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U.S. FOREST SERVICE CAMPGROUND MANAGENT:
A COST ANALYSIS

CHAPTER I

THE PROBLEM

The U.S. Forest Service in Region Six (Oregon and

Washington) is one of the major suppliers of developed camp-

grounds. It operates approximately 1,050 campgrounds, of

which nearly 840 can be used without charge. At the

approximately 210 remaining a $1 to $4 fee per site/24 hours

is charged. Thus, the Forest Service takes on the role of

a producing entity and is influenced by some extent by

economic principles such as the law of diminishing returns

and supply and demand interactions that affect other busi-

nesses. The Forest Service is affected by these principles

because it must deal with the prevailing market structure

just as other businesses must. Also, as a business, the

Forest Service is concerned about the costs it must bear in

the production of the recreational experience.

Present levels of recreational supply may be adequate

to meet present demand but these levels will not be suffi-

cient to meet future demand levels if the demand trend con-

tinues. To meet increased demand levels, public lands

will be heavily depended upon to bear a larger amount of

recreational use. The increased use of public lands can be

viewed in two ways. Either more land is allocated to
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recreation, or the land that is presently used, is used more

intensively.

Thus, the basic problem being confronted here is

whether or not the production of the recreational experience

is efficient in terms of production costs. In order to

establish such efficiency levels, a cost analysis must be

performed.

Since the demand for recreation is dynamic in that

camping desires vary from person to person, some campgrounds

receive more or less use than others. Recreation managers

need more knowledge concerning the costs of providing dif-

ferent types of camping experience so that ratiohal deci-

sions can be made when altering the amount of services they

provide. In order to efficiently allocate available re-

sources for the production of a recreational experience,

answers to questions such as the following need to be found:

What component of total cost is the most significant and

which components are most easily reduced? How much will it

cost to provide a certain amount and type of campground

facility? What size campground has the lowest total cost?

This study then, was derived from a need felt by

U.S.F.S. recreation managers to have answers to questions

such as those mentioned above. Thus, this research is an

effort to provide another link in the development of a com-

plete analysis of decision making alternatives for camp-

ground management.



Obj ectives

The objectives of this study are basically twofold.

First, the study is designed to compare the short-run costs

of providing camping at different types of U.S. Forest Ser-

vice developed recreation sites in Oregon and Washington.

Second, the study is structured to help determine appro-

priate policy implications regarding future campground

management in relation to the costs of providing the various

facilities. In order to facilitate the fulfillment of these

two broad objectives, an analysis of how campground produc-

tion costs vary with changing use levels and changing camp-

ground size must be performed. The major thrust of such an

analysis lies in the construction of a cost function model

to use in estimating cost relationships. The majority of

this study, then, is oriented towards the development of a

cost function model.

Study Area

The general study area is Region Six of the U.S. Forest

Service. Region Six is comprised of all national forests in

Oregon and Washington. The geography of the region is varied

and the types of recreation available are many. In the

western part of the region the recreationist can find camp-

ing in the rainforest on the Olympic Peninsula, on or near

sand dunes in southern Oregon, and in the steep, low

3
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elevation terrain of the coastal mountains. Towards the

center of the region, recreational environments vary from

high alpine conditions in parts of the Cascade Mountains to

pine and sagebrush in central Oregon and Washington. The

eastern sections of the region are partially mountainous,

particularly in east central Oregon, and partially gently

rolling. In south central and southeastern Oregon desert

and near desert conditions exist.

All U.S. Forest Service campgrounds, not just those in

Region Six, are classified according to the type of recrea-

tional experience provided by a particular site. The cate-

gories are delineated by the amount of modification the site

has undergone and by the degree of interaction the camper

has with other campers. Thus, there exist primitive camp-

grounds wherein little site modification has occurred, few

facilities such as toilets and tent pads exist, and the

degree of social interaction between campers is minimized.

At the other end of the scale are campgrounds that have been

highly modified, have a larger number of higher standard

facilities, and provide a higher degree of camper inter-

action. In all, there are five such categories. The speci-

fic requirements defining each category are listed in Appen-

dix A.



Study Organization

Since the major thrust of this study is aimed towards

the development of a cost function to aid the analysis,

Chapter II is a review and critique of the three major cost

function estimation techniques. Also included is a discus-

sion of the advantages and disadvantages of cross-sectional

data as used in cost function estimation.

Before a cost function model can be formulated, con-

sideration must be given to the nature of the cost relation-

ships the model is intended to show. Chapter III provides a

look at the production costs encountered in this cost analy-

sis along with a brief discussion of model forms.

Chapter IV is devoted to a discussion of how production

cost relationships are identified within the U.S. Forest

Service framework. The last secion is an explanation of how

these production costs were determined for use in the study.

Chapter V is a summary of the sampling procedure used

to obtain a representative sample of the different types of

campgrounds in the various parts of the region. Also in-

cluded in this chapter is a review of how the data needed to

derive the various cost figures were collected.

After having established the particular estimation tech-

niques to' use (Chapter II), and after having considered the

different model forms available (Chapter III), the specifi-

cation of the model used in this study is presented in

5



Chapter VI. Included is an itemization of the variables

used in the model along with the presentation of the final

explicit model used to estimate the cost functions.

Chapter VII is a presentation of the results dervied

from applying the sample data to the explicit cost function

model. The basic estimated model is presented and the

various components of the cost relationships existent with-

in the sample data are broken down. The basic model is a

total cost model. From this basic model, the average cost

and marginal cost relationships are computed.

Chapter VIII is an analysis of the results. The sample

data are presented in table form for easy comparison with

individual campground costs. A discussion of the reliabi-

lity of the estimated model and a discussion of how well

various hypotheses were substantiated by the estimated model

are also included in Chapter VIII.

Major conclusions derived from the study, study limita-

tions, and recommendations for further study are presented

in Chapter IX.

6



CHAPTER II

ALTERNATIVE COST FUNCTION ESTINATION PROCEDURES

Three widely used methods of cost function estimation

will be discussed in this chapter along with attendant ad-

vantages applicable to this study. The three methods con-

sidered are: 1) the synthetic method, 2) estimation via

linear programming techniques, and 3) statistical estimation

via regression analysis.

The Synthetic Method

Guy Black (1955) presents a discussion of the synthetic

method of cost analysis in relation to agricultural market-

ing firms. This approach to cost analysis can be likened to

a building block approach wherein each block is one of a

series of operations performed on raw inputs to convert

those inputs to finished products. An underlying assumption

of the method is that each operation is distinct, a discrete

part of the whole production process and can therefore be

individually analyzed. Then, from these individual analyses

an analysis of the complete production process is

synthesized.

One advantage the synthetic method has over statistical

procedures is that once a least-cost plant has been identi-

fied, more details about plant organization and management

7
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can be derived than from a regression equation. However,

there is an opposing statistical disadvantage to the synthe-

tic approach. Since the final estimates are derived from a

synthesis of several operations, standard statistical

measures of reliability are not applicable. Thus, estimates

derived from synthesis must be checked against operating

conditions existent in unsampled plants to establish relia-

bility.

Production function estimates derived via the synthetic

approach are also susceptible to variability from another

source. In this method the entire production process is

assumed to be the sum of its component parts but the re-

searcher is free to assemble the jigsaw puzzle as he or she

sees fit. Thus, one researcher may conceptualize the

organization of the production process differently from the

next researcher.

Finally, the synthetic approach is advantageous in

situations where statistical analysis is not feasible due

to data limitations. Such a situation would occur where it

is not possible to obtain a sample of plants operating under

similar conditions at a given time. Statistical analysis

usually relies on some type of cross-sectional data which,

in order to maintain reliability of estimates, must be

derived from a sample of plants all subject to the same

production constraints at the same time. Synthetic analysis

on the other hand often deals with one plant at a time, thus
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making it possible to obtain the number of needed data

points over a period of time.

In the final analysis the synthetic approach was deemed

inappropriate for use in this study for the following rea-

sons: 1) the needs of this study require that some form or

measure of reliability be associated with the final esti-

mate, 2) the subjectivity of the process in relation to the

research viewpoint of the person conducting the synthesis is

unacceptable, and 3) data needed for a statistical analysis

are more readily obtainable than the data needed for the

synthetic method.

The Linear Programming Approach

The Linear Programming approach to cost function esti-

mation is similar to variable resource planning. That is,

returns to production are maximized with respect to a parti-

cular product as output is varied over the desired range.

In this manner information is gained concerning variable

costs which, when combined with fixed cost data, can be used

to establish total cost or average cost functions.

Randolph Barker (1960) used this approach to compare

various dairy farm milking systems in Iowa. He allowed a

specific resource, milk output, to vary throughout a speci-

fied range. At each programming iteration he developed a

new plan indicating the optimum organization of resources

for a particular output level and production system
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combination. Each new "plan" is then a point on the short-

run average cost curve relevant to the specific production

system.

W. Candler (1957), in his discussion on a modified

simplex solution for linear programming with variable

prices, points out that there are two important steps in

this method. These are: 1) that the problem be stated in

terms that are amenable to variable price programming, and

2) that a plan for a relevant price situation be derived

and that the question, "What price changes are needed in

order to make another plan optimal?" be answered.

Once these two steps have been performed, the problem

proceeds in the standard simplex fashion. That is, the

minimum positive change in price, min'
that will make one

of the positive z - c coefficients equal to zero is

chosen. After altering the z - c coefficients and when

the activity with zero z - c has been included in the pro-

gram, question 2 above is again asked.

The use of a linear programming approach for this study

is suspect as the best tool to use. Two important assump-

tions of linear programming with respect to the derivation

of cost curves should be mentioned here. These are: 1)

constant returns to scale within an enterprise, and 2) in-

dependence among enterprises.

Within the framework of the U.S. Forest Service as an

entity within the U.S. Government, the Washington D.C.
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office of the tJ.S.F.S. is the ultimate controlling enter-

prise since it controls the capital needed to operate. How-

ever, in a more realistic sense, it is the individual Ranger

District (RD) within each forest that controls what is "done

on the ground." So, the RD can be viewed as an enterprise

with a number of plants under its jurisdiction. In relation

to this study then, the various campgrounds operated and

maintained by the U.S.F.S. are some of the "plants" con-

trolled by the RD; each "plant" providing a different

recreational experience.

In relation to the U.S. Forest Service as the producing

entity, there is no a priori basis on which to rationally

make assumption (1). The second assumption also cannot be

made. Even though the various campgrounds under examination

are considered as individual plants, they cannot be con-

sidered as being separate independent entities since they

are all governed indirectly by one body, the U.S. Forest

Service.

Since neither of the underlying assumptions of the

linear programming approach can be met, this approach was

rejected as the best tool to employ in this study.

Statistical Estimation

In relation to econometric studies, the term"statisti-

cal estimation" commonly refers to the development of linear

multiple regression models for the purpose of describing
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some relationship between various components of an economic

interaction. The parallel in this study is the use of a

regression model to derive an empirical cost function show-

ing the relationship between the cost of operating and main-

taining a campground and the various factors that either

comprise or affect the cost.

There are basically two approaches to the determination

of reliable empirical cost functions: 1) by budgeting from

relevant price and production data, and 2) by observing cost

and volume data from a representative sample of operating

firms [Phillips (1956) ].

Historically, the budgeting approach has been used to

estimate the financial gain of using a certain organization

of the firm versus another. By narrowing the scope of the

approach to partial budgeting, monetary returns from using

additional quantities of resources can be estimated [Heady

(1956)]. In recent years, however, the solution of this

approach has been successfully handled via linear program-

ming techniques.

