest.

The voting process is used to determine which officials are
selected to be participants in the formulating aspects of public policy
decisions. The voting ru]e assumed in this discussion is majority rule
and as Musgrave has said,i"The result of majority voting is optimal in
the sense that it is the solution agreed to by more people than any
other" (42, p. 127). Although the economics of this notion of public
interest is deeply intertwined with the political process, a failure to
recognize both positive and normative aspects would be less than indica-
tive of the true nature of the concept.. Positive and normative aspects
must act on one another to formulate the final policy outcomes. The
key actor in the process may well be the policy maker. As he operates
to remove some of the restraints on new courses of action, he may have
to shift preferences of interested parties to reach majority agreement.
"He is engaged in a continuous and dynamic process of interplay between
his own views and those of his constituency" (9, p. 153).

When considering what is in the public interest, a very wide range
of possible interests or preferences must be considered in the decision
making process. Inherent in this consideration is the assumption that
the intensities of the preferences are revealed, even if they cannot
be measured exactly. Burkhead and Minor point out the inability to

compare the esthetic cost of destroying a scenic wilderness with the
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value of power and water which might be produced by a new reservior,
‘... but the intensity of reaction of affected groups can at least be
assessed" (9, p. 158) in deciding which goods to include in the vector
of public goods. A description of this vector which reflects the nature
of the discussion on public interest is suggested by Steiner. He
defines the vector of public goods as "... a.vector‘of differences
between the goods and services the private economy is motivated to
provide and the goods and services the public wants, i1s willing to pay
for, and expects its government to assist in achieving" (51, p. 8).
Steiner points out that this is, to a degree a normative definition but
the very nature of the public interest concept contains both normative
and positive influences. But where does water-based outdoor recreation
fit into this vector of public goods? To answer this question the
major factors which influence the public interest decision calculus as
well as the factors which influence pricing of these goods must be

considered.
The .Traditional Philosophy

Historical patterns of water-based outdoor recreation provision
developed as policy makers justified public provision under the mandate
of the public interest. This, with the accompanying decision to provide
water-based outdoor recreation at zero or near zero prices to users
encompasses a whole area of interest. The major typologies of public
goods which affect the provision and pricing decisions of water-based
outdoor recreation are:

1. Public goods arising because of jointness in supply, and

2. Public goods arising because of externalities.
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These typologies are found in one form or another in much of the 1{iter-
ature on public goods in general and outdoor recreation in particular

(see for example 48 Chapter 1, and 42 p. 1-2).

Jointness in Supply

Joint supply in the public goods sense refers to the situation
where one person's consumption of a good leads to no subtraction from
any other person's consumption of that good. This notion of joint
supply should not be confused with the multiple purpose nature of
many water impoundments. Multipurpose projects provide flood control,
electric power generation, and water supply at the same time they
provide recreation. National defense, on thelother hand, once provided,
must be consumed equally by all. The exclusion principle cannot be
applied if a good takes on this strict characteristic of joint supply.
The unavoidable conclusion in this case of a pure public good is that
possible beneficiaries cannot i% any way be excluded from consuming the
goodu]

Inherent in the discussion of nonexclusion is the problem of non-
revelation of preferences. The literature on public goods is quite
consistent in identifying nonrevelation as a major problem of "pricing"
public goods. According to the theoretical argument, persons will not
reveal their true preferences for public or even semi-public goods. If
they do, they fear paying a higher price for the same quantity of goods.

This is the familiar problem in the public goods Titerature referred to

]In the case of water-based outdoor recreation many persons would
be excluded because of lack of transportation to go to the recreation
area or lack of money to buy recreational equipment.
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as the "“free rider" problem. Consumers wish to get a free ride, i.e.
they wish to obtain the benefits of a recreation area, but they do not
want to pay the full price necessary to provide those benefits. In
other words, the resources forthcoming on the basis of revealed prefer-
ences will be Tess than needed for optimum provision. If one agrees
that water-based outdoor recreation possesses this characteristic of
joint supply it is but a small step to the conclusion that it should be
provided by the government. This belief has led Cicchetti, et al. to
conclude,
.. because of the jointness in supply of most outdoor recre-

ation, it is a public good -- as long as crowding is not a

problem -- and therefore the marginal costs for users is zero.

The historical decision to charge a zero (or negligible) price

for the use of most outdoor recreational facilities is an

economically justifiable one (12, p. 34).
In another study the joint authors conclude, "If exclusion is impossible,
each recreational area takes on the characteristic of a common property
resource with a uniform zero visit price to the consumer (abstracting
from travel cost)" (2, p. 53). So, consideration of this characteristic
element of public goods and its inherent implications suggest that a

voluntary exchange approach to the demand for outdoor recreation is

inapplicable.

Externalities

Externalities exist when there are costs or benefits accruing to
persons the value of which is not reflected in price. Externalities
are subscribed to by some writers to explain why public expenditures are
justified for outdoor recreation. Robinson explains the reasoning as

follows,
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The logic is that productivity per worker, for the Tabor
force of a state or the nation as a whole, is affected favor-
ably by the existence of parks, lakes and other outdoor
recreational opportunities. If this is true these facilities
are in effect 'paying their way' already and it is unfair to
expect them to pay their way by being priced through the
usual market process (48, p. 72).

The externality argument is sometimes pushed even further. As
Clawson and Knetsch explain,

This (the externality argument) asserts that recreation

lessens juvenile delenquency, mental illness, and other

undesirable consequences of modern life so that those not

directly involved nevertheless gain a better total com-

munity 1ife (14, p. 31).

Each of these statements on social welfare reflect the judgment
that public provision of outdoor recreation is provided in the public
interest. Since the benefits are not reflected in "price," too few of

the goods (i.e. lakes and public use areas in the present case) would be

forthcoming if not provided through public institutions.

Other Arguments for Public Provision

Other arguments reflecting the necessity of public provision of
outdoor recreation include: (1) income redistribution, (2) economic
development for depressed areas, and (3) conservation and preservation
of natural resources. These types of arguments contain elements of
great emotional appeal and are the natural genesis of interest groups
which in turn interject their views into the political arena. These
are areas where great intensity of feeling by a minority can result in
an issue with much popular appeal.

The method of using outdoor recreation as an instrument of income
redistribution has been cited as a justification for public provision.

This argument implies that one method of dealing with an inequitable
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distribution of income is to provide parks and recreation to all con-
sumers at zero or near zero prices. In this way, it is believed, the
needy will have equal access to recreational facilities. They will not
be excluded from the recreation experience simply because they are poor.
The redistribution takes the form of income "in kind."

Public provision of outdoor recreation has also been suggested as
a means of enhancing economic development in depressed areas. The
argument notes the increasing demand pressures being placed on existing
recreational facilities because of increasing urbanization. The "city
folks" will want to return to the rural setting to engage in fishing,
boating, and other outdoor recreational activities. Urbanization, one
study concludes,

. has brought with it a decline in the economic and social

condition in rural America, culminating in some areas as

pockets of poverty. These emptying rural areas ... appear

attractive for meeting urban recreation demand and as such

have real potential for improving the welfare of these

economically depressed areas (30, p. 100).
The hoped for result is a revitalization of economically depressed
areas as the recreation facilities draw new consumers into the area.
The recreationist will, the argument goes, demand many supporting goods
and services thus providing an economic base for development.

Conservationists base their defense of public provision on many
different contentions. The general idea that it is in the public
interest, the effect of external benefits and the argument that the
system benefits the poor have already been discussed. However, another
of their arguments, the intergenerational argument, should be noted.
This argument in its simplest form suggests that our outdoor recreation

facilities are representative of all we ever will have in terms of

wilderness preservation, and we must pass it on to our children. The
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only way this can be accomplished, they argue, is through government
control and administration. Preservationists argue that just setting
"it" aside without any use fulfills this goal. Just knowing it is there

is the key.

The Synthesis

The observable result of reasoning in the manner set forth above
manifests itself in traditional outdoor recreation policy. Public insti-
tutions are the major providers of most outdoor recreation facilities.
These public agencies include the Bureau of Reclamation, the Tennessee
Valley Authority, the Soil Conservation Service, and the Corps of
Engineers, the agency primarily concerned with construction and adminis-
tration of the water resource development projects which are the focal
point of the present study.

An overview of the traditional framework from initiation and con-
struction to who receives the final benefits is displayed in Table II.
Table II is adapted from Bromley, Butcher, and Smith, whose expressed

]
Y

objective was to . indicate the involvement of the various partici-
pants and the major actions or stages of water construction programs"
(6, p. 27). The symbol X implies major participation in a particular
action; the symbol Y indicates minor participation in a particular
action. Initiation of a project is normally by some interest groups
who stand to benefit directly from its construction. Following the
arrow in Table II, the federal construction agencies are the second
major participants. Then the general public becomes involved as

principal bearer of cost. "In traditional patterns this was the first

and in some cases the only involvement the general public had in the



TABLE II

TRADITIONAL MODE. QF .EVOLUTION OF WATER RESOURCE PROJECTS WITH EMPHASIS ON

.. MAJOR AND MINOR PARTICIPANTS

Publics Agencies
Federal Nonconstruction
General Direct Construction Local State Federal
Public Beneficiaries Agencies Governments  Governments Agencies
Initiate X ~.§~§§‘~§*‘ Y
Plan Formulation X
Evaluate Alternatives Y X Y Y Y
Select Alternative X
- Implement Plans X
Bear Costs X 4-"""'__—____———__’
Receive Benefits ~\\‘"“~*-X
Symbols: Major Role -- X; Minor Role -- Y,
Source: (6, p. 27)

L



22

whole process" (6, p. 28). The general public may be a secondary
recipient of project benefits, but that role is filled mainly by the

direct beneficiaries of the project (6, p. 28).

The Emerging Philosophy

The reevaluation of the reasoning behind traditional outdoor
recreation philosophy reveals the basis for the emerging philosophy.
Many of the arguments suggesting public provision at zero or near zero
prices do not hold up under closer consideration. The popularity of
the new philosophy is yet to be assessed but the thrust of policy will

take on different objectives if the new philosophy becomes reality.

The Arguments Revisited

Reevaluation of the argument makes it difficult to justify public
provision of water-based outdoor recreation because of the public good
characteristic of joint supply. This notion of joint supply implies,
once provided water-based outdoor recreation is equally available to
all. 1In fact,'@ater—based outdoor recreation provided to one individual
does reduce the amount provided to others. As Robinscon explains, "If I
am using a picnic table, you cannot. If I am boating on a lake, your
chance to boat effectively on the same lake is reduced" (48, p. 73).
Under this reasoning joint supply does not provide justification for
free public provision of water-based outdoor recreation. Even the
earlier conclusion by Cicchetti et al., that outdoor recreation by
virtue of its joint supply characteristic was a public good, was tempered
by the implied nonexistence of crowding. Once crowding affects the

marginal cost of supplying user space, public provision at zero cost is

no longer economically justifiable.
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With respect to the impossibility of exclusion, fences can be
built or surveillance procedures can be (and in some cases already are)
used to exclude non-paying users. Surveillance procedures and fee
collecting techniques are currently considered in planning future
recreation areas. A physical inability to exclude does not generally
exist in the case of water-based outdoor recreation. Burkhead and Miner
conclude on this subject, "If such exclusion is feasible ... consumers
or potential consumers can be made to reveal their preferences through
market arrangements" (9, p. 31). This argument Teans toward the notion
that beneficiaries should pay their own way if in fact they can be
identified.

Physical inability to exclude should not be confused with economic
feasibility. In some cases the cost of collecting fees could outweigh
the benefits. In such a case, the collection is not economically justi-
fied. Even in this case, however, fee collection may be justified on
some other basis such as reduced crowding or less vandalism.