A procedure often used when estimating cost functions

from observed cost and volume data is to estimate a long-run

average cost curve by observing, for a single period of

time, plants that operate at varying levels of output. The

short-run average cost functions are described by specifying

alternative capacity levels and then relating total cost to

volume of output for volumes up to, but not exceeding, the
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selected capacity. Exceeding the specified capacity would

require a change in the plant size which is a long-run acti-

vity.

A common statistical approach is a regression of costs

on volume of output If this regression is correctly inter-

preted, it becomes useful in showing the relationship be-

tween output and costs during the period studied. But such

a regression would not be suitable for discussions of the

long-run costs because it does not take into account the

position of the plant on its own short-run average cost

curve for the period studied. (This point is also brought

up by Stolisteimer et al., 1961). Therefore, this model

formulation cannot be used to generalize to time periods

other than the one under consideration.

This inability to generalize would seem a serious draw-

back to the approach; however, it can be overcome to a cer-

tain degree. A new model including a capacity variable

would aid long-run generalizations. One possible procedure

would be to adjust the observed costs and volumes upward to

full capacity and downward to the shut-down level. In this

manner it would be possible to trace more accurately the

short-run average cost curve and thereby make long-run

estimates more accurately.

The above adjustment process is possibly subjective

enough to produce unseen and unwanted errors. A multiple

regression model which includes a measure of capacity
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utilization as a second independent variable would achieve

the same end as above but without the necessity of subjec-

tively adjusting data. Such a model would consider the

maintenance of idle capacity as an output that affects pro-

duction costs apart from normal (Phillips, 1956).

In conclusion, the statistical method provides flexi-

bility in model formulation since it is applicable to many

different theoretical model forms. Also, the statistical

method does not embody as many assumptions and restrictions

as the synthetic and linear programming approaches do. Be-

cause of the flexibility and lack of restrictions inherent

in this approach, it was chosen as the method most appli-

cable to this study. But no matter which approach is

chosen, certain precautions must be taken in the collection

and analysis of the data. Since this study is dependent

upon cross-sectional data, a discussion of the feasibility

of using cross-sectional data follows.

Cross-sectional Data Use and Mis-use

Stollsteimer et al. (1961) explored the nature of re-

suits obtained by statistical analysis of cross-sectional

data in reference to the study by Phillips mentioned above.

Their approach involved developing a number of model types

and then applying them all to the same set of data. All the

models used the same independent variables in one form or

another. Stolisteimer et al. performed this analysis to
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show the varying results that can be obtained via the use of

cross-sectional data and regression analysis., Fifteen

equations were developed and applied to one set ofannual

data on total costs, plant output volume, and plant capa-

city. Although only three variables are used, the 15 equa-

tions were derived by using various transformations of the

variables. The results of their analysis show that although

there are significant differences in the form of the equa-

tions and in the magnitude of the computed parameters, all

of the equations accounted for a major part of the variance

in annual costs for the sample of feed mills. Also, all

the regression coefficients were significant in the one to

five percent range. Many of the equations though, gave re-

suits such as declining total costs, that were unacceptable.

Also, the various models yielded widely divergent estimates

of short-run and long-run average cost curves. Such differ-

ing results can be partially explained by problems of multi-

collinearity among the independent variables. If multicol-

linearity exists, not only is the reliability of the regres-

sion coefficients suspect, but regression surfaces with

widely differing slopes in some directions are possible

while maintaining high correlation coefficients (Stoll-

steirner, etal., 1961).

This is not to say that studies of short-run average

cost curves and underlying economies of scale are worth-

less when so approached, but the findings of Stolisteimer
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et al. point out that such an approach should be handled

with care. Some suggestions as to what should be kept in

mind when using regression techniques on cross-sectional

data follow:

A priori reasoning should be used to select

appropriate equation forms with the expectation

that any equation will be inaccurate in some

ranges, questionable in others, and that they are

questionable in all ranges as indicators of under-

lying structures, such as labor organization,

which determine plant costs.

Increasing the sample size may help to eliminate

some of the problems mentioned above, particularly

if the plants in the study cover a wide range of

capacity and output volume.

In the case of large samples, stratification of the

sample so that strata can be individually studied

will help. The observations within each stratum

should be more or less homogenous with respect to

plant size so that each observation approximates

the true average plant cost function. The analysis

of data within strata should then yield good

approximations to the short-run cost functions.

Graphic analysis along with numerical analysis

gives the researcher a feeling for the data and is
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helpful in the selection of an equation form within

the guidelines of any a priori model.

5. It is desirable to obtain data based on standard-

ized accounting systems. Fixed cost quantities,

for instance, should be derived from some standard

such as new replacement values. Some measure of

plant capacity is needed if individual functions

for each plant size are desired. Since seasonal

factors are important in production, capacity

measurements in terms of rates of output are useful

(Stollsteimer, et al., 1961)

Cross-sectional and historical data are the two types

of data available for use in this study. Historical data,

however, are not needed since the study is not oriented to-

wards trend analysis. Rather, the orientation is towards

an estimation of relative cost relationships that can act as

an indicator of plant operation efficiency. Keeping in mind

the five above mentioned suggestions, cross-sectional data

then, are the most suitable type of data for this study.

Chapter III provides a discussion of the theoretical

production cost relationships examined in this, study and a

brief look at some functional forms used to develop a cost

function model.
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CHAPTER III

PRODUCTION COSTS AND MODEL FORMULATION

Before any cost function or economic analysis is begun,

a groundwork of basic economic relationships and concepts

must be formed. In addition, the particular costs and quan-

tities under scrutiny must be clearly established. It is to

this task that this chapter is devoted.

Quantity

Quantity (Q) in the economic sense corresponds to the

amount of goods or service provided by a firm. (The magni-

tude of Q is limited to the maximum physical capacity of the

plants within the firm.) In this study, the physical capa-

city of the plants is fixed, not variable and is a short-run

capacity.

Production Costs

Firms, industries, or producers in general, engaged in

the production of goods or outputs require the use of

various amounts of resources which, due to varying degrees

of availability, have certain prices associated with them.

The total output which any firm is willing to supply is

dependent on the cost of the resources used in the produc-

tion of the good and the value of the final output.
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Any costs which a firm incurs in production will to

some extent be dependent upon the types of adjustments the

firm can make in the amounts of various resources it

utilizes. Many resource quantities can be quickly and

readily altered. Labor, fuel, and raw materials are good

examples of such resources. However, other production re-

sources such as physical plant size for instance, require

substantially longer periods of time for alteration.

These differences in the time required to alter the

amounts of various resources necessitate a distinction be-

tween the "short-run" and the "long-run" and fixed versus

variable costs. Basically, the "short-run" refers to a

period of time sufficient to permit changes in the level

at which a fixed plant is utilized but not long enough to

permit an alteration in plant capacity. Similarly, the long-

run refers to a time period long enough to permit an altera-

tion in the quantity of all resources used in production

including plant capacity. It is apparent that the "short-

run" and the "long-run" are not uniquely, but conceptually,

defined time periods. Within the short-run structure both

fixed and variable costs exist. In the long-run, however,

nothing is static and all costs are therefore variable. The

short-run can also be viewed as a "fixed plant" time and the

long-run as a "variable plant" time. In this manner, since

this study deals with analysis of short-run costs, a discus-

sion of short-run production costs follows. As mentioned in



Chapter II, this study is not directed at trend analysis

(long-run analysis) but at relationships existing at one

point in time.

Short-run Production Costs

The total production costs for any output will depend

not only on the cost of needed materials but also on the

quantity of those resources needed for a particular output

level. In the short-run, a firm can change its level of

output to a certain degree by adding or deleting variable

resource quantities to a fixed plant. There is obviously

a limit to which resources can be added before the plant

capacity must be changed (long-run). This limit is governed

by the physical plant size, i.e., by the economic value of

continuing to add resources. That is, as successive units

of a variable resource are added to a fixed plant, beyond

some point, the extra, or marginal product attributable to

each additional unit of the variable resource will cost more

to produce than consumers are willing to pay for it

(McConnell, 1963). Beyond this point it is no longer

feasible for the plant to continue adding resources because

revenue returns will be less than input costs.

It was noted above that in the short-run, certain costs

are fixed, and others are variable. Fixed costs then are

those costs which in total do not change with variations in

the level of output in the short-run. Such costs would

20
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include rent payments and insurance premiums. As production

levels increase variable costs tend to initially increase at

a decreasing rate and then at an increasing rate. The ex-

planation for this phenomenon can be found in the law of

diminishing returns. At the start of operations, because of

increasing marginal productivity, smaller and smaller in-

creases in the quantities of variable resources will be

needed to obtain successive units of output. When diminish-

ing returns are encountered and the marginal productivity

begins to decline, larger and larger amounts of variable

resources will be needed to obtain successive levels of out-

put. Total variable costs will then increase at an increas-

ing rate.

Total, short-run, operating cost is now readily defined

as the sum of the fixed and variable costs and therefore

will vary at the same rate as the variable costs since the

fixed costs are constant.

Average and Marginal Costs

When making comparisons with product prices, a producer

may be more interested in unit costs than total cost because

product prices are usually stated on a per unit basis.

Average fixed, average variable, and average total costs are

easily obtainable. Average fixed cost (AFC) is found by

dividing total fixed cost by the associated level of output.

Since fixed costs do not change as output increases (short-
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run assumed), the AFC curve must decline as output in-

creases.

Average variable cost (AVC) is obtained by dividing

total variable cost by the appropriate level of output.

Initially, AVC declines, reaches a minimum, and then in-

creases due to differing efficiencies of resource utiliza-

tion. At low output levels, production will be relatively

cost inefficient and per unit variable costs will be high.

As production increases and more and more of the plant is

utilized, variable costs per unit decrease. At a certain

point diminishing returns are encountered, the plant is

over-crowded, variable costs begin to increase more rapidly

and therefore AVC begins to increase again (Figure 3). As

with any of the relationships mentioned so far, unusual

cases in which these relationships do not necessarily hold

true may exist.

Average total cost (ATC) can be derived in at least two

ways: either by dividing the total cost by the appropriate

output level or vertically summing the AFC and AVC quanti-

ties. Thus, the difference between ATC and AVC is equal to

the AFC at that point.

The flu" shape of the average cost curves can be ex-

plained by a brief discussion of the economies and dis-

economies of scale. Ecomonies of scale help explain the

initial downslope of the curve. As the plant output in-

creases a number of factors will for a time be responsible
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for the lowered average costs of production. Some of the

factors are: 1) increased specialization (greater effi-

ciency) in the use of labor as plant output increases,

2) manufacturing equipment is more efficiently utilized as

production increases, and 3) production by-products are more

readily utilized.

In time, however, diseconomies of scale become evident

and per-unit costs begin to increase again. Some reasons

for this include: 1) that at some point, increased output

leads to increased management loads. This in turn leads to

increased bureaucracy and costs. Also, 2) transportation

costs begin to increase as the needed resources have to be

brought from farther and farther away (McConnell, 1963).

Marginal cost (MC) is the additional cost of producing

one more unit of output. The change in total cost encoun-

tered in the production of an extra unit is the marginal

cost associated with the production of that unit.

Marginal costs are the cost over which the firm has the

most direct control because MC indicates the cost incurred

by producing the last unit of output. Conversely, MC indi-

cates the costs that would be saved by reducing the output

level by one unit. Average costs do not provide this infor-

mation (McConnell, 1963).

The relationship among the various cost functions is

shown graphically in Figure 1.



Quantity

Figure 1. The theoretical relationship between marginal
cost and average total, average variable, and
average fixed cost.
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Opportunity Costs

A third major cost quantity is known as opportunity

costs. Nichols and Reynolds (1971) say that "what must be

given up in order to consume something is called the oppor-

tunity cost of the object to be consumed." Ferguson and

Gould (1975) are more explicit when they say "the alterna-

tive or opportunity cost of producing one unit of commodity

x is the amount of commodity y that must be sacrificed in

order to use resources to produce x rather than y."

If the opportunity costs are not taken into account

estimated total costs will tend to be low. The final out-

come of a cost analysis which lacks consideration of oppor-

tunity costs could be that poor recommendations about opti-

mal plant operation might be made. Opportunity costs should

therefore be taken into account if possible.

Cost Function Model Formulation

Before proceeding with a discussion of specific costs

used in this study (Chapter IV), some general statements

about cost function model formulation are in order.

Cost function models can be aimed towards two general

goals, one goal being the expressionof the relationships

between input costs and output for a single plant and the

second being that the model serve as an indicator of the

efficiency of resource use and allocation among

25
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firms. Achievement of either of these goals depends heavily

on the type of function used to describe the cost relation-

ships. For example, a function of the form

(1) y=m_arC

where: y = total cost

m = maximum cost incurred by the use of a particular
resource

a = cost with zero input of a particular resource
(fixed cost)

r = the ratio by which successive increments are
added to the total output

x = the quantity of output

can be used to represent situations in which total cost in-

creases at a decreasing rate. On the other hand, a model of

the form

(2) y=axb

where: x = amount of output

y = total cost

a,b = constants

could be used in instances where total cost increases at an

increasing or constant rate. (This form can also be used to

describe decreasing total costs but instances in which total

costs decrease as output increases are rare or non-existent.)
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More often than not, as is the case in this study, the

researcher develops a model from a basic quadratic equation.

Such a function has greater flexibility than either of the

two other forms mentioned above. The basic quadratic form

is:

(3) y=a+bx+cx2

where: y = production cost

a,b,c = constants

x = output

Several alternative forms of the basic quadratic form

can be established and all applied to the same data set so

that the form best suited to the data can be established.

The quadratic form can be expanded to polynomials of any

degree and altered to encompass many different curvilinear

forms. Because of the flexibility inherent in the quadratic

form, this form is chosen as the basis upon which to develop

the total cost model in this study.

Having now established a theoretical basis from which

to develop a cost function model, Chapter IV is a presenta

tion of how these theoretical costs are defined within the

U.S. Forest Service.



CHAPTER IV

U.S. FOREST SERVICE PRODUCTION COSTS

In Chapter III the theoretical costs of production

associated with any type of firm engaged in the output of

some commodity were discussed. The following chapter deals

with how these theoretical costs are identified within the

U.S. Forest Service campground framework. In the overall

sense the Forest Service as a whole is the firm responsible

for the production of the commodity which in this case is

the recreational experience. However, the Forest Service as

a whole, and the regional and supervisor's offices are main-

ly the channels through whiàh the individual ranger dis-

tricts receive operating budgets and appropriate policy

statements. Realistically, the individual ranger districts

should be treated as the operating firm which is subject to

these costs of production. Also, the district as a firm,

has a number of different plants or experience level camp-

grounds under its jurisdiction.

Measurement of the amount of recreational experience

consumed is accomplished through the use of the recreational

visitor-day (RVD). One RVD is equal to any multiple of

visitor numbers that produces 12 visitor hours. Thus, one

person visiting for 12 hours, three people visiting for 4

hours, and 12 people visiting for one hour each constitute

28
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one RVD. The RVD is really a proxy measure for recreational

experience consumption since the amount of consumption de-

pends directly on the length of time people spend recreat-

ing. (Total annual RVD values were used, not seasonal

values.)

A question that often comes up concerns whether or not

a distinction must be made between levels of day use and

levels of overnight use when dealing with campgrounds. In

this study, no distinction is made on the grounds that since

aggregate costs and not itemized costs are used, aggregate

use levels will also be used.

Fixed Costs

As mentioned earlier, fixed costs are those costs which

are "sunk" into production; there is no way, in the short-

run, to regain them. In the case of a forest service camp-

ground, the fixed costs involved are those monies paid out

for the construction of the campground including labor,

materials, vehicles, and facility costs. As mentioned

earlier, trend analysis is not the purpose of this study and

therefore historical data (periodic data) are not needed.

For the purpose of establishing relative economic relation-

ships, observations of costs in a single time period are

sufficient. The time period chosen is a year, specifically

1977, so that interest rates can be assumed to be constant.

Since the facilities that comprise the campground are not
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completely used up in one year of recreational experience

production, only a portion of their total cost can be

attributed to the cost of one year of production. The value

of this "portion" is basically dependent on the depreciation

period in effect for the facilities. For U.S. Forest Ser-

vice campground facilities this time period is assumed to be

20 years. Straight-line depreciation, wherein the total cost

is divided by the number of years in the period to determine

annual costs, is the most basic form of depreciation. How-

ever, straight-line depreciation neglects taking into

account the opportunity cost of using capital for anything

other than building the campground. The value of this cost

is in turn dependent on the alternative rate of return. By

amortizing the total facility cost figure, an annual faci-

lity cost, which includes the cost of using the capital, can

be established. Facilities which fall into this category

include buildings, picnic tables, roads, sewage, and elec-

tricity.

To establish the fixed cost component of the total

campground operation and maintenance cost, a list of all

facilities comprising the campground and a list of the res-

pective costs of those facilities were employed. The exact

nature of these two lists is discussed in the Replace-In-S

Kind costs section of Chapter VI. Thus, by in essence

multiplying the two lists, the total fixed campground opera-

tion and maintenance cost was established.



Variable Costs

Broadly speaking, variable costs are those costs in-

curred when the level of output is changed in the short-run.

That is, plant size is not changed.

Once again, in relation to the campground as a produc-

tion plant, the output is a recreational experience. The

"amountt' of the experience consumed depends largely on the

quality of the experience. A well managed campground is

more likely to induce higher rates of consumption than a

poorly managed one. In this respect, a number of inputs,

ultimately costs to the Forest Service, can be altered to

produce different levels of consumption.

These costs are then variable costs and can be broadly

defined as operation and maintenance costs. Under this

broad heading go the various expenses incurred to keep the

campground facilities maintained and operated at a specified

standard. Included under this heading are: 1) personnel

costs, 2) vehicle costs, 3) contract costs, 4) tools and

materials costs, and 5) vandalism costs.

Establishment of the variable campground operation and

maintenance cost figure was accomplished by summing the cost

amounts attributable to each of the variable cost components

listed above. The values for each component were derived

from personal interviews with district recreational per-

sonnel.
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Opportunity Costs

In relation to U.S. Forest Service campgrounds many

possible opportunity costs exist. However, for reasons of

time and data limitations, only timber opportunity costs

were used. Timber opportunity cost figures were treated in

the same manner as facility costs because once the camp-

ground has been established, the assumption that those faci-

lities comprising the campground will remain there for at

least twenty years (the depreciation period) is valid. Con-

ceptually, after those twenty years, the facilities will

either be replaced or abandoned and removed. Thus, the only

logical time period to use when establishing annual amor-

tized timber opportunity costs must equal the depreciation

period since at the end of that period the decision to re-

turn the land to a timber producing status or not is again

theoretically made. If the land goes back to timber produc-

tion, the opportunity cost no longer exists.

The item of information most needed to establish the

timber opportunity cost attributable to the total operation

and maintenance cost of a campground is the management plan

that would probably be in use if the area were not classi-

fied for non-timber uses. The management plans which would

be used if the land were in a timber producing status were

placed into two broad categories; clearcut management and

some variation of shelterwood management. Necessarily,
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present value figures must be calculated differently under

the two systems. The methods used to determine annual costs

follow.1

Clearcut Management

For reasons including lack of time and information,

various simplifying assumptions were necessary. These are:

Within one year after clearcutting, the site re-

generates naturally to full normal stocking so that

there is no possible variable time lag between the

end of one rotation and the beginning of the next.

Planting costs do not exist as part of the cost

calculations.

Each rotation is completed by a clearcut harvest,

and all future rotations are of equal length.

No decreases in yield due to site deterioration

occur.

In all cases where even-aged management would be used,

the stand in question was not yet in an even-aged management

status. Thus, if a stand were to be converted, an initial

11n all cases, both clearcut and shelterwood, managed stand
yield tables along with Bull. 201 (McArdle, 1961) were used
to determine yield by site. Stumpage values were derived as
an average from recent timber sales near the campground.
The timber sales used were completed in 1977, and the stump-
age values include logging cost deductions. The U.S.F.S.
Region Six Office made files of past timber sales available
for this purpose.



(4)

(6)

where V = value at time j of an infinite series of
harvests

This value (V5) is in turn discounted j years to estab-

lish the present value of the series.

V
pV

S (1j)J
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clearcut would be performed to place it in that status as

soon as possible. This initial clearcut occurs at some year

j in the future. The present value of the yield from this

clearcut is then:

vc
pv = J

cc (1+j)J

where: PV = present value of the initial clearcut

= value of the clearcut in year j

j = number of years between the present and the
time at which the clearcut occurs

i = interest rate

After the initial clearcut, the stand is regenerated

and goes into a perpetual periodic series of rotations each

lasting r years. At time j, the value of this infinite

series of harvests is:

vc
(5) =



where PV5 = present value of the infinite series of
rotations beginning j years in the future

Combining terms, the present value of the intial clear-

cut and all subsequent harvests becomes:

pv=pv +pv
cc S

where PV = present value of all timber harvests on the
site

Diagrammatically, Equation (7) is represented in Figure

2. After the present value of all harvests has been estab-

lished, that value is then amortized over 20 years to arrive

at the annual timber cost attributable to recreation.

She lterwood Management

As in the case of clear-cut management sites, those

campgrounds that qualified under the shelterwood system

would have to undergo preliminary stand alteration before a

specific shelterwood system could be applied. In these

cases an initial clearcut is used for stand preparation.

Again, regeneration is assumed to occur naturally and the

stand is fully stocked after regeneration. After the

initial clearcut, the stand is placed on a perpetual

periodic series of cutting cycles again lasting r years

each. However, in this case there are also intermediate

cuts to be dealt with. The specific number of cuts occurr-

ing during the cycle depends on site and species

(7)
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r years

P re s ent\

CC At this point in time an infinite
series of periodic rotations begins,
each lasting r years.
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point in time of harvest at end of rotation

point in time at which the initial clearcut occurs

length of rotation in years

j = number of years prior to initial clearcut

Figure 2. Diagrammatic generalization of the even-aged
management scheme used to determine the 1977
timber opportunity cost component of the total
U.S.F.S. campground management cost in Region
Six.

F =

CC =

r =
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characteristics. The present value of the initial clearcut

is determined as in Equation (4). After the initial clear-

cut there are a number of intermediate cuts occurring at

specified time intervals t. At the end of the cycle a har-

vest cut is made and the cycle repeats.