Milton Friedman approaches the externality argument by first

11
o e

defining the role of government. That role is, he says . to do some-
thing that the market cannot do for itself, namely, to determine,
arbitrate, and enforce the rules of the game" (22, p. 27). But he
continues to explain that we may also want to use the government to
carry out functions that might be possible through the market but
because of neighborhood effects become unlikely. From this basis,
Friedman justifies local parks, but he cannot "... conjure up any
neighborhood effects ... that would justify governmental activity in

this (national parks) area" (22, p. 31). He concludes that private

enterprise will supply this kind of an activity if consumers are willing



24

to pay for it. Now, it seems to be a matter of degree. Is water-based
outdoor recreation closer to the local park type or the national park
type? In other words, is it possible to "conjure up any neighborhood
effects" which might justify public provision. Opponents of externali-
ties as a justification for public provision argue that if external

effects are enough justification, "... then subsidy of almost any good
or service imaginable would also be so justified, since ... (externali-
ties) are present almost everywhere in the economy" (18, p. 93).
Replying to the externality-increased productivity argument Robinson
states,

A great many services may have externalities of consumption

in the form of a favorable impact on productivity and output

per worker. These include educational T.V., symphony con-

certs and pretzels and beer. Why should only recreation be

singled out for special support (48, p. 72)?

A last and possibly fatal blow to empirical consideration of
externalities is the unavoidable reality that quantifiably measuring
externalities, since they are not valued in the market, eludes us. So,
how do we choose between water-based outdoor recreation and pretzels #

and beer if we wish to maximize society's benefits (48, p. 72)? Although by
the existence of externalities may be recognized by most people, a »
decision to publicly provide one good or service over another can be no
more than a value judgment.
The redistribution argument is also on shaky ground. In fact, it
can be rejected on the grounds of economic theory. It can be shown in
a strict economic analysis that welfare can be increased by compensating
the individual with the monetary value of any proposed income in kind

(see for example 39, p. 92). Furthermore, outdoor recreation is simply

a product, "... it is people who may be poor ... To deal with their
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problems the first step is to identify which persons are in need of
guidance or assistance" (28, p. 121). Only then can some steps be
taken to assist these persons. The crucial assumption for the redis-
tribution argument is that people already have transportation, camping
equipment, boats, and other necessary equipment to actually use the
“free" recreation facilities. The people who possess these things are,
“... almost by definition, not from low-income groups" (48, p. 74).
Until provision includes travel to and from the site as well as
ancillary equipment, free recreation facilities will have 1ittle meaning
to low income groups who otherwise cannot even afford to visit such
facilities.

Studies have shown that low-income families have not been among the
frequent users of parks. In reality, opponents argue, public financed
parks are actually competing with other programs which directly aid the
poor in the federal government's budget. It has been suggested that
there is a regressive aspect in effect here, as general funds may in
effect be providing "... playgrounds for the well to do" (18, p. 95).
Noting that the very nature of a "free" recreational resource will most
1ikely lead to overcrowding and congestion, Anderson and Bonsor conclude,
"The 'opportunity' to participatg in overcrowded recreational experiences
is a poor substitute for income fedistribution" (2, p. 57).

Limitations to the economic development arguments include, season-
ality of employment and low earnings potential of recreation related
jobs. Water-based outdcor recreation areas, in particular, are charact-
erized by highly fluctuating visitation patterns, and local employment
depends on visitors. Also, "Disguised costs are present in the form of

pollution, competition with other recreation areas, and the possible
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handling of the employment situation on a more efficient basis, through

enhanced mobility or direct subsidy" (23, p. 481).
In a study on Southeastern Oklahoma recreation, Mapp and Badger
conclude,

. if the-aim of ... public programs is to solve the
underemployment and unemployment problems in such areas,
the employment multipliers indicate that public expendi-
tures to attract small manufacturing activities will do
much more to relieve regional unemployment than will
public expenditures to develop outdoor recreational
facilities (40, p. 30).

Opponents of the intergenerational argument counter by arguing

that what we have today is not all that might be available tomorrow.

It

is possible, they say, to restore and revitalize public areas for future

generations.

After reconsidering the traditional arguments for public provision

of "free" outdoor recreation, public provision itself seems in question,

but justification of "free" outdoor recreation appears to be in even
greater doubt. The 1973 National Water Commission report emphasizes
the need for reappraisal.

Today's major water problems were unknown when the Nation
decided to assume responsibility for navigation improvements,
reclamation, and flood control. Today the United States give
far greater weight to environmental and esthetic values than
they did when the Nation was young and less settled. They
are attacking the enormous problem of controlling the pollu-
tion which befouls their rivers, lakes, and estuaries. In-
creasingly they are concerned with preserving the recreational
values of natural water resources and developing the recrea-
tional potential of existing water projects. In short, today's
conditions differ greatly from those that existed when the
Nation's major water programs were created to meet the needs
of an earlier era. This Commission concluded early in its
life that it had no more important task than that of reapprais-
ing existing policies and programs in the 1ight of changed
conditions and demands, and of seeking guidelines for bringing
the water policies and programs of the United States into
harmony with the goals of a highly developed, affluent, and
urban industvial nation (43, p. 5).
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This statement suggests a changing philosophy with respect to water
policy in general and water-based outdoor recreation in particular.
Although users will be expected to pay more for the benefits they
receive, it should not be concluded that provision will not be public.

Who should finance, construct, and operate various water

resource developments is one question. Who should pay for

them is another. The Commission believes that even where a

public agency is the proper entity to finance, build, and

operate a water project, directly identifiable beneficiaries

should ordinarily be obliged to pay their full share of the

costs of the facilities from which they benefit (43, p. 9).

One of the reasons that public agencies are the proper entity to
finance, build, and operate a water project is related to the multi-
purpose aspects of water development projects. Flood control facilities,
for example, would probably not be built at all if not by government.
But once built, recreation can be a purpose of the same project.

Public provision based on social value judgments will most likely
continue. However, the inability to economically justify "free" provi-
sion is beginning to show its presence. The positive aspects of water-
based outdoor recreation, those involving measurable economic value,
will have more influence on deciding who pays for water-based outdoor
recreation. The National Water Commission suggests beneficiaries should
pay. It is not yet a reality but it is a seemingly inevitable outcome
of the emerging philosophy..

This is not to say that fee policies are a completely new exper-
ience. Some states have been. charging park user fees for years. Also,
the National Park Service and Forest Service have charged fees for many
years. However, more support for fees is being evidenced, and that

support will probably grow.

What relationships will change if the emerging philosophy becomes
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reality? Using the same classification system as in Table II, Bromiey
et-a]. summarized the likely relationships which will evolve under the
recommendations of the Cpmmission° Using the National Water Commission
as spokesman for the emerging philosophy, Table III, adapted from
Bromley et al. represents expected relationships between the various
principals in what here is termed the emerging philosophy in water-based
outdoor recreation.

A major change involves the cost—bﬁaring responsibilities of direct
beneficiaries. Actually, direct benefi&iaries will most likely be
involved at nearly all stages of deve]obment. Also, state and local
governments as well as nonconstruction federal agencies such as Bureau
of Outdoor Recreation, the Forest Service, and the Fish and Wildlife
Service will carry significantly greater roles in most areas. Looking
specifically at the "public" involvement, the general public will be

relieved of cost bearing responsibilities.

Implications of Public Provision on

Demand Considerations

The exact priority of water-based outdoor recreation in a list of
alternative goods subject to public provision is still not perfectly
delineated. Even the National Water Commission did not attempt to fit
water programs into an overall priority list (43, p. 9). However,
public institutions seem Tikely to continue as the major supplier of
water-based outdoor recreation, but beneficiaries will be expected to
pay a more substantial part of the costs. The question arises, however,
as to what implications public provision might have on demand considera-

tions of water-based outdoor recreation. Are there characteristics



TABLE III

POSSIBLE MODE OF EVOLUTION OF WATER RESOURCE PROJECTS
UNDER THE EMERGING PHILOSOPHY

Publics Agéncies
) ~ Federal Nonconstruction

General Direct Construction Local State Federal

Public Beneficiaries Agencies Governments  Governments Agencies
Initiate X Y X X X
Plan Formulation Y X Y X‘ X X
Evaluate Alternatives Y X Y X X X
Select Alternatives X Y X X X
Implement Plans X
Bear Costs X X X
Receive Benefits X X X

Symbols: Major Role -- X; Minor Role -- Y.

Source: (6, p. 29)

6¢
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inherent in public provision that affect demand for water-based outdoor
recreation? Will a traditional approach to individual demand curves be
limited or rendered useless by the nature of public provision?

One of the major challenges of theory is related to the character-
istic of joint supply. As noted before, the exclusion principle is not
applicable to goods characterized by joint supply. The result, as
theory points out, is nonrevelation of preferences. If consumers do
not reveal their preferences too few resources will be forthcoming to
satisfy true preferences. Demand will be understated. However, the
very fact that user charges are applied suggests a belief that consumers
will reveal their preferences for water-based outdoor recreation. And
furthermore, as has been suggested in numerous empirical investigations,
consumers of water-based outdoor recreation will reveal their prefer-

ences through another device. As described in one study, "... despite
the absence of market-determined prices, the individual does pay a
price that reflects his marginal valuation through his travel cost to
reach the site (11, p. 1109). From this notion evolved the much used
travel cost as a price proxy in empirical investigations of demand for
outdoor recreation.

The other implication of nonexclusion is the notion that the same
quantity of a public good is available to all. This implies that an
individual is unable to adjust quantity taken to price. This notion
was considered before, and it was concluded that one person's use of
facilities did reduce another person's use. The same quantity does not
remain available for all. Furthermore a person can adjust quantity

taken by simply deciding not to visit a recreation facility on a given

day. This reasoning suggests the existence of a quantity variable,
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that is, a measurable unit of recreation. A common measure of this
quantity, as reported in Chapter I, is the visitor day.

The effect of externalities on demand estimates can result in
underestimation of demand. The empirical demand function will not
reflect the positive external benefits that may exist for the rest of
the community. However, the possibility of the presence of an unmeasur-
able item such as externalities should not deter further investigation
of empirical demand functions based on quantifiable variables. The '
reason for modeling in the first place is to simplify complicated rela-
tionships and explain them with a few "important" variables. Exact
specification of a model is not necessary to reap significant and usable
results.

As the emerging philosophy, with its greater emphasis on a benefits
received basis of providing water-based outdoor recreation, becomes more
of a reality, the "free" provision of water-based outdoor recreation
will be reduced. The actual interaction of participants will more
closely approach private market organization. The benefits received
aspects of the emerging philosophy is indicative of a voluntary exchange
approach to demand for water-based outdoor recreation.

There are two important conclusions to reap from this summary view
of the emerging philosophy. First, on the demand side, water-based out-
door recreation can be treated as a private good with all the accompany-
ing characteristics. Second, provision of water-based outdoor recreation
will most Tikely continue to be made by public institutions but with
greater involvement by state and local governments (58, p. 1).

The discussion to this point must be tempered by the recognition

that the present study will deal specifically with water-based outdoor
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recreation. The assertions and implications of the discussion reviewed
herein do not all apply directly to water-based outdoor recreation.
Some are more pointedly related to public goods in general or outdoor
recreation (all types) in general. With the information of the present
chapter as a background, Timited though it is, the next chapter will

discuss procedures used in the study.



CHAPTER III
PROCEDURE

The purpose of this chapter is to outline the procedures used in
analyzing the empirical data. This includes a discussion of the pro-
cedures of data collection; procedures for data analysis; and discussion
of a theoretical and an empirical model of water-based outdoor recrea-

tion demand.
Data Collection

The basic data gathering instrument for this study was a question-
naire which was personally administered by seven student-interviewers.
This questionnaire is displayed in Appendix A.

The sample, although including only persons who were at least camp-
ing one night or longer is also representative of many other recreation
activities. The Corps of Engineers report visitation statistics for
several activities, including camping, picnicking, boating, fishing,
sightseeing water-skiing and swimming. In fact, these visitations,
reported by activity, were the basis for a random stratified sample.
Every public use area at each of the lakes was a potential interview
site. The physical restraints which had to be taken into consideration
were, time remaining in the 1974 recreation season (about two months)
and the availability and costs of manpower with which to conduct the

surveys. Given the availability of Corps of Engineers data on visitor

33
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days by activity, it was decided to sample by activity group. The
visitation data for each activity group was weighted by the expected
dollar expenditure per visitor day for each group. These expenditure
weights and visitor days for July and August of 1973 (i.e., the two
months when interviews were administered in 1974) as reported by the
Corps of Engineers are presented in Table IV.

The day use activities such as picnicking, sightseeing and swim-
ming have low expenditure weights resulting in relatively fewer recrea-
tionists in the sample from those activities. This sampling procedure
insures that the recreation groups analyzed in the study represent a
cross-section of the different water-based outdoor recreation activities.
The actual sample was provided by statisticians in Oklahoma State
University's Department of Statistics. The interview teams then went to
each of the designated public use areas and administered the appropriate
number of questionnaires as specified by the sample procedure.

Upon completion of the questionnaire, each question was coded for
adaptation to computer techniques and procedures. This procedure
included various consistency tests of the punched cards in an effort to
purge the data of keypunch or coding errors.

The final sample includes a total of 550 recreation groups who were
interviewed on-site during the summer of 1974. Each of the study's
objectives are analyzed for two user groups and appropriate comparisons
are made. The first group includes all recreationists using public use
areas in which no camping fees are charged. These recreationists are
labeled non-fee area users. The second group includes recreationists
using public use areas which require payment of camping fees. This

group is designated, fee area users. This dual classification of users



TABLE IV

JULY AND AUGUST VISITOR DAYS (1973) AND
EXPENDITURE WEIGHTS, BY LAKE

Camping Picnic Boating Fishing Sightseeing Skiing Swimming
Fort Gibson 325,800 162,900 108,600 868,800 118,100 54,300 54,300
Eufaula 60,100 107,000 152,000 - 313,600 654,700 42,300 117,800
Tenkiller 630,600 493,000 176,600 680,600 706,800 67,600 67,700
Expenditure Weights $7.50 $1.50 $5.00 $5.60 $1.50 $5.00 $1.50

ge
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is referred to as the empirical dichotomy. Over all lakes 277 of the
groups, or 50 percent, were from fee areas. There were 255 (47%) from
Tenkiller Lake, 178 (32%) from Fort Gibson Lake, and 117 (21%) from
Eufaula Lake. At Tenkiller Lake 56 percent of respondents were in the
non-fee areas and 44 percent were in fee areas. At Fort Gibson 50
percent of the users were in non-fee areas and 50 percent in fee areas.
Finally, 33 percent of the Eufaula sample were from non-fee areas and

67 percent from fee areas.
Procedures for Analysis of the Data

The primary data collected for this study can be included in one
of four major classifications: (1) recreationists' socio-economic
data; (2) recreationists' site preferences and opinions; (3) recreation-
ists' expenditure data; and (4) recreationists' visitation data.

The first two categories require little additional refining before
the data can be analyzed. Some characteristics or variables did require
grouping before analysis could take place. Age of the respondent, for
example, is classified into six age categories before analysis proceeds.
Basically, however, the first two categories of data are analyzed by
comparing and contrasting the frequency and/or percentage distributions
of the relevant variables.

Category (3), recreationists' expenditure data, are collected on a
trip basis. Thus, if the trip is for three days the recreationists food
(or lodging or travel, etc.) expenditures for the three day trip are
collected. The total expenditures for the trip are then divided by the
number of days spent on the trip. This yields an expenditure per day

for the recreation group. Then, expenditure per day is divided by the
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number of persons in the group to yield expenditures per visitor day
for each of the expenditure categories. These expenditures per visitor
day for each of five expenditure categories are then compared and ana-
lyzed by user classification.

The fourth category of data relates to recreation groups'
attendance patterns. Each group is asked to estimaie how many times
they visit the lake in each of the 12 months of the year. Also they are
asked to estimate the average number of days they stay on each visit.
These two variables are multiplied together and their product is multi-
plied times the number of persons in the group to yield an estimate of
visitor days per month for each of the recreation groups. The resulting
visitor day variable is crucial to the demand analysis of the study and

will be discussed further below.
Procedure for Estimation of Demand Curves

There are two basic approaches in estimating the demand for outdoor
recreation. One can be identified as the concentric travel zone
approach. The concentric travel zone approach is most closely associated
with the work of Marion Clawson (13 and 14). The individual approach is
developed from standard microeconomic theory. The individual approach
is beginning to surface more frequently in recent studies (8, 24, 34,

60).

The Concentric Travel Zone Approach

The most widely used approach for estimating demand for outdoor
recreation is the concentric travel zone approach. This approach

involves stratifying recreationists by concentric distance zones and
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assuming that the cost of travel from any given zone to the recreation
site in question is approximately equal for all recreationists in the
zone (45, p. 88). The average number of visits from each zone are then
regressed against average travel costs from each zone to yield a demand
re]atfonship (5, p. 986).

Other variables which affect demand can enter the demand relation-
ship as an average value for each particular zone. For example, average
age of each zone, or average income of each zone could enter the demand
equation as explanatory variables.

This model can.be expressed in its simplest form as Dj = f(Pj). Dj
is the demand for visits from persons in zone j, measured as average
number of trips from zone j; Pj is price of visits for persons from
zone j, measured as average travel cost of all persons in zone j to
reach the recreation site. The aggregative nature of this model is
quickly recognized. Only the "composite" measure of D and P are used
for each travel zone, representing all recreationists in the zone. If
ten zones were considered there would be only ten price quantity
observations even though each zone would have several observations with-
in its boundary.

Having estimated a demand curve using this technique, conclusions
can then be drawn with respect to what effect an increase in user's fees
will have on recreation visitations. Implicit in the analysis is the
assumption that recreationists' response to a fee would be exactly the
same as an equal increment to the cost of travel (45, p. 89). Secondly,
all recreationists in a given zone are assumed to be homogeneous enough
to be represented by a single measure of any particular variable.

In one of Clawson's original studies on National Parks he concludes,
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"Revenue from entrance fees continues to mount as the fee is increased.
This is because the incfeased fee is, generally speaking, such a small
percentage of the total cost of visiting the parks" (13, p. 26). He
makes this conclusion on the basis of a total revenue test. He does not
report the coefficient of elasticity for his estimated demand curves.
The major advantage of models of this type is their simplicity.
Differences due to availability of alternatives, quality of site, or
other such factors are assumed away. Also, it is a feature of aggrega-
tive models of this type to achieve high levels of explanation (i.e.,

high R?) of the dependent variable (60, p. 280).

The Individual Approach

The individual observation approach is closely related to tradi-
tional consumer behavior theory. Like the travel zone approach, travel
costs are used as a proxy for price. However, there is a price and a
quantity for each observation. They are not aggregated and avefaged
over distance zones.

The increased use of this method is due mostly to a rejection of
the homogeniety assumption required of the travel zone approach. Part
of this rejection of the homogeniety assumption is intuitive, as the
assumption entails a loss of information. Why would you expect
recreationists from the same zone to possess identical characteristics?

Vickerman suggests, . a model in which greater forecasting confidence
can be placed, one with greater statistical significance of individual
regression coefficients requires a household or individual based
approach" (60, p. 280).

A second reason for rejection is statistical in nature. Brown and
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Nawas report that efficiency of the estimated parameters can be improved
by using less aggregated data (8, p. 246). They found that "... almost
12 times as large a sample would be needed to obtain the same precision
from averaged observations as from the use of individual observations"
(8, p. 248). This result referred to the precision of the price proxy
and was confirmed for two empirical applications. The magnitude
involved in this conclusion would probably vary between models, but the
‘evidence suggests that improved estimates can be expected from less
aggregated data.

Brown and Nawas found their R2 to be less under the individual
observation approach, (.604 versus .321) but felt more concern should
be placed on the reliability of .the estimated structural parameters
(8, p. 248).

Gibbs and Conner estimated a demand relationship, using the indi-
vidual observation approach, for an average visit to the Kissimmee
River Basin recreation area in Florida (26, p. 242). They were con-
cerned with the economic impact of both commuting recreationists and
water-front property owners on the local economy. One of their

objectives was to estimate . a demand curve showing willingness of
users of the area to pay measurable sums for specified amounts of
recreation ..." Travel costs, on-site costs, and income were all signi-
ficant in explaining recreation days per visit (the dependent variable).
The coefficient of elasticity for their demand curve was equal to .05.
It is extremely inelastic. Their coefficient of determination (Rz) was
equal to .351. It should be noted that they were not interested in

relationships at the behavioral level. Their main concern was to

estimate the dollar value of recreation and its impact on the Tlocal
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economy. Nevertheless, their variables may be helpful in analyzing
demand for water-based outdoor recreation at a behavioral level.

In a 1975 publication Kenneth Gibbs repeats the results of a 1973
study on Florida's State Park system. The 36 State Parks in Florida
were studied. Gibbs reports, "For a 10 percent change in on-site costs,
including fees, an estimated 4 percent reduction in visitor days would
ensue" (25, p. 21). The inelasticity of Gibbs' demand curve leads to
the further conclusion that regardiess of the decrease in visitor days,
revenue would increase if a $1.00 increase in fees was implemented
(25, p. 2).

In each of the previously discussed studies, the application of a
model of outdoor recreation demand to a particular recreation area
resulted in a consistent finding with respect to elasticity. Elasticity
coefficients for the different models did tend to differ slightly in
terms of numerical magnitude, but all were in the range of inelastic
demand. These studies suggest that an increase in fees will result in
an increase in total revenue from outdoor recreation facilities.

The decision to engage in water-based outdoor recreation and
therefore to use facilities associated with flat-water recreation is
very much an outcome of individual or household decision making.

Since "(A) behaviorally significant and meaningful model requires a
behavioral unit of observation" (60, p. 280), the individual observation
approach was selected for use in this study. The theory developed in
this chapter evolves from traditional theory of consumer behavior. This
theory is modified by research findings and techniques from the areas of
outdoor recreation in general and water-based outdoor recreation in

particular. Indeed, this is one of the major contributions a theoretical
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model can make to an empirical investigation. The process of structur-
ing and specifying the model will help identify and bring together
previous analysis. The theoretical model will form the basis for
empirical estimation and hypothesis testing (12, p. 53). A model, based
on individual observations (i.e., a recreation group) will now be

developed.
The Theoretical Model

Recreation Group Demand Curves

The theoretical derivation of an individual's (or some other
behavioral units) demand curve for water-based outdoor recreation
parallels that for any other good. As Samuelson points out, "... the
fundamental unit on the demand side is clearly the 'family,' and this
consists of a single individual in but a fraction of the total cases"
(49, p. 9). In the present study, this "fundamental unit" on the
demand side is the recreation group. If our theoretical derivation is
to validly parallel the theory of conventional consumer behavior,
Samuelson suggests a necessary assumption.

. if within the family there can be assumed to take place

an optimal reallocation of income so as to keep each member's

dollar expenditure of equal ethical worth, then there can be

derived for the whole family a set of well-behaved indifference
contours relating the totals of what it consumes: the family

can be said to act as if it maximizes such a group preference

function (49, p. 21).

So, in the present case, assuming that an optimal reallocation of income
takes place within each recreation group, the group can be said to act

as if it is maximizing a group preference function. Assuming that there

is a quantifiable activity, water-based outdoor recreation, which gives
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utility to the recreation groups, that activity can be expressed in a
conventional utility function.] Assuming also that there are three
lakes at which the group can engage in water-based outdoor recreation,
the utility function can be written:

where j = 1,..., n; n = number of other goods.
The R's are visitor days of water-based outdoor recreation at each of
the three lakes, X] to Xn are other utility producing goods or activi-
ties available to the groups. If this utility function is maximized
subject to a budget constraint a demand curve for water-based outdoor

recreation can be obtained. The budget constraint is:

Y = P]R] + P2R2 + P3R3 + PX]X] + ...t Pann (2)
where

Y = Income

P. =

1 Price of recreation at Lake_].

-
n

2 Price of recreation at Lake 2.
P3 < Price of recreation at Lake 3.

P P_._ = Prices of additional goods or activities.