The value at time j of the infinite series of cutting

cycles is:

(8) V =
V1(l+)rtl + V2(l)rt2 + + V(1)rtn + VF

where: t11...,t = years at which intermediate cuts occur
n< r

V1,...,V = intermediate cut values, n < r

V. = value of infinite series of cutting
cycles after initial clearcut

VF = harvest cut value

i = interest rate

r = length of shelterwood cycle in years

In Equation (8), the individual cut values are first

compounded to the end of the cycle, the final harvest value

added, and the sum discounted back taking into account the

perpetual series of similar rotations. The value of the

periodic series at time j must then be discounted back j

years to determine the present value of the series. Thus

the total present value of the initial clearcut plus all

successive cuts becomes:



(9)

V.
pv=pv +

cc
(l+i)

where: PV = present value of all shelterwood returns

Figure 3 provides a graphic interpretation of the above dis-

cussion.

Total Costs

After establishing amortized facility costs, the

various variable costs, and the timber opportunity costs,

the total cost of operating and maintaining the campground

is merely the sum of the three quantities. From this total

cost figure attendant average and marginal costs can be

determined.

Having thus provided a framework from which to estab-

lish estimates of the various production cost components,

Chapter V provides a discussion of the sampling methodology

used to provide data needed to derive the estimates.

38



where: t1, t = years at which intermediate cuts
occur

CC = point in time of initial clearcut

F = point in time of harvest cut.

r = total length of shelterwood cycle
in years. Also, r = n + (r - n)

Figure 3. Diagrammatic generalization of the shelterwood
management scheme used to determine the 1977
timber opportunity cost component of the total
.U.S.F.S. campground management cost in Region
Six.
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CHAPTER V

SAMPLING METHODOLOGY

In order to derive an estimate of a cost or production

function such as the one under examination in this study,

data are needed. Since this study is not oriented towards

any type of trend analysis for the purpose of projection,

data of a historical nature are not needed. Rather, the

model is designed to establish the functional relationships

that exist between use levels (RVD), campground size (S),

development level (EL), and cost. To meet the needs of this

analysis, cross-sectional data are more useful.

Since a 100 percent inventory of personnel and records

would be far too cost and time inefficient, a sample must be

used. Also, so that the estimated function be as accurate

an estimate of the true cost function as possible, the data

derived from the sample must be representative of the study

area.

Various methodologies exist for the collection of raw

data. Included are mailed questionnaires, telephone sur-

veys, and personal interviews. The initial choice of col-

lection method was in part guided by past experiences of

other persons conducting this type of research. Reiling's

(1976) experiences, in particular, were valuable since he
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collected data in a form similar to that needed to derive

figures for many components of this study.

A telephone survey was rejected as being inefficient

since the collection of the information required would in-

volve more than an hour at each district. The possibility

of mailed questionnaires was rejected on the basis that

there would not be enough control over the final accuracy of

the data. A personal interview was finally chosen as the

best data collection system.

Sample Selection

Since within the hierarchy of the U.S. Forest Service,

the individual ranger districts are the administrative

entities responsible for a majority of the construction,

operation and maintenance of campgrounds, it is the dis-

tricts that are of major concern when drawing the sample.

To assure representativeness, a sufficiently large sample

was drawn on the basis of several stratifications mentioned

below. Two criteria served as guidelines when selecting the

sample. These criteria are:

The final sample of campgrounds should be diverse

enough and large enough to represent the five dif-

ferent degrees of recreational experience defined

by the RIM handbook (Appendix A).

In order to account for geographic differences

(which may or may not be significant but which must
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be considered when drawing the sample), the sampled

campgrounds should be distributed through four sub-

regions within Oregon and Washington.

Sample Stratification

Geographic Stratification

In order to fairly represent Region Six, the National

Forests within the study area were divided into four re-

gions. These categories are:

The Olympic Peninsula

Western Oregon and Washington

Eastern Oregon and Washington

Central Oregon and Washington

The National Forests placed in each category are listed

in Table 1.

Experience/Development Level Stratification

So that cost and time would be efficiently allocated

while sampling, all campground experience/development levels

within each sampled ranger district were also sampled. How-

ever, since there are relatively few level five campgrounds

(highly developed) and level one (primitive), three separate

strata of ranger districts were defined so that an adequate

sample of these levels of development would be drawn. These

three strata are:



Table 1. Geographic grouping of National Forests within
Region Six used to draw the sample of ranger
districts, 1977.
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Okanogan Olympic Mt. Baker- *

Umatilla
Snoqualmie

Siuslaw

Wallowa-Whitman
Gifford Pinchot

Malheur
Wenatchee

Ochoco
Mt. Hood

Colville
Wilamette

Deschutes

Umpqua

Rogue River

Fremont

Winema

Group 1 Group 2 Group 3 Group 4
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Ranger districts with level one campgrounds. (Not

necessarily to the exclusion of other levels, that

is, the district could have campgrounds within each

of the other levels except level five, but it must

have at least one level one campground.)

Ranger districts with level five campgrounds.

(Again, not necessarily to the exclusion of other

levels.)

Ranger districts with only level two, three and

four campgrounds. (These districts could not have

either level one or level five campgrounds.)

Although all experience/development strata on each dis-

trict were sampled, they were not all sampled at the same

intensity. Level five campgrounds, for example, were 100

percent inventoried because at the time the sample was drawn

only five level five campgrounds existed in the region.

Proportional allocation of the sample was used so that

the final estimates derived from the sarple would be more

precise. By dividing a heterogeneous population (the five

different levels of campground development) into homogeneous

subgroups, gains in precision of .the estimate are often

realized. If each subgroup is homogenous, measurements

within the stratum will tend to vary little from one unit to

the next. Thus a relatively small sample within the stratum

should provide a precise estimate of stratum characteristics.

These estimates can then be combined into a precise estimate
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of the whole population (Cochran, 1963). The sampling rates

used to sample each experience/development level are shown

in Table 2. Thus, after a ranger district was selected, the

campgrounds on the district were sampled according to the

rates listed in Table 2.

Sampling Procedure Summarized

In summary, then, the basic sampling procedure was as

follows. In each National Forest, the ranger districts it

contained were stratified according to the three strata men-

tioned above. After stratification, a selection of the

ranger districts was made such that statistically reliable

results could be attained. If any of the districts had

level five campgrounds, for example, it became part of the

sample. After the sample of ranger districts had been

drawn, all campgrounds on each district were sampled accord-

ing to the sampling rates mentioned ea.rlier. The initial

sample of campgrounds thus drawn is shown in Table 3.

During the process of data collection, it was dis-

covered that a number of campgrounds had either been closed

or reclassified into different experience/development

levels. Some other campgrounds were not owned by the U.S.

Forest Service, thereby being disqualified for inclusion in

the sample. The resulting new sample distribution is shown

in Table 3.
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Table 2. Sampling rates used in drawing final experience/
development level sample, USFS Region Six, 1977.

Experience/Development
Level

Sampling
Rate

1 1/2

2 1/3

3 1/4

4 1/2

5 1/1



Table 3. Initial and revised sample distributions by
experience/development level.
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Initial Sample Distribution

Experience/Development Level

!/The distribution of total numbers of campgrounds within
each level also changed, but exact figures were not
attainable.

1 2 3 4 5 Total

Number of Campgrounds
in Region Six 76 325 523 92 5 1021

Number of Campgrounds
drawn in Sample 15 35 52 21 5 128

Number of Campgrounds
actually samplec1./ 8 35 47 18 3 ill
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This sample, then, provides a means by which data

needed to estimate the relevant cost functions can be col-

lected. Chapter VI provides a discussion of the development

of the statistical model used in the estimation procedure.



CHAPTER VI

THE STATISTICAL MODEL

This chapter deals with the development of a statisti-

cal cost function model. Based on discussion in previous

sections, a quadratic function was chosen as the basis from

which to develop the final model.

The theoretical model from which the final statistical

model was developed is:

TC = f(RVD, F/NP, ELi)

TC = f(S, F/NF, ELi)

where: TC = total cost

RVD = recreational visitor-days

S = number of campsites

F/NF = dummy variable to indicate whether or not a
fee is collected at the campground

EL = dummy variables to indicate the experience/
development level of the campground

Two separate functions are used so that relationships

between total cost (TC), use levels (RI/ID), and campground

size (S) are more easily distinguishable. Another reason

that two functions are used is that high degrees of multi-

collinearity would be expected to exist between two

variables as interdependent as S and RI/ID. The total RVD for
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a campground is in great part dependent on the size of the

campground.

The Explicit Model

RVD, F/NP, EL, and S are the variables that comprise

the theoretical total cost model. From this theoretical

model, an explicit, statistical model must be developed be-

fore the estimation process can proceed.

A priori reasoning indicates that the function should

be curvilinear in order to account for cost relationships

that change at a changing rate. For this reason, the ex-

plicit model is a second degree polynomial.

Employing the variables mentioned above the explicit

statistical model used to estimate the total cost function

is:

TCR = + 1RVD + 2(RVD)2 + 3F/NF + 4EL2 +

5EL3 + 6EL4 + 7EL5

TC5 = io + + 12(S) + 13F/NF + 14EL2 +

15EL3 + 16EL4 + 17EL5

where: TCR and TC5 = total campground management cost
under respective halves of the model

RVD = number of recreational visitor days
per campground per year

F/NF = fee/no fee dummy variable (0 if camp-
ground is non-fee; 1 if fee camp-
ground)
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S = number of overnight sites per camp-
ground

= experience/development, level dummy
variables (0 if not ELi; 1 if ELj)

i = 2, 3, 4, 5

In the following sections the variables used in the

theoretical model are discussed in terms of reasons for in-

clusion in the model and of data available from U.S. Forest

Service records.

Recreational Visitor-Days (RVD)

Since recreational experiences are the "commodityt' be-

ing consumed by the public and since use levels, in the form

of RVD'S are the proxy measurements for the amount of the

commodity consumed, a total cost function must include this

variable. The inclusion of this variable can, for instance,

help answer questions such as "What impact do increased or

decreased use levels have on the total, average, or marginal

cost of campground management?"

Figures for RVD levels on each campground were obtained

from Resource Information Management (RIM) forms provided by

the U.S. Forest Service recreationist on each district. The

procedures by which these figures were determined varied

depending on campground accessibility, campground experi-

ence/development level, and on financial and. time con-

straints placed on district personnel. The more highly de-

veloped campgrounds often had traffic counters and/or live-
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in hosts (U.S. Forest Service personnel). In these in-

stances accurate values for the RVD values were available.

However, the less highly developed campgrounds are often

less accessible and less intensively financed and adminis-

tered. Therefore, personnel tended to visit these sites

less often and resulting RVD estimates are less accurate.

Number of Sites (S)

A priori reasoning indicates that the total cost of a

campground is determined in part by the size of the camp-

ground. The measurement of campground size used here is the

number of sites within the perimeter of the campground and

not the number of acres contained within the campground.

Since this study deals with campgrounds only, which by

definition are facilities designed for overnight use, S is

just the number of designated spots upon which a party can

overnight. Included in this are bare tent sites, tent pads,

and any manner of trailer slots. Picnic sites were not in-

cluded because these sites are not meant to be used over-

night. Other measures of campground size such as the number

of acres were not used since the capacity of the campground

is limited by the number of sites.
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Dummy Variables

Fee/Non-fee Dummy (F/NP)

The fee/non-fee zero-one variable is included in the

model because of the possible role it plays as a determinant

of total cost. This variable is used in the form of a dummy

variable instead of in the form of the actual fee charged at

the campground because it was hypothesized that changes in

total cost would be dependent, to some degree, on whether or

not a campground charged a fee, not on the magnitude of the

fee. Those campgrounds that do charge a fee unavoidably in-

cur increased total costs of some degree due to the measures

taken to collect the fees. In some cases a voluntary fee

payment system is in use and the increase in total cost is

relatively small. Other campgrounds though, that have a

live-in host, incur higher increases in total cost. Thus,

for campgrounds that have no fee, F/NP is zero, and one for

fee campgrounds.