X1youts XN

The basic premise of the theory of consumer behavior is the postu-
late of rationality. It is assumed that the consumer will choose
between alternative goods or activities in a manner which will yield
him as much satisfaction as possible. This implies, of course, that he

has complete knowledge of the alternatives available to him and is

]This theory is developed primarily from James M. Henderson and
Richard E. Quandt, Microeconomic Theory (New York, 1971), Chapter 2.
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capable of evaluating them. Henderson and Quandt summarize the
postulate in three statements. They write,
The postulate of rationality is equivalent to the following
statements: (1) for all possible pairs of alternatives A and
B, the consumer knows whether he prefers A to B, or B to A,
or whether he is indifferent between them; (2) only one of
the three possibilities is true for any pair of alternatives;

(3) if the consumer prefers A to B and B to C, he will prefer
A to C (31, p. 8).

The postulate implies only that the consumer be able to rank activ-
ities in order of preference. It is not necessary to assign a cardinal

measure to the utility derived from any particular good or activity.

Given these premises, the maximization procedure continues by intro-
‘ducing an augmented objective function. This is the familiar Lagrangean

‘maximization technique, which in this case yields:

* = - - - -
U U(R], R2, R3, Xj) + (Y P1R] P2R2 P3R3 PXij) (3)
where j =1,...,n
LA = a Lagrangean multiplier

The maximizing procedure requires the first order conditions to vanish.
Therefore, partially differentiating (3) with respect to each of the

unknown variables yields n + 4 equations.

L T B (4)
su* _ sU
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SRZ 6R2 2 (5)
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Since we have n + 4 equations and n + 4 unknowns, simultaneous solution
of equations (4) through (8) will yield a unique solution. The rela-
tionship of interest for the present study will state R] as a function
of own price, prices of water-based outdoor recreation at alternative
lakes, income, and prices of other goods and activities. Thus, the
demand curve for water-based outdoor recreation at a lake will take the
general from:

R.| = D(P], P2, P3, Y, ij) J=1,...5n (9)

It is possible that a recreationist would decide that the price
of recreation at a given lake is too high. If he does, he would elect
to engage in zero units of recreation at that lake. This result is
described in a utility maximizatfbn framework as a corner solution.
The price of water-based outdoor recreation is normally measured by some
variation on travel cost. Hence, price is closely correlated with
distance traveled to reach a lake. Studies have shown that after a
distance ranging from 100 to 250 miles is reached, visitations fall to
near zero (60, p. 285). At a price corresponding to that critical
distance where visitations fall to zero, consumer behavior is character-
ized by an indifference curve which originates at the intersection of a
budget 1ine with the corresponding quantity axis.

Assuming only two Takes, a corner solution is presented in Figure
2. Quantity of recreation at lake 1 is measured on the vertical axis
(R]), quantity of recreation at lake 2 is on the horizontal axis (R2)°
The respective quantities of R] and R2 are determined where the indi-
vidual's indifference curve is co-terminal with the budget line.
Assuming the indifference curve and budget 1ine of Figure 2, the indi-

vidual will take zero units of R, and R units of R].
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The critical price where visitations fall to zero will probably
differ between lakes due to different factors of attractability and
different user populations. The notion of a corner solution is a
theoretical explanation of a common empirical finding in outdecor
recreation research relating to this critical price.

Assuming the prices of other goods or activities are constant,
Px]""’ PXn can be dropped from the model. The assumption implies
that all consumers face the same constant prices for all other goods
and activities. Based on this assumption equation (9) reduces to the
general form:

R

=D(P],P P., Y) (10)

1 2> '3

Equation (10) is a behavioral equation written only in notational
form.‘ It indicates the quantity of water-based outdoor recreation a
recreation group will take based on a decision to reach an objective
(i.e. to maximize a utility function subject to the constraint of the
problem). The functional form of the model has two additional important
implications. First, the quantity variable (R]) is influenced by other
variables not specified in the model. In a regression model these
other variables are captured in the error term. Secondly, the function-
al model does not indicate the exact mathematical form of the model.
This theory is a great simplification of reality, but as Walters
explains, "This is, after all, the purpose of theory--to distill from
a complicated reality those important elements that explain a large
part of the observed phenomena" (61, p. 14). In the present study the

specification of the mathematical form of the model is handled as a

working hypothesis.
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The General Model

The selection of an appropriate equation to estimate average
individual demand curves involved many structural forms. Regression
analysis was used to determine which form best fit the sample data.
The process resulted in the choice of the following model.
b0y |
o Py Ve i=4,5,6 (11)
This model contains all of the theoretically determined variables
discussed above. The dependent variable R is a measure of visitor days
1 is
travel costs plus fees per visitor day to the lake of interest; P2 is

for the four month period June, July, August, and September; P

the travel cost (i.e. price) to an alternative lake; P, is the travel

3
cost (i.e. price) to a second alternative lake; D4, D5, and D6 are
dummy variables for income.

The addition of other independent variables such as age and educa-
tion did not substantially improve the explanatory power of the model
and are therefore not included. However, the distributions of these
types of variables are discussed in Chapter IV. The equation is esti-
mated for both groups of recreationists as established by the empirical
dichotomy.

Equation (11) is converted to natural Togarithms for the regression
analysis. This procedure allows use of linear regression techniques on
nonlinear data. The results of such a model are curvilinear demand
curves.

The coefficients b], b2, and b3 are interpreted as the partial
derivatives of R with respect to each of the corresponding independent

variables. Since the model is in logs these coefficients are elasticities.



/-

49

Constant Elasticity

Exponential models of the form used in this analysis have a con-
stant elasticity of demand equal to the value of the exponent (35, p.
51). Figure 3 indicates three possible positions of a demand curve
with constant elasticities as implied by the multiplicative model. If
b] = 1 the curve is a rectangular hyperbola. If b] > 1 the curve is
relatively elastic. If 0 < b] < 1 the demand curve is relatively

inelastic.

Multicollinearity

Estimating equation (11) for each of the data sets revealed a high
positive correlation between P2 and P3.
When one explanatory variable takes values that are highly

dependent on another explanatory variable the data do not enable the

xana1yst to distinguish the effects of these variab]és (P, and P, in

~ 2 3
this case) on the dependent variable (R) (53, p. 153). The participation

decision involves consideration of both alternative prices (in reality,
all alternative prices) therefore each should serve to explain movements

and b

in R; but, with multicollinearity present, the coefficients b2 3

must be interpreted with caution.
The Empirical Model

Thus far, theory has suggested three major variables which affect
demand for water-based outdoor recreation. These are, own price,
prices of water-based outdoor recreation at alternative lakes, and
income. A fourth variable, prices of other goods and utility producing

activities was dropped from the model on the assumption that they were
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| Figure 3. Relative Position of Three Different Demand Curves
with Constant Elasticity of Demand
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constant. This variable would include competing types of leisure time
activities. Football games or television in the fall, for example,
could reduce boating in September and October while it is still warm.
To this Tist many other variables which affect demand for water-based
outdoor recreation can be added. Vickerman for example, found age and
household size important (60, p. 283). Rankin and Sinden cite propor-
tion of adults per family, average age of children, and age of household
head as important determinants of demand (46, p. 425). In addition toA
income and age, Badger and McNeely suggest that education Tevel might
also have a role to play in recreation participation (4, p. 42).

Walters responds to this issue of other variables in terms of a
regression model.

Clearly, we cannot consider all these effects--it would

be much too complicated and time consuming obtaining the data

and doing the analysis. Theory, combined with a large slice

of intuition, must help us choose which variables to include

and which to reject (or lump together in the disturbance

term) (61, p. 217).

The discussion now turns to empirical definitions of the theoreti-

cally determined variables.

Empirical Definitions of the Variables

Each of the variables included in equation (11) will be empirically
measured by a "proxy" variable. Even though theory specified the
variables to include in the regression model, a universally accepted
measure of "quantity of water-based outdoor recreation" does not exist.
Likewise, the price variables suffer the same problem. The income
variable is normally an economically measurable unit, but the nature of

its collection in this study leaves it closely associated with proxy
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type variables (19, p. 169). Rao and Miller discuss the use of proxy
variables. They state,

To avoid the bias which inevitably occurs when a variable
is left out, the researcher can sometimes find a variable
considered to be a "close substitute" for the missing one ..

The variable used as a substitute for the theoretically
specified variable is called a proxy variable. Its use is
quite extensive 1n empirical research, mainly because of the
unavailability of data on some of the theoretically specified
variables (47, p. 82).

Although the use of proxy variables is widespread and reduces
specification error it does introduce another problem. This malady,
perhaps the most intractable of econometric problems, is labeled "errors
in the variables." The problem arises because proxy variables are not
exact measures of the theoretically determined variablies. In short,
there are errors of measurement. Therefore the interpretation of a
model containing proxy variables is conditional on the closeness to

which the proxy measures the '"real" variable.

The Quantity of Water-Based Outdoor Recreation (R)

Measuring a unit of water-based outdoor recreation is an intangible
concept which must be approached in terms of some quantifiable charact-
eristics. Since the present study is distinguishing between non-fee
and fee area users, the period of investigation is June, July, August,
and September of 1974. Camping fees were charged at the three lakes
considered in this study only during this. four month period. Hence,
the dichotomy of users is meaningless for the remaining months of the
year. The quantity variable, R, is a measure of total visitor days for
the recreation group during the four month period. R is described by

the identity,
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R = % (V. " L. *S.) (12)

V measures the number of visits per month, L measures the average
length of the visits, and S measures the size of the recreation group.
Thus, R is a measure of total visitor days per group over the four
month period. These visitor days, as indicated before, are representa-
tive of several different recreational activities. The:relationship
(12) is an identity, it does not explain. It simply summarizes the
necessary mathematical computations which yield an observable measure
of quantity. The computation is made for each recreation group,
resulting in a series of quantity observations to be used as the

dependent variable in the regression analysis.

The Price of Water-Based Outdoor Recreation (P}l

The variable P] is meant to reflect the price that a recreation
group pays for a corresponding quantity of water-based outdoor recrea-
tion. An often used and generally accepted measure of price is some
variation on travel costs (see for example 60, p. 278 and 38, p. 388).
For the present study the price proxy has three component parts. Price
is the summation of the travel costs to and from the lake (TC),
electric utility charges (EC), and camping fees (CF). Each of these
three measures are on a visitor day basis thus reflecting price per
visitor day (the quantity measure). The mathematical computation of
price is therefore, |

P] g (TC + EC + CF)/VD (13)

Where VD is the number of visitor days accounted for by the group during

the trip when they were interviewed. TC is always greater than zero,



54

but EC and CF can take the value zero; EC because use of electricity is
optional and some recreationists will choose to do without electricity;
CF can be zero because all public use areas do not have fees associated
with camping. This computation, when made for each group, yields a
series of prices representing the first independent variable in the

regression model.

The Price of Water-Based Outdoor Recreation at

Alternative Lakes (PZ, P3l

P2 and P3 are meant to measure the price of water-based outdoor
recreation at alternative lakes. Due to a lack of corresponding trip
data to each alternative lake for each recreationist, P, and P, are not
computationally identical to the price proxy for P]. However, informa-
tion available from constructing P1 is used along with other information

to construct P2 and P3; First, travel distance to and from each

rec;eation group's home to each of two alternative lakes are computed.
Call this distance Di’ where i goes from 2 to 3 indicating two alterna-
tive lakes. Then, based on each individual groups' travel costs per
mile to the lake where interviewed, call it t, the two distance
variables (Di) are expanded to reflect travel expenditures to alterna-
tive lakes. This approach should reflect variation in costs due to
different kinds of vehicles used, number of vehicles used, whether or
not they are pulling a boat, and other related variations in travel
cost. This measure should be superior to the often suggested measure
which considers only mileage to and from the alternative lakes (see
for example 5, p. 992). Mathematically,

P, =D, -t i=2,3 (14)
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Once again the computation is made for each group, yielding the alterna-
tive price series, P2 and P3. }
If a recreation group is interviewed at Lake Tenkiller, the alter-
native lakes are Eufaula (P2) and Fort Gibson (P3), Therefore the
prices of alternative water-based outdoor recreation (i.e. P2 and P3)
refers to these two lakes. Similarly, if a group is interviewed at
Eufaula the alternative lakes are Fort Gibson (P2) and Tenkiller (P3).
Finally, if interviewed at Fort Gibson the alternative lakes are Eufaula

(P2) and Tenkiller (P3)°

Household Income (D,, D., and D5l

The income variable is a measure of total household income. The
collection procedure required respondents to indicate in which of nine
income classes their total household income was included (see question-
naire in Appendix A). Hence, an aggregation of the income variable will
reduce the amount of variation which would be revealed by the "actual"
household income. Since the data collection procedure resulted in a
"dummy" type variable (i.e. a dummy variable with an arbitrary scale),
it was decided to simply reduce the nine income classes to four by using
zero-one dummies. These four classes are, less than $9,000; $9,000 to
$11,999; $12,000 to $14,999; and $15,000 and over. The dummy variable
implies that the difference in mean visitor days is assumed to be
attributable to differentials in income. Let D4 = 1 when the observa-
tion belongs to the less than $9,000 class, zero otherwise; D5 = 1 when
the observation belongs to the $9,000 to $11,999 class, zero otherwise,
Dg = 1 when the observation belongs to the $12,000 to $14,999 class,

zero otherwise; the excluded category is $15,000 and over. The
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coefficients of the dummy variables indicate the partial influence of
each income class relative to the excluded category for given values of

all the other variables.
The Empirical Dichotomy

As was stated in Chapter I, provision of water-based outdoor
recreation in Oklahoma is classified into two groups: non-fee and fee.
The designation of a public use area as either a fee area or a non-fee
area suggests a natural dichotomy of "users". This dichotomy of
respondents into fee area and non-fee area recreationists is used to
compare and analyze the characteristics of the two groups and to
establish similarities or differences between them. The effect of this
empirical dichotomy on the multiple regression model is to require
estimation of the model across two data sets. Following estimation,
the two resulting demand curves are statistically tested for equality
of coefficients. If the coefficients are the same for each data set
this implies no difference between demand for fee area users and non-fee
area users. If the coefficients are significantly different it implies
that each group is characterized by different demand curves.

The dichotomy is handled in the regression model by the technique
of dummy variables. Assuming, for simplicity of explanation, that
prices of water-based outdoor recreation at alternative lakes are
invarianf, and assuming a loglinear relationship, equation (10) can be

rewritten as:

R = bp. PTyP2E

P Y

(15)

Taking logs, and considering the empirical dichotomy there are two
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equations, one representing a non-fee area (15a) and one representing a

fee area (15b).

nR = 1nbo + b11nP] + b21nY + E (15a)
TnR = Tnb -~ + b{]nPi +bsInY” + E (15b)

However, by introducing a dummy variable the situation may be repre-

sented with only one equation. The dummy variable will be represented
by the letter.D. Let D = 0 when an observation is from a non-fee area
and let D = 1 when an observation is from a fee area. Now, given the
information contained in the dummy variable, equations (15a) and (15b)

can be rewritten as one regression equation.

1nR = 1nb0 + aoD + b]]nP] + o (1nP] - D) + b2]nY (16)
+ oc2(1nY - D) + E
Now, when D = 0, equation (16) becomes:
InR = ]nb0 + bllnP] + b21nY + E (16a)

and, when D = 1, equation (16) becomes:

1nR = (1nb0 +ag) + (b, + u])lnP' + (b, + a

1 1 2 2)1nY + E (16b)

= bj.

where (]nb0 + ao) = 1nb6, (b +'a1) = bj, and (b, + a 5

1 2 2)
Equation (16a) and (16b) are equal to (15a) and (15b) respectively
(47, pp. 149-50).

A necessary restriction which comes about as a result of the
empirical dichotomy involves 1imiting the investigation to persons who
are at least staying overnight. This is necessary because the fees
which are charged are for camping only and therefore day users are not
subject to fees. Hence the dichotomy becomes meaningless for day use

activities. As far as the product "water-based outdoor recreation" is
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concerned we can now say that users are at least camping and are most
likely engaged in various combinations of other activities. The
dependent variable R reflects these different bundles of activities.

The implication of this restriction on the P] variable is seen in
the camping fee (CF) component. For one group, fee area users, CF will
always be greater than zero, for the other it always equals zero.
Electricity charges can still vary for either group depending on the
individual user's desire.

The discussion to this point assumes that a recreation group's
response to user fees is the same as their response to travel cost.
This is so because travel costs and user fees are added together to form
a single variable. Suppose, however, that the two components were
separated. Let X-l = travel costs and X2 = yser fees. R = visitor days

per recreation period. A simple model could be written as:

R = by + byXy + byXy. (17)
Adding and subtracting b,X, yields,
R = by + byX; + byX, + biXy = byX, (18)
which equals,
R=b, + b](x] +‘x2) + (b2 - b])xz, (19)

Now, assuming that thé fee faced by recreationists is constant, any
difference in b2 and b] is reflected in the constant term [i.e. bO +

(b2 - b])Xz]u So, if there is a.difference between fee area and non-fee
area user's response to fees versus travel costs ft would be reflected
in a different intercept. This can be handled in regression analysis by
an intercept dummy. In this case of a simple model the equation

becomes:
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R = bO + b1(X] + X2) + b7D7 (20)
Where D7 = 0 when the observation is from a non-fee area and D7 =
when the observation is from a fee area. If the coefficient of D7 is

significant it implies that the response to fees is not equal to the
response to travel costs (i.e. b2 # b]).

Even if the fee component is not constant its coefficient (b2)
would most likely be smaller than the coefficient of travel costs (b])o

Since both b2 and b] are expected to be negative,
(b2 - b]) = (-b2) - (-b]) = b] - b2 < b].

Therefore, if the response to fees is different than the response to
travel cost the assumption that they are the same tends to bias estimated
changes in visitor days. If b] # b2 visitor days would not be reduced
as much by an increase in price as estimated under the assumption that
they are equal. This implies that estimates of increased revenue from
fees, since they are based on estimated visitor days, will also be
biased downward.

In the foliowing chapter selected socio-economic characteristics
of users are described, types of facilities desired by users are

discussed, and expenditure patterns of users are analyzed.



CHAPTER 1V

ANALYSIS OF CONSUMPTION DATA AND ACTIVITIES
RELATED TO WATER-BASED OUTDOOR RECREATION

In this chapter respondents are classified into fee area and non-
fee area users and each group is analyzed with respect to different
characteristics, desires, and expenditure patterns. Also, respondents
are separated on the basis of lakes. Over all three lakes 277, or 45
percent of the recreation groups are from fee areas. Since all indi-
viduals did not answer all questions, totals for different tables at
any particular lake may not be equal. Only respondents are reflected
in the distributions. Due to rounding errors all totals may not sum to
100 percent.

The following sections summarize the responses of recreationists
to various questions of intérestu These selected variables are part of

the information obtained from the interviews with recreationists.
Recreationists' Data

Average Size of Group

The average size of the recreation group, for each Take by user
classification is presented in Table V. At Fort Gibson Lake the sample
represents an average size group of 3.5 persons. Broken down by non-fee
versus fee area users the average size of group is 3.3 and 3.7 persons

respectively.

60
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TABLE V

AVERAGE NUMBER OF PERSONS PER RECREATION GROUP
BY LAKE IN 1974

Lake , . ,Non-feevAreas Fee Areas Total
Fort Gibson 3.3 3.7 3.5
Eufaula 3.8 3.6 . 3.7
Tenkiller 4.0 4.6 4.3

Eufaula Lake is represented by a slightly larger average size of
group than Fort Gibson. Computed over all users the average size group
at Eufaula consisted of 3.7 persons. However, unlike Fort Gibson, non-
fee area users had a slightly larger group size compared to fee area
groups. The average size group of the Tenkiller Lake sampie is 4.3
persons per group. There is a small difference between non-fee and fee
area users. These averages must be tempered by the recognition that
day use is eliminated from the sample. If it were included the average

size of group would probably be smaller.

Length of Stay

Average length of stay at Fort Gibson Lake is 5.2 days; 6.3 days
for non-fee groups; and slightly more than 4 days for fee area users
(Table VI). The average length of stay at Eufaula was 5.0 days, with
slightly shorter trips characteristic of non-fee users. Tenkiller Lake
users averaged 6.6 days per trip, with slightly longer trips registered

by non-fee users.
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TABLE VI

AVERAGE LENGTH OF STAY BY LAKE
IN 1974 (DAYS)

Lake Non-fee Areas Fee Areas Total
Fort Gibson 6.3 ‘ 4.1 5.2
Eufaula 4.6 5.1 5.0
Tenkiller 6.7 6.5 6.6

A different view of length of stay is presented in Table VII.
Eufaula Lake and Tenkiller Lake have very similar overall distributions.
There are minor differences in the distributions for fee area and non-
fee area users, especially at Eufaula, but the differences are small.
Fort Gibson Lake had many more one night campers than either of the
other two lakes. This might be expected however from the fact that 52
percent of their visits came fkom the shortest distance zone (Table VIII).
Recreationists traveling only a shobt distance are probably not as
1ikely to feel the need for a 1on§ visit as those recreationists who

invest considerable travel time to reach the lake.

Travel Zones

The percentage distribution of recreationists with respect to miles
traveled to reach the recreation site is presented in Table VIII.
Immediately differences between non-fee and fee area users as well as

differences between lakes become apparent. Fort Gibson Lake for example
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PERCENTAGE DISTRIBUTION OF RECREATIONISTS BY
LENGTH OF STAY AT LAKE, IN 1974

Percent By
Length of Stay
One More Than
Lake Area Observations Night One Night
. Non-fee 89 24 76
Fort Gibson Fea 89 24 76
Total 178 24 76
Non-fee 39 18 82
Eufaula Fee 78 9 91
Total 117 12 88
Non-fee 145 15 85
Tenkiller Fee 110 10 90
Total 13 87

255
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TABLE VIII

PERCENTAGE DISTRIBUTION OF RECREATIONISTS BY
DISTANCE TRAVELED TO LAKE, IN 1974

Percent By Travel Zones
In Miles From Lake

Lake Area Observations 0-50 51-100 101-150 151-200 Over

200

Non-fee 89 38 29 12 10 11

Fort Gibson Fee 89 66 20 6 3 5
Total 178 52 25 9 7 7

Non-Fee 39 30 25 30 0 15

Eufaula Fee 78 19 19 49 9 4
Total 117 23 21 43 6 7

Non-fee 145 17 27 13 30 13

Tenkiller Fee 110 15 25 19 25 16

Total 255 16 26 16 28 14
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is characterized by having 66 percent of fee area users coming from 50
miles or less. Only 38 percent of non-fee area users came from 50 miles
or less. Overall 52 percent of the total Fort Gibson sample came from
the 50 miles or less range. Only 23 percent of the Eufaula Lake sample
and 16 percent of the Tenkiller Lake sample came from 50 miles or less.

Eufaula Lake is characterized by relatively more visitors from the
101-150 mile range. In fact, the sample shows 43 percent of Eufaula's
visits from this distance zone. Tenkiller's largest representation
(28%) comes from the 151-200 mile range whereas 26 percent are from the
51-100 mile range. In each case the occurrence of larger numbers of
visitors from a particular distance zone is associated with the presence
of a large urban area in the zone. Fort Gibson Lake for example shows
its largest visitation from the 0-50 mile range, which also includes the
city of Tulsa. At Lake Eufaula 43 percent of the visitations come from
the zone (101-150 miles) which includes Oklahoma City. An additional
21 percent come from the Tulsa area (51-100 miles). Hence, 64 percent
of Eufaula's recreation groups are accounted for by areas containing
the two largest Oklahoma cities. Although Tenkiller 1is characterized
by more evenly distributed visits over the travel zones, over half of
all visits are accounted for by Tulsa with 26 percent in the 51-100 mile
range and Oklahoma City with 28 percent in the 151-200 mile range. These
figures all point to the same conclusion, i.e. the presence of a large
urban area provides the population base from which a great deal of the
demand for water-based outdoor recreation will come.