Experience/Development Level Dummy (EL)

As defined in Appendix A, there are five different

degrees of campground development and five concomitant

degrees of available recreational experience. A logical a

priori assumption is that total campground management costs

must vary from one development level to the next since suc-

cessively more developed campgrounds require more facilities
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and personnel time. There are four EL variables represent-

ing experience/development levels in the model. When all

four variables are zero, the model reduces to a function

representative of campgrounds in level one. This formula-

tion allows determination of whether or not levels two

through five are different from level one in terms of their

respective impacts on total cost.

The following sections describe how the various cost

components were estimated.

Cost-Estimation Procedures

Variable Costs

The following discussion describes how values for the

different components of the variable cost were determined.

The costs dealt with in the interview were personnel

costs, vehicle costs, contract costs, and tools and

materials costs. Included under personnel are temporary

crews, seasonal staff (live-in campground hosts, for in-

stance), borrowed crews (fire crews sometimes perform work

while on standby), permanent staff (district recreationist

and assistant(s)), and finally a category of miscellaneous

workers such as YCC, YACC, and Title 10 crews. For each

personnel category, estimates of the number of man-hours by

pay scale were derived. With this information, total
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personnel salaries were established. The salaries thus com-

prise the total personnel cost component.

Contract costs include any fees paid out for the com-

pletion of jobs contracted to personnel external to the U.S.

Forest Service. Such contract jobs include garbage collec-

tion, septic tank pumping, and law enforcement. In many in-

stances, for example, local law enforcement officials in-

cluded the campgrounds in their patrol circuits. The Forest

Service then paid them for their time spent on the camp-

ground patrol.

Vehicle costs were established in a manner similar to

the personnel cost determination. For each personnel cate-

gory, a similar vehicle category exists. In each category,

the number of miles driven on the job and the cost per mile

for each vehicle were recorded. With this information, the

vehicle operating cost was determined. However, there is a

second component of the vehicle cost, that being the depre-

ciation cost of the vehicles. For each vehicle in its

fleet, each Ranger District maintains a list of annual de-

preciation costs. By determining what percentage of the

year the vehicle was used for campground related work, the

depreciation cost chargeable to the total operation and

maintenance cost was established. Thus, vehicle operating

cost and vehicle depreciation cost comprise the total

vehicle cost.
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Tool costs include damage costs and oil and fuel costs

for power tools. Material costs are comprised of money

spent on materials and supplies such as paint, plumbing, and

travel. As a check on the materials cost-figure, a question

about vandalism was included in the questionnaire. In most

cases, the materials, tools, and personnel costs associated

with reparation of the vandalism are embodied within the

individual cost figure.

Fixed Costs (Replace-in-kind Costs)

As a measure of the initial construction price of the

campground, replace-in-kind figures were used. The replace-

in-kind figure theoretically includes materials, labor, and

transportation costs. Thus, by determining the replace-in-

kind cost of each facility on the campground and summing

these figures, the total replace-in-kind cost for the entire

campground is established. This figure is also the total

fixed cost of the campground.

In order to accomplish this task, two items are needed.

First, a list of facilities comprising the campground is

needed. This list is easily obtained in the form of the RIM

Facility Condition Record. Second, a list of replace-in-

kind costs for each facility, that is area specific, is

needed. These unit costs may be different for different

areas since labor, transportation and materials costs vary

from one region to the next. However, this specificity was
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not attainable in all cases. In some cases a national -

forest or district found that the replace-in-kind costs list

of a neighboring or nearby forest suited their needs.

This list of replace-in-kind costs is also known as the

facility inventory and is found in section 2309.1 of the

1977 and 1978 RIM handbooks. As a point of comparison, the

regional office in Portland, Oregon provided a list of

average regional facility costs.

Thus, the fixed cost component is obtained by multiply-

ing the unit costs derived from the replace-in-kind list and

the number of units obtained from the facility record.

Timber Opportunity Costs

Data needed for timber opportunity cost determination

were derived from a number of sources. District timber per-

sonnel were contacted to establish the site index of the

area, stand age and volume, and the management plan that

would probably be used if the campground area were converted

back to timber production. Where needed, these personnel

also provided managed stand yield tables from which future

yields were determined.

For clearcut management situations, the number of years

that would elapse before the initial clearcut was performed

were recorded. Beyond this point in time, the length of

rotation on which the new stand would be placed was deter-

mined. Bulletin 201 (McArdle, 1961) was used to establish



2Peripheral impact zones were taken into account in deter-
mining the campground acreage to use.
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per acre volumes for clearcuts. The above information,

along with stumpage values, was used in conjunction with

Equation (12) or (13) to establish the present value of the

timber produceable by the campground site.2

Shelterwood management situations required additional

information to complete present value computations. Needed

is knowledge concerning the spacing of the intermediate cuts

made during the cutting cycle. Managed-stand yield tables,

provided by the Ranger District personnel, provided figures

for intermediate cut volumes.

Actual dollar values for harvested timber were derived

from the outputs of neighboring timber sales. As many sales

as possible that were close to the campground (within the

same township and range). and had occurred. within the last

year (so that dollar values would not have to be adjusted

for inflation) were studied and the average stumpage value

of those sales was used as the value applicable to the camp-

ground. This approach was used since these sales reflected

logging costs that could reasonably be expected on the camp-

ground area.

The above discussion presents the statistical model

used in this study, the variables within the model, and the

methods by which the components of total campground
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management were determined. Chapter VII presents the model

as estimated from the sample data.



CHAPTER VII

THE ESTIMATED TOTAL COST MODEL

The final empirical model is an estimated function

showing how total cost varies with changes in RVD or S

levels. Both functions were derived via standard multiple

regression techniques and are based on costs amortized at

ten percent, the median of the three interest rates used.

These two estimated functions are:3

TC = 204.67 + .18 (RVD) + .0000062 (RVD)2

(0.06) (1.38) (10.67)

+ 5638.20(FNF) + 4087.70(EL2) + 8598.00(EL3)

(1.82) (1.03) (2.13)

+ 15022.00(EL4) + 51881.0O(EL5)

(2. 64) (6.77)

R2 = .93 F = 193.41 d.f. = 103

TC = 243.33 + 73.33(S) + 5.11(S)2 + 5428.40(FNF)

(0.07) (0.76) (12.64) (1.88)

+ 3973.70(EL2) + 7115.90(EL3) + l3064.00(EL4)

(1.08)

+ 43365..00(EL5)

(5 . 74)

(1.86) (2.46)
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3The Student's t statistics associated with each regression
coefficient are listed in parentheses below the coeffi-
cient.



= .94 F = 224.96 d.f. = 103

The coefficients indicate the amount by which total

cost (TC) will change if the variable with which they are

associated has a value other than zero. Thus, in Equation

14, the term .18 (RVD) indicates that the total cost will

increase or decrease $.18 for every unit change in the

recreational visitor-day (RVD) level. The coefficients

associated with the dummy variables (zero/one variables)

indicate the change in total cost that can be expected if

the development level status or the fee status of the camp-

ground is altered.

Below each equation, values are listed for R2, the

coefficient of multiple determination, F, a statistic used

to test the degree of relation between the dependent and

independent variables, and d.f., the number of degrees of

freedom associated with the F-test.

The coefficients in Equations (14) 'and (15) are based

on data established with a 10 percent interest rate.

Similarly, any results derived or statements made on the

basis of Equations (14) and (15) are based on data estab-

lished under the same interest rate conditions.

The model as it stands allows comparison of each ex-

perience level with experience level one in terms of impact

on total cost. The significant coefficients of experience

levels three, four, and five indicate that they are all
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different from level one campgrounds as far as the impact on

total cost. However, the model does not directly allow

determination of whether or not two neighboring experience

levels such as experience level three and experience level

four are different from each other. To determine if the

experience levels are different from each other an F-test is

needed to establish whether or not regression coefficients

are different. The F-test used here compares a full model

wherein the coefficients of the two experience level

variables in question are separate, with a reduced model

wherein the two variables in question have been dropped out

and a new variable equal to the sum of the two variables is

inserted. These two models are:

Full model:

y
=

+ 1x1 + 2x + 3x2 + 4x3 + 5x4 + 6x5 +

7x6

Reduced model:

=
+ x1 + 2x + 3x2 + (x3 + x4) +

87x6

where: y = dependent variable

= independent variables

i = 1,2..., 7

The specific F-statistic used for the test is:



(18)
SSER - SSEFF=

MSEF

where: SSER = error sum of squares of reduced model

SSEF = error sum of squares of full model

MSEF = mean squared error of full model

Thus, if the new (reduced) model tends to 'explain"

more of the variation about y than the full model, F would

tend towards smaller values than if the reduced model didn't

account for more variation than the full model. The F

values, along with levels of significance, are shown in

Table 13 for each pair of neighboring experience levels

under both halves of the model. A significant F value indi-

cates that the full model is the "better" of the two and

therefore the two regression coefficients in question are

actually statistically different. Table 9 shows that under

the S half of the model the coefficients of experience level

two and experience level three are not significantly dif-

ferent. In fact, the coefficient of the (EL2 + EL3)

variable in the reduced model is almost exactly inbetween

the separate experience level two and experience level three

coefficients in the full model. Thus, the figures cited in

Table 5 as being the estimated points of economic efficiency

for experience level two and experience level three camp-

grounds under the S part of the model are only moderately

reliable. All other neighboring coefficients, under both

halves of the model, are significantly different from each
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Table 4. Results of F test on regression coefficients

64

under each model half (d.f. = 103)

Halves of
Model F

RVD

EL2 ,EL3 3.18 (j93

EL3, 2 . 74 ".90

EL4, 33.83 >.99

SITES

EL2, EL3 1.64 .80

EL3 ,EL4 3.02 ".92

EL4 ,EL5 25.71 >.99
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other. Thus, comparison of points of peak operating effi-

ciency between the average sampled campground and any speci-

fic campground should be fairly accurate.

During the formulation of the model, it was proposed

that a major determinant of the total campground management

cost would be whether or not the campground was a fee, or

non-fee campground. This hypothesis is substantiated at the

90 percent significance level by the estimated models. The

coefficients of the F/NF variables are significant in both

halves of the model. This indicates that if a campground

is a fee campground, it will be subject to an extra total

cost burden. (The increased total cost arises from in-

creased materials and personnel costs.) From the estimated

model the value of this extra cost burden is in the neighbor-

hood of $5,500.00 (the approximate value of the F/NP coeffi-

cients)

Equations (14) and (15) represent the average camp-

ground in Region Six. But this "average" campground func-

tion does not serve to answer questions concerning the total

cost of operating a campground if it is a level two or level

three campground for instance. The overall function can be

used to develop functions specific to each development

level. These new functions are derived by successively re-

placing the dummy variables by a zero or a one. For

example, the equations representing the total cost per RVD

relationships for experience/development levels 2 and 3 are:
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Level 2 TC = 4292.37 + .18 (RVD) + .0000062 (RVD)2

+ 5638.20 (FNF)

Level 3 TC = 8802.67 + .18 (RVD) .0000062 (RVD)2

+ 5638.20 (FNF)

In this way, a function can be derived for each

experience/development level. Each of these individual

functions is shown in Table 5. As mentioned above the signs

of all coefficients in the model are positive; this indi-

cates that the total cost function is an increasing func-

tion. Also, the values of the respective second derivatives

(with respect to RVD and S) are positive indicating that the

shape of the function is concave up. Graphic representa-

tions of all equations under each half of the model are

given in Figures 4 and 5.