Average miles traveled to reach the lake are presented in Table IX.
Tenkiller Lake is characterized by the longest average miles traveled

with 143 miles. Eufaula ranks second at 122 miles; Fort Gibson ranks
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last with an average of 109 miles. Since these are one way distances,
the average recreation groquat Tenkiller travels nearly 300 miles to
engage in the recreation experience. Non-fee area users are likely to
travel further to reach either Fort Gibson Lake or Eufaula Lake than
their fee area counterparts. At Tenkiller Lake the fee area users

travel further, on average, than the non-fee users.

TABLE IX

AVERAGE MILES TRAVELED BY RECREATIONISTS
TO REACH LAKE IN 1974

Lake Non-fee Areas Fee Areas Total

Fort Gibson 140 79 109
Eufaula 130 119 122
Tenkiller 134 155 143
Age

The age distribution of the person interviewed for six age cate-
gories which, with the exception of the first and the last, represent
ten year intervals are presented in Table X. The overall distribution
is very similar between lakes, but differences do occur when analyzed
at the fee and non-fee level. The relatively largest number of fee

area users occur in the two age categories encompassed in the 30 to 49



TABLE X

PERCENTAGE DISTRIBUTION OF RESPONDENTS BY AGE, IN 1974

Percent by Age Groups

19 and 60 and

Lake Area Observations Under 20-29 30-39 40-49 50-59 Over
Non-fee 89 0 15 25 25 11 25
Fort Gibson Fee 89 1 9 28 26 21 15
Total 178 0 12 26 25 16 20
Non-fee 39 3 15 10 23 26 23
Eufaula Fee 78 1 21 28 28 13 9
Total 117 2 19 22 27 17 14
Non-fee 145 1 17 27 28 17 11
Tenkiller Fee 110 2 5 30 40 15 8
Total 255 1 12 28 33 16 10

L9
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year range. This finding is consistent over all lakes. The trend then
reverses, with the exception of Fort Gibson, as relatively more persons
50 years o1d and older seem to prefer the non-fee areas. This statement
does not hold for Fort Gibson until 60 years of age is reached.

These data suggest that while age may not influence selection of
one lake over énother, age may be related to why a recreationist

selects a fee area over a non-fee area or vice versa.
Education

Analysis of the education level of the respondents indicates rela-
tively similar distributions of education level obtained. Tenkiller is
characterized by relatively more respondents (i.e. 40%) with more than
a high school education (Table XI). Twenty-nine percent of the Fort
Gibson and Eufaula samples reported education levels greater than high
school. There are no significant differences between fee area and non-
fee area users except for one category at Eufaula where 46 percent of
non-fee area users are in the less than high school classification com-
pared to only 17 percent of fee area users in the same class.
Considering all recreationists, about 75 percent or more have at least
a high school education, with 30 percent or more having at Teast some
college training. This can be compared with about 51 percent of all
Oklahomans with at least a high school education and approximately 25
percent of Oklahomans with some college education (56). These findings
suggest that persons with higher education were more 1likely to engage in

water-based outdoor recreation than those persons with less education.



TABLE XI

PERCENTAGE DISTRIBUTION OF RESPONDENTS BY
LEVEL OF EDUCATION, IN 1974

Percent by Level of Education

Less than High Some Bachelor Masters Technical

Lake Area Observations High School School College Degree or Ph.D. or Other
Non-fee 89 26 42 18 6 1 8
Fort Gibson Fee 89 24 49 17 1 4 4
Total 178 25 46 17 3 3 6
Non-fee 39 46 36 10 8 0 0
Eufaula Fee 78 17 49 15 9 1 8
Total 117 27 44 14 9 1 5
Non-fee 145 13 45 19 12 7 3
Tenkiller Fee 110 12 49 21 9 7 2
Total 255 13 47 20 11 7 2
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Income

Household income, as indicated before, is one of the theoretically
determined variables which are expected to influence demand for water-
based outdoor recreation. Approximately 72 percent, 77 percent, and 85
percent respectively for Fort Gibson, Eufaula, and Tenkiller recreation-
ists reported family incomes of $9,000 or more (Table XII). These
figures can be compared with approximately 41 percent for residents of
Oklahoma in general (56). The median income level for respondents at
Fort Gibson and Eufaula was in the $9,000 to $11,999 income class. For
Tenkiller the median income was one class higher in the $12,000 to
$14,999 range. These figures are considerably higher than the $7,725
median household income for residents of Oklahoma (56). It appears
that persons with higher household incomes are more likely to partici-
pate in water-based outdoor recreation than those with less income.

With respect to the non-fee versus fee area level of provision,
persons included in the $9,000 and over range display a slight tendency
to use fee areas relatively more than non-fee areas. At the low end of
the income distribution (i.e. $8,999 or less) there is not a single
case where fee area users are relatively more predominent than non-fee
users.‘ Persons included in the Tow end of the income distribution dis-
play a propensity to use non-fee areas in relatively Targer numbers |

than fee areas.

Type of Employment

The distribution of non-fee and fee area users with respect to
type of occupation is presented in Table XIII. The data reflects a

relatively similar distribution of occupations across all lakes. Fort



TOTAL HOUSEHOLD INCOME, IN 1974

TABLE XII
PERCENTAGE DISTRIBUTION OF RECREATIONISTS BY

Percent by Income Class

$3,000 $20,000

— and  $3,000- $5,000- $7,000- $ 9,000- $12,000- $15,000- and

Lake Area Observations Under 4,999 6,999 8,999 11,999 14,999 19,999 Over
Non-fee 89 3 4 12 13 19 18 19 10
Fort Gibson Fee 89 2 3 6 10 26 28 16 9
Total 178 3 4 9 12 22 23 17 10
Non-fee 39 10 18 10 8 26 15 8 5
Eufaula Fee 78 3 0 4 6 27 19 23 18
Total 117 5 6 6 7 27 18 18 14
Non-fee 145 3 1 6 8 17 25 21 19
Tenkiller Fee 110 2 1 3 5 25 25 24 19
Total 255 2 1 4 7 20 25 22 18

LL



TABLE XIII

PERCENTAGE DISTRIBUTION OF RECREATIONISTS BY
TYPE OF EMPLOYMENT, IN 1974

Percent by Type of Employment

Manager; Laborer;
Obser- Profes- Adminis-  Sales Crafts- QOpera- Service
Lake Area vations sional trator Clerical man tive Worker Retired Other*
Non-fee 89 11 11 8 13 19 2 24 10
Fort Gibson Fee : 89 8 16 7 11 24 9 16 10
Total 178 10 13 7 12 21 6 20 10
Non-fee 39 8 13 3 3 8 10 31 26
Eufaula Fee 78 10 24 8 12 26 5 6 8
Total 117 9 21 6 9 20 7 15 15
Non-fee 145 19 14 15 11 12 8 11 10
Tenkiller Fee 110 16 18 13 6 19 12 6 9
Total 255 18 16 14 9 15 9 9 9

*0ther includes farm workers, housewives, students, not employed, and non-responses where applicable.
Lake Fort Gibson had zero non-response. Lake Eufaula had 3 non-responses all from non-fee areas. Lake
Tenkiller had zero non-response.

A
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Gibson is characterized by relatively more retired persons (20%). Only
15 percent of the Eufaula sample and 9 percent of the Tenkiller sample
are retired.

Other categories, which are also related to the higher income
classes, which show high participation are professional and manager or
administrator. In each case one-fourth of respondents or more are
represented by these two categories. As another study concludes, “...
discretionary time and income are probably the critical factors" (62, p.

61).
Facility Preferences of Recreationists

As indicated in Chapter I, one of the objectives of this study is
to identify the types of facilities desired by recreationists. This
section deals specifically with that objective. First recreationists'
reasons for selecting a particular site are analyzed. Secondly the
types of facilities used by recreationists during the trip on which they
were interviewed are identified and analyzed. Third, improvements
suggested by recreationists are consfdered. Finally, those aspects
of the facilities which are considered to be problem areas by recrea-

tionists are analyzed.

Selection Criteria

The following question was asked of all respondents. "Why did you
select this site for your recreation visit?" The results of the question
are presented in Table XIV. Note that since many respondents listed
more than one reason the totals will sum to more than 100 percent.

Visual inspection of the data reveals very similar patterns of



TABLE XIV

PERCENTAGE OF DISTRIBUTION OF RECREATIONISTS' REASONS
FOR SELECTING A PARTICULAR LAKE, IN 19742

Reason
Close To Visited This Recommended Attractive Specified
Lake Area . Observations Home Area Before By a Friend Area Facilities® Other®
Non-fee 89 26 50 12 36 12 34
Fort Gibson Fee 89 29 56 16 29 18 30
Total 178 28 53 14 32 15 32
Non-fee 39 27 51 12 37 27 32
Eufaula Fee 78 12 42 -8 28 7 64
Total 117 17 45 9 31 13 53
Non-fee 145 14 49 26 47 44 30
Tenkiller Fee 110 18 54 24 43 60 34
Total 255 15 51 25 46 49 32

8Since many respondents listed more than one reason the percentages sum to more than 100 percent.

bSpecified facilities includes electric outlets, flush toilets, boat dock or marina, trailer dump

station, nearby attractions, and ranger patrolled area.

C0ther reasons include, clear water, shade, swim area, good fishing, and many other reasons given only

one time.

174
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response with respect to non-fee area versus fee area users. At Fort
Gibson 26 and 29 percent of non-fee and fee area users respectively,
chose Fort Gibson simply because it was close to home. This finding is
consistent with the earlier one which showed Fort Gibson to be charac-
terized by a large number of users in the shorter travel zones.

The next reason, I;v1's1'1:ed this area before" was given in nearly
half of the cases, across all lakes and by both non-fee and fee area
users. This suggests a high propensity of recreationists to make repeat
visitation to the various lakes. In fact, another question (not tabu-
lated in the present study) revealed that 90 percent at Fort Gibson, 84
percent at Eufaula and 81 percent at Tenkiller had visited the given
lake before.

The responses of Lake Tenkiller recreationists to the next two
reasons could also be anticipated. Considering the total sample at
each of the three lakes 25 percent of the respondents at Tenkiller
chose the lake because it was recommended by a friend. Only 14 percent
at Fort Gibson and only 9 percent at Eufaula acted on the recommendation
of a friend. Forty-six percent of respondents at Tenkiller chose the
site because it was an "attractive area." This compares to slightly
more than 30 percent at each of the other two lakes. The very nature
of Lake Tenkiller, a scenic, clear water, and beautiful lake, fosters
word of mouth advertising and recommendations by one recreationist to
another.

A final category of interest revea]é just how important various
facilities such as electric outlets, flush toilets, and boat docks, are
to the recreationists' decision to choose a particular site. Tenkiller

users are more concerned with having these facilities than users at the
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other two lakes (Table XIV). In fact, 49 percent, as compared to 15
percent at Fort Gibson and 13 percent at Eufaula, chose Tenkiller
because of some specified facilities. Most of that 49 percent is
accounted for by the desire for electric hookups and boat ramps (about
10% each). An additional 10 percent of the Tenkiller recreationists
revealed a preference for ranger patrolled areas. A1l these reasons
are closely related to the longer term recreation experience which is

characteristic of Lake Tenkiller.