This "shifter" approach to the determination of the

individual functions was chosen over the alternative method

whereby an individual regression equation is established for

each level for three reasons:

1. Individual regression. equations could not be estab-

lished for each level due to the small number of

observations for experience levels one and five (8

and 3 respectively). Level 1 observations could be

grouped with level two observations and those of

experience level four with those of experience

level five since a fair degree of homogeneity may



Table 5. Individual experience/development level total
cost functions (i = 10 percent) for U.S.F.S.
Region Six campgrounds, 1977.

Visitor Days

EL1 TC = 204.67 + .18 (RVD) + .0000062 (RVD)2 + 5638.20 (FEE)

EL2 TC = 4292.37 + .18 (RVD) + .0000062 (RVD)2 + 5638.20 (FEE)

EL3 TC 8802.67 + .18 (RVD) + .0000062 (RVD)2 + 5638.20 (FEE)

EL4 TC = 15226.67 + .18 (RVD) + .0000062 (RvD)2 + 5638.20 (FEE)

EL5 TC = 52085.67 + .18 (RVD) + .0000072 (RVD)2 + 5638.20 (FEE)

Sites

EL1 TC = 243.33 + 73.33 (sites) + 5.1]. (sites)2 + 5328.40 (FEE)

EL2 TC = 4217.00 + 73.33 (sites) 4 5.11 (sites)2 + 5428.40 (FEE)

EL3 TC = 7359.20 73.33 (sites) + 5.11 (sites)2 + 5428.40 (FEE)

EL4 TC = 13307.30 + 73.33 (sites) 5.11 (sites)2 + 5428.40 (FEE)

EL5 TC = 43608.30 + 73.33 (sites) + 5.11 (sites)2 + 5428.40 (FEE)
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be reasonably assumed within each grouping. How-

ever, this procedure would not provide the indivi-

dual equations desired.

A scatter plot of the available data visually

indicated that trends among individual development

levels did not exist, further indicating that

individual regression equations would not be

reliable.

Regression analysis with ungrouped data and a full

model including interaction terms indicated that

individual trends did not exist within each level.

This then indicated that the shape of the function

does not change substantially from one level to the

next and therefore the "shifter" approach is

reasonably valid.

Estimated Average Cost

From each of the above mentioned total cost functions,

the derivation of the average cost functions representative

of each experience/development level and the function repre-

sentative of the average campground is possible. After the

(constant) term has been adjusted, the function is

divided by the units in question. For example, the AC curve

for EL2 campground wherein TC is a function of RVD's, is

found as follows:



TC2 = 4292.37 .18 (RVD) + .0000062 (RVD)2

and dividing by RVD,

4292.37AC2
- RVD

+ .18 + .0000062 (RVD)

where:

This computation can be performed for each experience

level under each half of the model. The average cost curves

for each EL under both halves of the model are depicted

graphically in Figures 6 and 7.

Estimated Marginal Cost

The estimated total cost functions (14) and (15) are

not only the source from which the average cost functions

are derived, but also the marginal cost functions. The

marginal cost function is the first derivative of the total

cost function with respect to the quantity in question (RVD

and S). Thus, for EL1 campgrounds, the two marginal cost

functions are:

MC = 204.67 + .18 + .000012 (RVD)

MC = 243.33 + 73.33 + 10.21 (S)
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TC2 = total cost of operating and maintaining an
EL2 campground

AC2 = average cost of operating and maintaining an
EL2 campground

MC functions can be developed for each experience!

development level as was done with the total cost and
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average cost functions. Equations (23) and (24) are plotted

in Figures 8 and 9 respectiVelY.

As can be seen from Figure 8 or 9, the marginal unit

cost function is nearly a linear increasing relationship

within the range of available data. In general, the margin-

al cost of producing the first units of output is expected

to be high. Thus, the theoretical MC functiOn starts out as

a decreasing function. The functions depicted in Figures 8

and 9 are at no point decreasing functions. As indicated

above, a decreasing c function is a theoretical condition.

In actuality, usually no firms operate where MC is a de-

creasing function because operation is inefficient in those

ranges. Thus, one explanation for the linearity of the

estimated MC functions lies in the probabilitY that few or

none of the sampled campgrounds were operating at those

levels of inefficieflCY.

Estimated Maximum Economic Efficiency

From AC and MC functions, the point of maximum economic

efficiency in terms of resource allocation and output can be

established. The point where AC = MC is the point of maxi-

mum economic efficiency. This point of efficiency can

easily be established for any particular campground given

its development level so that the correct functions can be

defined. For example, under the RVD half of the model
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Figure 9. Estimated marginal cost of campground management for U.S.F.S. Region Six
experience level one campgrounds in 1977, by number sites (S).
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MC = ____ - b1 -I- 2b2 (RVD)

b
AC

= RVD =
+ b1 + b2 (RVD)

the point of economic efficiency is then:

MC = AC

b
b1 + 2b2 (RVD) - + b1 + b2 (RVD)

2
b0

(RVD) = -
b2

RVD =

A similar mathematical manipulation of the second half

of the model shows that the estimated optimum number of

sites (S) is:
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Thus, the points v'b0/b2 and Vb10/b12 represent the

quantities associated with maximum economic efficiency for

the respective halves of the model. The results of this

calculation are shown for each experience level under each

half of the model in Table 6. If a firm operates below, or

past, this level it is not operating most efficiently. The

figures in Table 6 indicate that the average campground is

being operated below peak efficiency.

S = 1b10/b12
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Table 6. Estimated points of maximum economically effi-
cient campground management, by experience level
for Region Six U.S.FS. campgrounds, 1977.

Estimated economic
efficiency levels Sample average
RVD S RVD S

EL1 5709 7 3063 6

EL2 26144 29 3594 7

EL3 41550 43 7413 17

EL4 57641 61 37583 50

EL5 95873 98 21567 49
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The above estimated total, average, and marginal cost

functions represent the estimated cost function model. In

combination or singly, these functions can be used to estab-

lish the economic structure of any campground in Region Six

in terms of the average campground, within similar experi-

ence/development levels. District recreation personnel can,

for instance determine whether or not their campgrounds are

being operated and maintained more, or less, efficiently than

the average campground.

The above discussion presents the estimated total cost

model along with average and marginal cost estimates. Chap-

terVill presents an analysis and discussion of the estimated

model and the sample data.



CHAPTER VIII

ANALYSIS OF RESULTS

Establishment of exact production costs or establish-

ment of precise increases or decreases in resource input

needed to achieve a maximum economic efficiency is not with-

in the scope of this study. Rather, the study is meant to

establish relative relationships that exist within the camp-

grounds in the sample.

The estimated cost function model discussed in Chapter

VII provides the framework from which to begin an analysis.

Basic Statistics

The term basic statistics refers in this case to

totals, averages, t scores, and coefficients of correlation.

As mentioned above, the estimated model is a predictor of

total costs. In order that U.S.F.S. recreation personnel

may more easily compare the cost status of a particular

campground with that of the average sampled campground in

the same category, Tables 7 through 12 are presented.

From Tables 7 through 9 total values for all parameters

in the model can be drawn. Table 7 provides information

concerning total cost per visitor-days (RVD), and total num-

ber of sites (S), for all campgrounds in total and for all

campgrounds within a specific experience level (EL). Total
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Table 7. Total cost per site (S) and per recreational visitor-day (RVD) for U.S.F.S.
Region Six campgrounds, by experience level and interest rate in 1977.

6%
TC/Site

10%
TC/Site

13%
TC/Site

6%
TC/RVD

10%
TC/RVD

13%
TC/RVD

All EL'S 835.76 886.09 954.23 1.44 1.53 1.64

EL 1 146.65 153.31 162.51 .26 .28 .29

EL 2 721.65 769.44 816.02 1.35 1.44 1.52

EL 3 703.22 744.70 803.03 1.65 1.74 1.88

EL 4 950.62 1007.96 1087.08 1.26 1.33 1.44

EL 5 1260.75 1328.69 1442.59 2.86 3.01 3.28
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Table 8. Total variable cost per site (S) and per recrea-
tional visitor-day (RVD) for U.S.F.S. Region Six
campgrounds in 1977 by experience level.a

avalues under different interest rates do not here exist
since, in this case, the variable costs are annual costs
and therefore need not be amortized.

TVC/site
$

TVC/RVD
$

All EL's 277.13 .48

EL1 85.34 .14

EL2 238.24 .45

EL3 220.89 .52

EL4 336.80 .45

EL5 348.56 .79



Table 9. Total fixed cost per site (S), per recreation visitor-day (RVD) and per
campground for U.S.F.S. Region Six campgrounds in 1977 by experience level
and interest rate.

6%

TFC/Site
$

10%

TFC/Site
$

13%
TFC/Site

$

6%

TFC/RVD

$

10%

TFC/RVD
$

13%
TFC/RVD

$

6%

TFC/CG
$

10%
TFC/CG

$

14%
TFC/CG

$

All EL's 533.02 584.35 653.58 .92 1.01 1.13 10261.89 11250.00 12582.98

EL1 71.31 77.97 87.16 .13 .14 .16 392.21 428.84 479.38

EL2 383.47 436.12 487.54 .71 .81 .91 7764.1 8475.11 9490.02

EL3 447.20 488.14 546.61 1.05 1.14 1.28

EL4 613.82 671.16 750.27 .81 .89 .99 30520.31 33371.70 37305.50

EL5 894.80 978.37 1093.71 2.03 2.22 2.49 43845.10 47940.55 53591.67



84

operating cost (TC) is shown broken into the various com-

ponents of which it is comprised. The total operating cost

is:

TC=TVC+RIK+TOC

where: TC = total cost

TVC = total variable cost

RIK = replace-in-kind cost

TOC = timber opportunity cost

The replace-in-kind and timber opportunity cost figures

are shown under three different interest rate headings. In

all cases where the particular cost was established by amor-

tization, the value of the cost under each interest rate

scheme is presented so that flexibility in making compari-

Sons or decisions is maintained. Thus, if a person wished

to know the total expenditures incurred by all level two

campgrounds sampled in Region Six under a 10 percent

interest constraint, the sum

TVCEL + 10% RIKEL + 10% TOCEL

would provide the answer.

Tables 10 and 11 provide various average cost and

revenue figures along with average consumption and capacity

values.



Table 10. Average number of sites (S),recreatjonal visitor-days (RVD's) and dollars
of replace-in-kind costs (RIK), timber opportunity costs (TOC), and total
variable costs (TVC) per campground for U.S.F.S. Region Six campgrounds
in 1977 by experience level. (Amortized costs shown under each of the
three interest rates.)

# Sites # RVD TVC 6% RIK 10% RIK 13% RIK 6% TOC 10% TOC 13% TOC

All EL's 19.3 11170.3 5335.40 10261.95 11250.11 12582.98 492.91 465.74 452.79

EL1 5.5 3062.5 414.38 392.21 428.84 479.40 0.00 0.00 0.00

EL2 6.7 3594.3 1599.59 2574.73 2928.25 3273.45 671.06 638.38 605.96

EL3 17.4 7412.8 3835.11 7764.10 8475.11 9490.02 609.99 619.08 616.92

EL4 49.7 37583.3 16746.71 30520.31 33371.70 37305.50 0.00 0.00 0.00

EL5 49.0 21566.67 17079.60 43845.10 47940.52 53591.67 852.11 85.87 15.82



Table 11. Average fee revenue per campground and per recreational visitor-day (RVD)
in dollars for U.S.FS. Region Six campgrounds in 1977, by experience
level compared with average variable and average total cost per RVD.

TVD
AVC = average variable campground cost

= CC's

ATC = average total campground cost -

RVD = average number of visitor days per campground

CG RVP AVC/RVD ATC/RVD

All EL'S 2083.91 .19 .48 1.44 1.53 1.65

EL1 0.00 0.00 .14 .27 .28 .30

EL2 0.00 0.00 .45 1.35 1.44 l.52

EL3 992.72 .13 .52 1.65 1.75 1.88

EL4 9272.00 .25 .46 1.27 1.35 1.45

EL5 5920.00 .27 .79 2.86 3.02 3.28
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Table 12 is included so that the status of the basic

business maxim, wherein total costs must be less than or

equal to total revenue to classify as a successful business,

can be established. Jumping ahead momentarily, Table 12

shows that fee revenues do little to alleviate the total

cost burden. The fact that experience level four fee

revenues are substantially larger than the fee revenues at

other experience level campgrounds can be explained by the

fact that one of the experience level four campgrounds is

very large and enjoys heavy use levels. In fact, this one

outlier can be seen to have an effect in all sectors.

Rather than eliminate this observation, it was maintained in

the data set since the campground is an important element in

U.S. Forest Service budget determinations.

Results of a Comparable Analysis

As a point of comparison, some results of Reiling's

(1976) study of fifteen U.S. Forest Service Campgrounds on

the Oregon Coast are presented in the following paragraphs.

Although Reiling did not develop cost functions, or

sample to differentiate between development levels, he did

derive data similar to those presented in Tables 7 through

12. Since 13 of the 15 campgrounds sampled by Reiling were

experience level four campgrounds, the following comparisons

are limited to experience level four campgrounds within this

study.



Table 1977 campground fee12. U.S.F.S. Region Six,

88

revenue as a percent of total campground
management cost (1 = 10%)

% of TC

All EL's 12.22

EL1 0.00

EL2 0.00

EL3 7.67

EL4 18.50

EL5 9.09
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Reiling found that the total management cost per camp-

ground averaged approximately $31,300.00. The average ex-

perience level four campground in this study cost about

$50,000.00 to operate and maintain. The difference between

the two figures stems in part from the high total cost

figure for the outlying level four campground mentioned

above. Excluding the outlier, the adjusted figure for this

study is approximately $35,400.

In terms of total cost per site, Reiling found that the

average total cost per site was in the neighborhood of

$760.00. The comparable figure in this study being approxi-

mately $1,000.00. Again, the explanation for the difference

lies in the inclusion of the one outlier. Approximately

thirty percent of all sampled experience level four camp-

sites are in the outlying campground. The campgrounds in

Reilings study had an average of 41.5 sites per campground;

49.7 (37.8 excluding the outlier) sites per experience level

four campground is the average for this study. So allowing

for differences in total cost estimation and for the in-

clusion of the outijer, it is understandable that Reiling's

total cost per site figure is lower than the estimate made

in this study.

4Reiling's original figures were based on 1973 data. The
consumer price index for the years 1973 to 1977 was used to
adjust Reiling's 1973 figures to 1977 figures.
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Reiling1s total cost per RVD is $3.41, the comparable

figure in this study is $1.33 (without the outlier this

figure becomes $1. 86). This difference is predominantly

due to differences in use levels. Reiling's average use

figure is approximately 11,000 RVD per campground. The com-

parable figure for this study is about 37,500 RVD per camp-

ground. Thus, considering that the use levels are widely

divergent, it is reasonable to expect that Reiling's total

cost per RVD would be the higher of the two.

Although Reiling's total cost per RVD estimate was sub-

stantially higher than the estimate made in this study, the

rest of his results are comparable to the results of this

study. Reiling, however, spent considerable time personally

inventorying each campground to establish his basic facility

data. This study, on the other hand, employed the RIM Faci-

lity Condition Record instead. The observation to be drawn

from this is that the data collection system used in this

study is more efficient than Reiling's system in that less

time is neededto obtain reliable results.

Review of Hypotheses

One of the predominant hypotheses put forth in this

study served as a basis upon which the sample stratification

scheme was developed, that hypothesis being that the total

cost of managing a campground would be progressively larger

as the experience/development level increased.
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In terms of the estimated cost functions, this hypothe-

sis is substantiated to a large degree. Scrutinizing Tables

6 through 9 further substantiates this hypothesis. Total

cost per site, total cost per visitor day, and total cost

per campground all show increasing trends as the experience

level increases, although there are some irregularities.

Such irregularities can be expected in sample data.

One reason that the total cost hypothesis was put forth

stems from the definitions of the different experience

levels (Appendix A). By definition, each progressively

larger experience level requires more and more diverse types

of facilities. Although the number of sites may not in-

crease substantially, the amount of money invested in equip-

ment of higher and higher standards (pit toilet versus flush

toilet for instance) does. Therefore, the crux of the

hypothesis is that total fixed cost should increase from ex-

perience level one through experience level five. Table 9

supports this part of the hypothesis well. Total fixed cost

per campground increases continually from experience level

one to experience level five.

Another hypothesis that was suggested revolved around

use levels. It was hypothesized that due to the large nuin-

bers of recreational vehicles and the demand for campground

space, the higher experience level campgrounds would be sub-

ject to higher use levels since they provide trailer facili-

ties and spaces for recreational vehicles. Experience level
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four campgrounds on the average experienced use loads almost

five times higher than those experienced by experience level

one, two and three campgrounds. The experience level five

use load was approximately 3 times higher than experience

level three (Table 9). Thus, it is conceivable that the

trend of use levels among different campgrounds is in part

due to the large number of recreational vehicles owned by

the public. Use of a recreation vehicle almost automati-

cally limits camping to highly developed campgrounds.

(Although some people may argue that campgrounds are not

needed when one owns a recreational vehicle, owners of

recreational vehicles often desire high degrees of social

interaction when camping. Highly developed campgrounds can

provide this interaction.)

The above discussions represent a summary of the

hypotheses upon which this study was structured. In almost

all cases, the hypothesis in question was substantiated by

the cost function estimate and/or by the data. Thus, the

results of this study can be used as a guiding tool when

decisions concerning campground operations and maintenance

need to be made. Some possible uses of the model and sug-

gestions as to how subsequent studies could be better per-

formed are discussed in Chapter IX.



Policy Implications

From the evaluation and analysis of the data and the

estimated model, three prominent observations regrading

future campground management and future research were

derived.

The first of these observations concerns the use-fee

rate at the more highly developed campgrounds. No reference

is made here as to the particular campground development

level that delineates the fee campgrounds from the non-fee

campgrounds. Rather the inference is to the degree that the

fee charged at the fee campgrounds is effective in helping

to dispel the operation and maintenance costs. A look at

Table 11 shows that, at most, 18.5 percent of the cost is

covered by the fee revenue from experience level four camp-

grounds. Assuming that, since the campgrounds are publicly

owned, the management costs are partially subsidized, it may

not be reasonable to expect the fee revenue to entirely

cover the cost. However, since few or no guidelines exist

to establish what the optimum subsidy level is, it is dif-

ficult to establish optimum fee levels.

A second observation regards the efficiency of the

campground management. In this case the efficiency is

93
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measured in terms of the average cost per site and recrea-

tional visitor-day of providing the recreational experi-

ence. At the point where the marginal cost of production

increases above the average total cost, production effi-

ciency in a non-price situation (in which category many of

the campgrounds fall) begins to decrease. At this point,

the cost of producing an extra unit of commodity is higher

than the average cost per unit of those already produced.

Examination of Tables 6 and 10 indicate that on the average,

the campgrounds in Region Six are being operated below this

point of efficiency. These results do not necessarily imply

that if a particular campground is presently being operated

below these levels, the recreation manager should increase

either the size of the campground or the number of visitor

days. Total management costs will increase if either S

(nthnber of sites) or RVD (number of recreational visitor-

days) is increased. Rather, these results are only indica-

tors of maximum economic efficiency; they indicate the

point of minimum per unit (average) production cost, not the

point of minimum total cost.

Data limitations, although not directly related to

future campground management, do have a bearing on present

and future campground management cost studies. These data

limitations center around the accessibility and accuracy of

the data. Ease of access problems have to do with the for-

mat used to record the data and the method by which the data
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are stored. Accuracy problems, however, indicate that the

raw data is not as reliable as it could be. The success or

failure of a project such as this rests on the quality of

the raw data. Suffice it to say that, wherever possible,

efforts should be made to insure the accuracy of the raw

data. The access problems mentioned above refer mainly to

the format in which the raw data were stored. The needs of

this study required some data in an entirely different for-

mat than that in which it was stored. (See questionnaire

Appendix B.) If future projects include studies such as

this one, consideration might be given to the types of data

maintained and to the storage format used.



CHAPTER IX

S UMNARY

The objectives of this study were (1) to compare the

costs of providing camping among different types of U.S.

Forest Service developed campgrounds in Oregon and Washing-

ton and (2) to help determine possible policy implications

regarding future management in relation to the costs of pro-

viding the various camping facilities. In order to meet

these two objectives a model was developed for use in esti-

mating the short-run campground operation and maintenance

cost function(s).

Various methodologies exist for the development of an

estimation procedure such as the one mentioned above. A

survey of available literature showed that there are three

widely used estimation procedures. These procedures are

the synthetic method, estimation via linear prograitiming, and

statistical estimation via regression analysis. Statistical

estimation was chosen as the tool to use in this study be-

cause it is not restricted by as many assumptions.

Keeping in mind that the crux of the model is a set of

cost functions, a particular functional form to use in con-

junction with the chosen estimation procedure has to be

identified. For reasons of flexibility in model formula-

tion, a quadratic form was chosen over others.
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5The results presented are made up of components amortized
with a 10 percent interest rate.
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In order to complete the list of items needed to

develop and then estimate a cost function, a sample of 111

campgrounds was chosen via a doubly stratified sampling sys-

tem. Regression analysis was then used to make an estimate

of the model.

The model is structured to represent the total cost of

managing a campground as a function of the degree of de-

velopment of the campground and of one of two quantity

variables. The two quantity variables being the annual

campground use level and the number of ties on the camp-

ground. Thus, there are two halves to the model; one which

represents the total cost as a function of the use and de-

velopment level of the campground, and another which pre-

sents total cost as a function of the number of sites on the

campground and the development level of the campground. In

all cases, the estimated coefficients of the variables with-

in the model are positive indicating that within the range

of available data, the total cost functions are increasing

functions. The R2 values of each equation are high indicat-

ing that the functions are reliable predictions of total

cost. From these two total cost functions, average and

marginal cost functions were derived.

A brief summary of the results5 obtained from the

sample data should suffice to provide the reader with a
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basis from which to make rough comparisons. Also, the fol-

lowing results are representative of the regional averages,

they are specific to no development level.

The estimated total costs per site and per recreational

visitor-day (RVD) are $886.09 and $1.53, respectively.