Facilities Used

Types of facilities actually used by recreationists are presented
in Table XV. Thirteen different specifically identified recreation
related facilities were used to some degree by recreationists. Among
the most common used facilities were trash barrels, picnic tables,
drinking water, and campsites. Remembering that the sample is restricted
to those persons who are at least staying overnight, it is interesting
to note the propensity to use campsites. Somewhere between 5 and 21
percent of campers are not using established campsites depending on the
lake and whether or not the area being used is a fee area or a non-fee
area. At Fort Gibson Lake for example 21 pércent of t%e non-fee recrea-
tion groups are camping in same area other than the designated campsites.
This compares to 5 percent at Eufaula and 10 percent at Tenkiller. The
fee area counterparts in this same category are 16 percent at Fort
Gibson (still the largest), 9 percent at Eufaula, and 7 percent at
Tenkiller. The question of interest here is whether or not groups are
not using designated campsites because they were all occupied.

Unfortunately the available data does not answer this question.



TABLE XV

PERCENTAGE DISTRIBUTION OF TYPES OF FACILITIES
USED BY RECREATIONISTS, IN 19742

Facilities
Picnic Picnic Trash
Lake Area Observations Table Grill Shelter Barrel Toilet Shower Campsite
Non-fee 89 88 36 2 92 79 23 79
Fort Gibson Fee 89 95 48 8 96 71 34 84
Total 178 91 42 5 94 75 28 82
Non-fee 39 98 46 5 95 93 39 95
Eufaula Fee 78 89 57 0 94 93 66 91
Total 117 91 53 2 95 93 57 92
Non-fee 145 90 47 4 95 82 22 90
Tenkiller Fee 110 91 47 3 99 91 53 93
Total 255 90 47 4 96 86 32 91

4Since many respondents listed more than one reason the percentages sum to more than 100 percent.

LL



TABLE XV (Continued)

Facilities

Boat Nature Drinking Electric  Dump
Lake Area Observations Ramp Trail Water Hookups Station Playground  Other

Non-fee 89 35 2 80 34 8 5 3

Fort Gibson Fee 89 47 2 73 36 15 1 2
' Total 178 40 2 76 35 11 3 3
Non-fee 39 37 5 83 22 12 24 7

Eufaula Fee 78 66 3 77 2 9 2 5
Total 117 57 4 79 9 10 9 5

Non-fee 145 49 5 82 36 18 4 4

Tenkiller Fee 110 62 7 92 44 19 2 8
Total 255 . 53 6 85 39 18 3 5

8L
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One category where there is an apparent difference between fee and
non-fee users is boat ramp use. At Fort Gibson 47 percent of fee area
respondents used a boat ramp compared to only 35 percent of their non-
fee counterparts. The same figures for Eufaula are 66 and 37 percent

respectively and for Tenkiller they are 62 and 49 percent respectively.

Improvements

f

Each recreation group was asked what improvements they would like
to see made to the recreation site which they were using. The results
of the question are presented in Table XVI. At most, 20 percent of the
recreationists were satisfied with existing sites. This largest indi-
cation of satisfaction occurred at Fort Gibson where 20 and 19 percent
of non-fee and fee area users, respectively, offered no suggestions for
improvement. The corresponding figures for Eufaula are 15 and 9 per-
cent, or about 11 percent overall. For Lake Tenkiller 11 and 14 percent
respectively offered no suggestions.

One frequent suggestion related to installation of flush type
toilets. The desire for this improvement is undoubtedly related to the
odor and unsanitary conditions associated with the old pit type toilets.
The public use areas at Fort Gibson,and Tenkiller Lakes typically have
more of the old type structures and were therefore more likely to be
cited for this improvement. Most of the new facilities (and replacement
facilities) are of the flush type, and continued improvement in this
area is expected.

Another highly desired improvement was electric outlets. In fee
areas and non-fee areas alike, approximately one-third of recreationists

interviewed cited electric outlets (or more electric outlets) as a



TABLE XVI

PERCENTAGE. DISTRIBUTION OF RECREATIONISTS' SUGGESTIONS
FOR SITE IMPROVEMENTS, IN 19748

Improvements
More More More Improve More
Boat Camp Swimming Fish Access Flush
Lake Area Observations Ramps Sites Areas Management Roads Toilets
Non-fee - 89. 1 10 13 17 0 31
Fort Gibson Fee 89 . 6 6 15 14 1 24.
Total 178 4 8 14 16 27
Non-fee 39 5 5 17 17 0 20
Eufaula Fee 78 2 5 8 5 0 25
Total 117 3 5 11 9 0 23
Non-fee 145 8 16 15 12 4 40
Tenkiller Fee 110 10 15 10 11 1 25
Total 255 8 10 13 12 3 36

Since many respondents 1isted more than one reason the percentages sum toc more than 100 percent.
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TABLE XVI (Continued)

Improvements
Pull
Dump Through Electric

Lake Area Observations Showers Station Sites Qutlets Other None
Non-fee 89 34 2 30 38 20

Fort Gibson Fee 89 28 3 0 31 40 19
Total - 178 31 3 1 30 39 20

Non-fee 39 29 5 0 24 44 15

Eufaula Fee 78 20 1 0 52 48 9
Total 117 23 2 0 43 47 11

Non-fee 145 49 3 27 36 11

Tenkiller Fee 110 37 3 1 26 36 14
Total - 255 45 3 1 27 36 12

18
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desired improvement. This finding reflects the growing notion that
outdoor recreation is no Tonger a return to the wilderness experience.
It appears that people want to maintain some degree of attachment to the
so called "creature comforts." As one study revealed, "... the urbanite
leaving the city is trying to Teave only the discomforts of city life,

not necessarily the comforts" (30, p. 97).
Problems

Various problems which were cited by recreationists are presented
in Table XVIID' The distribution reflects recreationists' response to
which of these problems are the most important to them. Thirty-seven,
36, and 32 percent, respectively, at Fort Gibson, Eufaula, and Tenkiller
reported no problems at the lake. Of those specified categories remain-
ing, majority rule suggests that dirty toilets and noise problems due
to land vehicles are the problems of most concern to recreationists.

The toilet problem was discussed previously, but the noise problem
requires further inquiry. This problem appears to have some special
significance for the empirical dichotomy. At each lake fee area users
are significantly more concerned over the problem than the non-fee

area counterparts. This tendency, although in the same direction is

not as proncunced at Tenkiller. The reasons for the relatively greater
concern over the noise problem in the fee areas, without more informa-
tion, can only be conjecture. One reason may be that because people pay
fees they expect quieter areas. This is the type of problem that can
have important implications for site management decisions.

The next highest ranking problem identified by the recreationists

was insufficient security patrol. On average about 9 percent of all



TABLE XVII

PERCENTAGE DISTRIBUTION OF MOST IMPORTANT PROBLEM

CITED BY RECREATIONISTS, IN 1974

Problems
Trash Dirty Maintenance Noise
Lake Area Observations Littering - Collection Toilets of Grass Problems
Non-fee 89 6 3 11 2 10
Fort Gibson Fee 89 6 0 11 2 20
Total 178 6 2 11 2 15
Non-fee 39 15 0 3 3 5
Eufaula Fee 78 8 1 16 2 15
Total 117 10 1 12 2 12
Non-fee 145 7 2 14 5 11
Tenkiller Fee 110 3 0 9 2 13
Total 255 6 1 12 4 12
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TABLE XVII (Continued)

Problems
Safety Road Security
Lake Area Observatiocns Problems Dust Patrol Other None
Non-fee 89 9 3 6 12 40
Fort Gibson Fee 89 12 0 11 5 34
Total 178 10 2 8 9 37
Non-fee 39 0 10 21 13 31
Eufaula Fee 78 1 1 5 13 38
Totai 117 1 4 10 13 36
Non-fee 145 7 1 9 14 29
Tenkiller Fee 110 3 3 9 20 37
Total 255 6 2 9 16 32

78
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respondents indicated that lack of security patrols was a major problem.
Analyzing these problems at the individual lake level reveals
slightly different rankings than those so far indicated. This finding
in itself is indicative of the problem of "good" outdoor recreation
management. A "good" policy at one lake may not be as "good" at

another.
Expenditure Patterns

The expenditure patterns reported in this section are based on
"out of pocket" costs of the recreationists. Included in these costs
are lodging expenditures, food and beverage expenditures, transportation
expenditures (to and from the area), recreation related expenditures,
and other miscellaneous expenditures. Not included in the costs are
the values of recreational equipment. An appropriate estimate of this
value would require amortization over the 1life of the equipment and
allocation of the value only to that use of the equipment at a given
lake. This task is beyond the scope of the present study.

Expenditures are reported in Table XVIII in terms of expenditures
per visitor day. This means that each figure reported in the Table
represents the average expenditure of one person at a given lake for
one day. Total expenditures range from apprbximate]y $5.49 at Fort
Gibson non-fee areas to $7.32 at Eufaula fee areas. Lake Tenkiller is
the only lake where total average expenditures are greater for non-fee
area users than for fee area users. In each case food and beverages is
the largest "out of pocket" expenditure, ranging from $3.12 per person
per day at Fort Gibson fee areas to $4.42 at Tenkiller non-fee areas.

The next largest "out of pocket" cost is transportation. Transportation



TABLE XVIII

AVERAGE TRIP EXPENDITURE PER VISITOR
DAY, BY LAKE, IN 1974

Expenditure Category

Food and

Lake Area Lodging Beverages Transportation Recreation Other Total
Non-fee .32 3.61 1.07 .32 17 5.49

Fort Gibson Fee .50 3.12 1.51 .40 .10 5.63
Total .41 3.36 1.29 .36 a3 5.55

Non-fee .07 3.35 1.89 .40 .13 5.84

Eufaula Fee .65 4.13 1.53 .89 12 7.32
Total .46 3.88 1.64 .73 12 6.83

Non-fee .26 4.42 1.42 .60 .10 6.80

Tenkiller Fee .59 3.50 1.33 .60 .09 6.11
Total .40 4.03 1.38 .60 .10 6.51
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costs range from $1.07 to $1.89.

Average visitor days for Fort Gibson, Eufaula and Tenkiller are
summarized in Table XIX. These data can be used to estimate average
expenditures per trip. At Lake Eufaula for example, non-fee area users
average 19.02 visitor days per trip. Multiplying this by the average
expenditure of $5.84 per visitor day of non-fee area users yields a
total expenditure per visit for an average group of $111.07. The same
computation for the fee area users yields $131.02. Fee area users at
Eufaula spend on the average $19.95 more than their non-fee area counter-
parts. Similar computations for Tenkiller and Fort Gibson reveals that
non-fee area users outspend their fee area counterparts by approximately
$30.00 per trip at Fort Gibson while fee area users spend $4.33 per

trip more at Tenkiller.

TABLE XIX
AVERAGE VISITOR DAYS PER TRIP, BY LAKE, IN 1974

‘Average Visitor Days

Area Fort Gibson Eufaula Tenkiller
Non-fee 20.87 19.02 25.50
Fee 14.94 17.90 29.09

Total 17.89 18.26 27.06
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A slightly different view of recreationists' expenditure patterns
is given by considering what part of each dollar is allocated to each
of the previously mentioned expenditure categories. Figures 4 through
6 display typical dollar expenditures for each class of user for each
of the lakes.

Figure 4, for example, indicates that $.66 out of every non-fee
area user's dollar at Fort Gibson is spent on food and beverages. This
compares to $.55 cents for the fee area group. In fact, relatively
more of a given dollar spent by non-fee area users, across all lakes, is
spent on food and beverages than for the fee area counterparts (see
Figures 4, 5, and 6). On the other hand, the trend is reversed for
lodging expenditures (which includes payment of fees) as fee area users
always spend relatively more for lodging than the non-fee group.
Whether or not the fee area users economize on food to be able to enjoy
some given characteristic of a fee area cannot be concluded from the
data available, but the trend can be identified and its consistency
noted.

As previously concluded fransportation is the second largest "out
of pocket" cost to the recreationist. It ranges from about 20 to 30
cents out of each dollar spent, depending on lake and user classifica-
tion. These two largest expenditures account for 83.8, 80.8 and 83.1
cents, respectively, out of every dollar spent by recreationists at
Fort Gibson, Eufaula, and Tenkiller. The portion of each dollar remain-
ing (approximately 16 to 19 cents) is spent on recreation related
activities and other expenditures not included in the four specified

categories.
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Typical Dollar Expenditures, Lake Fort Gibson, In 1974
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Summary

This chapter has analyzed various data related to water-based out-
door recreation. Relatively greater numbers of visits were found to
originate in those travel zones containing a major city. The length of
stay for a recreation trip was found to be very similar across all
classifications. The largest percentage of fee area users occurs in the
30 to 49 years of age range, with younger and older persons preferring
the non-fee areas. Level of education did not seem to be significantly
different across lakes or users. With respect to income, there did
seem to be a slight tendency for fee area users to be in the higher
income categories. The type of employment variable reflected similar
distributions across all lakes. The highest participation rates for
working recreationists came from the labor-operative, professional, and
manager-administrator employment categories.

The section on facility use and preferences suggests that recrea-
tionists may not particularly want to "rough it" when engaging in water-
based outdoor recreation. Inherent in the discussion of facility use
and preference are numerous implications related to management of water-
based outdoor recreation facilities. These policy implications will be
discussed in a later chapter. For the most part facility use and prefer-
ences were similar by user classification. The differences that
occurred were more likely to be between lakes rather than between
different types of users.

The analysis of expenditures revealed that expenditures per visitor
day are normally greater by fee area users. But, non-fee area users
may be economizing on expenditure per visitor day by spreading total

expenditures over a longer trip. In the typical dollar analysis it was
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found that approximately $.60 out of every recreationist's dollar is
spent on food and beverages, $.20 on transportation, and the remaining
$.20 is distributed between recreation related expenditures, lodging
expenditures, and other miscellaneous expenses.

This section has, in general, described an average recreation
group at each of the recreation sites. The preferences of this average
group are most 1ikely influenced by age, education, and other socio-
economic variables. These variables affect decisions at the group
level of behavior. Likewise, the decision to use a particular type of
facility at any given lake is a group behavioral decision. Similarly
the decision to spend money on water-based outdoor recreation is a group
action. Hence it seems only natural to approach the question of demand
from the point of view of a recreation group. This is the task of the

next chapter.



CHAPTER V
EMPIRICAL ESTIMATION OF DEMAND

The theory of consumer behavior and demand rests on the premise
that a consumer or consumer group attempts to allocate a limited money
income among various goods and services such that his satisfaction is
maximized (21, p. 35). In the case of water-based outdoor recreation
each recreation group evaluates the expected satisfaction in relation
to costs; limited by financial resources. Chapter III developed a
theoretical and an empirica]‘modei which reflects these relaticonships.
It is the task of the following sections to apply the empirical model
to the data co]]ected from each of the three lakes, and to test the

hypotheses stated in Chapter I.
Recreation Demand Curves: Lake‘Tenkiller

The regression coefficiénts for equation (11) are presented in
Table XX for each of the two samples; non-fee and fee area users at
Lake Tenkiller. The coefficients have plausible signs; the coefficient
of determination (R2) is higher for fee area users (.32) than for non-
fee users (.20) and is comparable in general to similar studies. A test
of the null hypothesis that the demand model has no power for expiaining

variations in visitor days is rejected at the one percent ]eve]n]

]The calculated value of the F statistic for non-fee and fee area
users with 6 and 142 degrees of freedom and 6 and 108 degrees of free-
dom, respectively, are 5.58 and 7.98 at the 1 percent level.
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TABLE XX

REGRESSION COEFFICIENTS AND t-VALUES FOR WATER-BASED
OUTDOOR RECREATION DEMAND MODEL:
LAKE TENKILLER

Sample
Non-fee Area Fee Area -

Independent

Variables Coefficient t-value Coefficient t-value
Constant 3.273 9,992*%* 3.521 10.295%*
Py -0.633 -5, 717%* -0.817 -6.025%*
P, 0.074 0.354 0.076 0.386
Ps 0.122 | 0.694 0.246 1.568
D4 -0.095 f0.432 -0.432 -1.579
D¢ 0.122 0.544 -0.499 -2.441%
D6 -0.025 -0.132 -0.395 -2.007*
R? 20 .32

*% '
Significant at the 1 percent level.

*
Significant at the 5 percent level.
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The coefficients of own price are negative and highly significant
for both samples. Therefore, hypothesis (1) which states that quantity
demanded and own price are negatively related, cannot be rejected. The
non-fee area coefficient indicates that a one percent increase in price
will reduce quantity (R) by 0.63 percent. Similarly for the fee area
sample, a one percent increase in price will decrease quantity (R) by
0.82 percent. Both of these estimates correspond to a relatively
inelastic demand curve and assume the relative position of the solid
line in Figure 3.

These elasticities do not differ greatly from those found in a
1972 study of Lake Tenkiller by Badger, et al. (62, p. 101). The
e1asti§ity of demand for all users, since that study did not differen-
tiate between non-fee and fee area users, was 0.59.

The alternative lake related variables, P, (for Eufaula) and P,
(for Fort Gibson), are not statistically significant. The t-values for
each of the alternative price variables, for each user group indicate
that their coefficients are not statisfica]]y different from zero. The
economic implication of zero coefficients is that the alternative lakes
of Eufaula and Fort Gibson are independent in the typical recreation-
ist's 'decision to visit Lake Tenkiller. Hypothesis (2), which states
that the prices of visits to alternative lakes are positively related
to R, must therefore be rejected for the Tenkiller samples when only
two alternatives are considered.

The remainder of the independent variables are income dummies
representing four income classes. None of the coefficients are signifi-
cantly different from zero for the non-fee area users. This implies

that higher levels of income do not result in higher levels of demand.
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On the other hand, two of the coefficients of the income dummies are
significant for the fee area sample.

Revealing as this might seem however, it is possible that the
separate influences of each of the income dummies may be weak (strong)
while their joint influence may be quite strong (weak) (36, p. 367).

Thus, the appropriate hypotheses are:

These hypotheses require a composite hypothesis test such as described
by Rao and Miller (47, pp. 148-151). The results of the test are pre-
sented in Table XXI. When the calculated F is greater than the tabled
F, H0 is rejected. The test indicates that H0 must not be rejected for
either sample. Income does not significantly affect visitations for
either of the recreation groups. Hypothesis (3), which states that

income is positively related to R, must be rejected.

TABLE XXI

SUMMARY OF F-TEST ON INCOME DUMMIES:
LAKE TENKILLER

User Null Degrees of Calculated Tabled
Classification Hypothesis Freedom F F (.05)
Non-fee B. =0, 1=4,5,6 (3,136) 0.2500 2.68

Fee B.=0,1=14,5,6 (3,102) 2.6615 2.70
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Hypothesis (4) states that there are significantly different demand
curves for non-fee and fee area users. This hypothesis implies that the
regression coefficients for each of the independent variables in the
non-fee sample are statistically different from the corresponding

coefficients in the fee area sample. The appropriate hypotheses are:

Hot By = B3

Hyt 85 7 8
The si's are non-fee area coefficients; the B{'s are fee area coeffi-
cients. This hypothesis requires a composite hypothesis test. The
results of the composite hypothesis test are summarized in Table XXII.
The null hypothesis of identical populations (B1° = B{, i=0,..., 6)
cannot be rejected at the 5 perceﬁt level of significance. That is,

when considering all variables simultaneously there is no statistical

difference between the demand curves of the two user groups.

TABLE XXII

SUMMARY OF F-TEST ON JOINT HYPOTHESES OF DIFFERENCE
BETWEEN NON-FEE AND FEE AREA USERS:
LAKE TENKILLER

Degrees of Calculated Tabled
Ho: Freedom F F (.05)
By = 5{ (7,238) 1.7328 2.04
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In summary, both groups of users appear to respond similarly to
own price. Neither Eufaula Lake or Fort Gibson Lake seem to be viable
alternatives to the typical Lake Tenkiller user. Income has no signi-
ficant influence on visitor days for the four month recreation period.

Given the evaluation and interpretation of the model estimated for
the Lake Tenkiller samples, consider next the estimation of the model

for Lake Eufaula and Lake Fort Gibson.

Recreation Demand Curves: Lake Eufaula and

Lake Fort Gibson

The regression coefficients for equation (11) estimated for Lake
Eufaula and Lake Fort Gibson are presented in Tables XXIII and XXIV
respectively. The coefficients in general have plausible signs; the
coefficient of determination (R2) is higher in non-fee areas, .33 versus
.31 at Lake Eufaula and .42 versus .25 at Fort Gibson for non-fee and
fee areas samples respectively. A test of the null hypothesis that the
demand model has no power for exp]ainihg variations in visitor days is
rejected at the five percent level for the Lake Eufaula non-fee sample
and at the one percent level for all other samples.

The coefficients of own price are negatfve and highly significant
for both non-fee and fee area samples at both lakes. Therefore, as was
the case for the Lake Tenkiller samples, hypothesis (1) which states
that quantity demanded and own price are negatively related cannot be
rejected. The own price elasticities fof non-fee and fee area users are
respectively, -0.762 and -0.905 at Lake Eufaula; -0.805 and -0.671 at
Lake Fort Gibson.

The interpretation of the alternative lake related variables are
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TABLE XXIII

REGRESSION COEFFICIENTS AND t-VALUES FOR WATER-BASED
OUTDOOR RECREATION DEMAND MODEL:
LAKE EUFAULA

Sample

Non-fee Area Fee Area
Independent
Variables Coefficient t-value Coefficient t-value
Constant 2.043 2.212% 2.596 5.183**
P] -0.762 -3.086** -0.905 -5.266%**
P, 0.598 0.586 -0.685 -1.633
Ps -0.054 -0.052 1.270 2.496%
D4 -0.133 - =0.170 0.073 0.232
Dy -0.561 -0.066 -0.069 -0.291
De 0.187 0.205 -0.148 -0.541
R .33 31

** Significant at the 1 percent level.
* Significant at the 5 percent level.



TABLE XXIV

REGRESSION COEFFICIENTS AND t-VALUES FOR WATER-BASED

OUTDOOR RECREATION DEMAND MODEL:
LAKE FORT GIBSON
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Sample
Non-fee Area Fee Area

Independent
Variables Coefficient t-value Coefficient t-value
Constant 3.005 9.659%* 2.957 6.243%*
P.I -0.805 -7.165%* -0.671 -4,707%*
P2 0.064 0.214 -0.474 -1.039
P3 0.270 0.884 0.853 1.791
D -0.136 -0.641 -0.163 -0.595

-0.460 -1.846 -0.201 -0.780
D6 -0.339 -1.358 0.170 0.672
RZ 42 .25

Tevel

** Significant at the 1 percent
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similar to the Tenkiller sample for non-fee areas at Eufaula Lake and
both areas at Fort Gibson Lake. The alternative lake related variables,
P2 and P3, are not statistically different from zero. The economic
implication of zero coefficients is that the alternative lake variables
are independent in the average non-fee area recreationist's decision to
visit Lake Eufaula or Lake Fort Gibson. Hypothesis (2), which states
that the prices of visits to alternative lakes are positively related

to R, must be rejected for the non-fee sample at Eufaula Lake and for
both samples at Fort Gibson Lake.

This same conclusion does not hold for the fee area sample at
Eufaula Lake. In this case, the coefficient of P3 is statistically
significant (Table XXIII). The positive sign, since P3 corresponds to
Lake Tenkiller as an alternative to Lake Eufaula, indicates that as the
_price of visiting Tenkiller increases, recreationists will substitute
visits to Lake Eufaula. Since all the fee areas at Eufaula are Tocated
in a limited geographical area and are characterized by clear water it
is the opinion of the author‘that this particular section of Lake
Eufaula represents a close substitute for the type of recreation exper-
ience which exists at Lake Tenkiller.

A11 five public use areas in the clear water portion of Lake
Eufaula are fee areas. The remaining 19 public use areas are located
on a part of the lake characterized by murkey or muddy water. The
attractability factor associated with the clear water portion of Lake