These total cost figures can be broken down into their con-

stituent parts: total fixed cost (TFC), total variable

cost (TVD) and timber opportunity cost (TOC). The TFC per

site is $576.93 while the TVC per site is $273.61, and the

TOC is $23.88 per site. The comparable figures for TFC/RVD,

TVD/RVD, and TOC/RVD are $1.01, $0.48, and $0.04 respec-

tively. In both cases the fixed cost component comprises

almost two thirds of the total cost figure. As a point of

comparison the average fee revenue per RVD was $0.19.

The average campground in Region Six during 1977, as

estimated by this study was comprised of approximately 19

sites and was subject to 11,170 recreational visitor days of

use.

Conclusions

The basic results mentioned above, the estimated func-

tions and the tabulated sample data, comprise the basic

structure of the overall estimated campground management

cost regime. As a basic framework from which to compare

costs among different types of campgrounds, the results of

this study are sufficient to satisfy the first objective of
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the study. Also then, the results satisfy the second objec-

tive of the study in that they are used as the basis from

which to derive applicable policy implications.

The estimated model is suitable to supply information

of interest to U.S.F.S. Recreation personnel. Examples of

such information include estimation of the points of effi-

cient campground operation and maintenance in terms of camp-

ground size and degree of use. Such information is useful

in that the district recreationist can compare it with

figures from individual campgrounds and, if warranted, make

adjustments in the operation and maintenance of the camp-

grounds. The estimated model also provides information con-

cerning how costs differ from one campground development

level to the next. Thus, if a manager is contemplating

changing the developing level of a campground, he or she can

approximate the decrease or increase in costs that will be

incurred.

Finally since the estimated model is statistically

reliable and since the major hypotheses upon which the study

was founded were substantiated by the estimated model, it

can be concluded that the cost function model derived and

estimated in this study is useable as an indicator of the

1977 campground management cost structure. However, the

estimated model cannot be used in its present form as an

indicator of future cost trends. It is impossible, for in-

stance, to determine whether or not cost levels will change



in the future just by the use of this model. Time series

data would be needed to help determine such changes in cost.

Study Limitations and Suggestions for
Future Research

One of the major limitations of this and similar

studies revolves around the physical characteristics of the

campgrounds. In this study five broad campground classifi-

cations were used which roughly define the amount of site

modification that has occurred and the amount of social

interaction a camper can expect at a campground. This

classification system does not, however, take into account

qualitative campground characteristics that a recreationist

may employ in deciding which campground to use. These

qualitative characteristics include such items as whether or

not the site affords scenic viewing, or how easy or diffi-

cult it is to obtain access to the campground. Although

measurement of variables such as these may be subjective,

some indicator of the "environmental desirability" of a site

would aid in the determination of use patterns to which a

particular site is subject.

A possible approach to the development of such a quali-

tative variable would be similar to forest type-mapping.

First, the major environmental factors such as mountains and

lakes' which tend to make one site more desirable than

another must be delineated. Each campground is then rated

100
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or "typed" on the basis of the presence or lack of the

various environmental factors.

This problem of the qualitative characteristics of a

campground leads to another related study limitation. Half

of the model in this study rests on the hypothesis that the

total cost of managing a campground is in part a function of

the use levels to which the campground is subject. The use

levels in turn are affected by the relative nearness of

population centers. However, the development of a variable

which would indicate the impact that a population center has

on use levels would be difficult at best. Take for example

the population centers of Portland, Oregon (Pop. 383,000)

and Pendleton, Oregon (Pop. 14,000). The impact that these

two cities have on use levels at campgrounds that are equi-

distant from the respective cities may well be the same.

Since Pendleton is relatively more isolated than Portland,

the populace of Pendleton may repeatedly use a few camp-

grounds while the people of Portland, having a larger choice

of nearby campgrounds, may tend to use a particular camp-

ground less often. Thus, it is conceivable that two popula-

tion centers of greatly differing populations would have the

same impact on use levels at two different campgrounds.

A variable designed to indicate such impacts on camp-

ground use levels would have to include measures of the dis-

tance to the population center and the size of the popula-

tion center. The variable should also be designed to



102

indicate the amount of choice the people have in choosing a

campground at which to recreate. Note that the phrase

"population center" is used loosely here. Before such a

variable could be developed for use in future studies the

term "population center" must be more closely defined.

A third limitation of this study lies in the measure-

ment of use levels. As mentioned in Chapter IV in the Quan-

tity Section, aggregate use levels were employed in this

study. Thus, all visitors were treated as campers. The

reason for this lies in a limitation of the available data.

In some cases, the use level data provided by the U.S.

Forest Service did not distinguish between day users and

overnight users. Thus, the number of RVD's listed by acti-

vity on the RIM forms provided by the district personnel in-

clude day and night users. Although camping is broken out

as a separate activity, some of the campers, if not all,

partake of the different activities on the site available

along with day users. Thus, if fishing is available at the

campground, the RVD figure for fishing often reflects the

combined use levels imposed by overnight campers and the

fishermen that come for just the day. The final result is

that the RVD figures are probably over-estimated. This

over-estimation would bias the results slightly by lowering

the cost per RVD figures. The shape of the estimated func-

tion, however, would not change much.
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National Forest Camp and Picnic Site

Development
Scale

1

2

Levels of
Environmental Modification

Minimum site modification.
Rustic or rudimentary im-
provements designed for pro-
tection of the site rather
than comfort of the users.
Use of synthetic materials
avoided. Minimum controls
are subtle. No obvious
regimentation. Spacing in-
formal and extended to mini-
mize contacts with others.
Motorized access not provided
or permitted.

Little site modification.
Rustic or rudimentary im-
provements designed for pro-
tection of the site rather
than comfort of the users.
Use of synthetic materials
avoided. Minimum controls
are subtle. Little obvious
regimentation. Spacing in-
formal and extended to mini-
mize contacts with others.
Motorized access provided or
permitted. Primary access
over primitive roads.

Site modification moderate.
Facilities about equally
for protection of site and
comfort of users. Contem-
porary/rustic design of im-
provements is usually based
on use of native materials.
Inconspicuous vehicular
traffic controls usually
provided. Roads may be hard
surfaced and trails forma-
lized. Development density
about 3 family units per
acre. Primary access to site
may be over high standard
well traveled roads. VIS,

3

Levels of
Recreation Experiences

106

Primitive forest environment
is dominant. Rudimentary and
isolated development sites
beyond the sight or sound of
inharmonious influences.
Maximum opportunity for ex-
periencing solitude, testing
skills and compensating for
the routines of daily living.
User senses no regimentation
Feelings of physical achieve-
ment in reaching site is im-
portant.

Near primitive forest environ-
ment. Outside influences pre-
sent but minimized. Feeling
of accomplishment associated
with low standard access is
important but does not neces-
sarily imply physical exertion
to reach site. Opportunity
for solitude and chance to
test outdoor skills is pre-
sent.

Forest environment is essen-
tially natural. Important
that a degree of solitude is
combined with some oppor-
tunity to socialize with
others. Controls and regimen-
tation provided for safety and
well-being of user sufficient-
ly obvious to afford a sense
of security but subtle enough
to leave the taste of adven-
ture.



No Page 107



Appendix A (continued)

Development
Scale

4

Levels of
Environmental Modification

if available, is informal and
incidental.

Site heavily modified. Some
facilities designed strictly
for comfort and convenience.
of users but luxury facili-
ties not provided. Facility
designs may tend toward and
incorporate synthetic
materials. Extensive use of
artificial surfacing of roads
and trails. Vehicular traf-
fic controls present and
usually obvious. Primary
access usually over paved
roads. Development density
3-5 family units per acre.
Plant materials usually
native. Visitor Information
Services frequently availa-
ble.

High degree of Site modifi-
cation. Facilities mostly
designed for comfort and
convenience of users include
flush toilets; may include
showers, bath houses, laundry
facilities, and electrical
hookups. Synthetic materials
commonly used. Formal walks
or surfaced trails. Regimen-
tation of users is obvious.
Access usually by high speed
highways. Development den-
Sity 5 or more family units
per acre. Plant materials
may be foreign to the en-
vironment. Formal VIS ser-
vices usually available.
Designs formalized and
architecture may be contem-
porary. Mowed lawns and
clipped shrubs not unusual.
(Class 5 sites only provided

5

Levels of
Recreation Experiences

108

Forest environment is pleas-
ing and attractive but not
necessarily natural. Blend-
ing of opportunities for
solitude and socializing with
others. Testing of outdoor
skills on site mostly limited
to the camping activity.
Many user comforts available.
Contrast to daily living
routines is moderate. In-

vites marked sense of
security.

Pleasing environment attrac-
tive to the novice or highly
gregarious camper. Oppor-
tunity to socialize with
others very important.
Satisfys urbanites need for
compensating experiences and
relative solitude but less
intensive than in classes 1-
4. (Obvious to user that he
is in secure situation where
ample provision is made for
his personal comfort and he
will not be called upon to use
undeveloped skills.)



Appendix A (continued)

Development
Scale

Levels of
Environmental Modification

in special situations or
close to large cities where
other lands are not
available.)

Levels of
Recreation Experiences

109
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FOREST DISTRICT CAMPGROUND

DEV. LEVEL REGIONAL LOCATION:

LENGTH OF SEASON NE SE SW NW

NO. OF SITES

FEE ($) NON-FEE

DIST. TO POP. CENTER(S):

NO. VISITOR DAYS (by activity)

1976 1977

Camping

Picnicking

Fishing

Water skiing

Hiking

Viewing

Swimming

111

This questionnaire is part of the data collection process in a
study being conducted by the Resource Recreation Management Department
of OSU concerning operation and maintenance costs of USFS campgrounds.

DATE



Appendix B (continued)

1. Did the recreation department employ any temporary crews to perform
maintenance and repair work on the campground? If so, how many hrs/
days did they work and what were their respective pay scales?

Did you employ any seasonal staff to perform functions such as fee
collection or compliance policing? If so, how many hrs/days did
they work and what were their respective pay scales?

GS-7 Gs-6 GS-5 GS-4 GS-3 Other

# persons

pay

hrs/days

$

TOTAL $

Were any "borrowed" crews (ex., fire crews) used to perform main-
tenance and repair work on the campground? If so, how many hrs/days
did they work and what were their respective pay scales?

GS-6 GS-5 GS-4 GS-3 GS-2

# persons

pay

hrs/days

$

TOTAL $

4. What amount of time did the district recreationist(s) spend in con-
nection with operation and maintenance of the campground? What is
his/her pay scale?

GS-ll GS-9 GS-7 GS-5

# persons

pay

GS-5 GS-4 GS-3 GS-2 Other

# persons

pay

hrs/days

$

TOTM $
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Were any jobs associated with operation and maintenance contracted
out? (such as garbage collection) What was the fee paid to the
contractor:

Job Fee

TOTAL $

How many vehicle miles do you (recreationist) estimate that you
accumulated in the process of performing work associated with this
campground?

# trips miles/trip tot. mi.

cost/mi.
TOTAL $

What are the estimated vehicle miles accumulated by temporary crews
working on the campground?

# trips miles/trip tot. mi.

cost/mi.

TOTAL $

What are the estimated vehicle miles accumulated by "borrowed" crews
working on the campground aside from normal travel?

# trips miles/trip tot. mi.

cost/mi.
TOTAL $

Appendix B (continued) 113

(continued)

GS-ll GS-9 GS-7 GS-5

hrs/days

$

TOTAL $



Appendix B (continued)

9. What are the estimated vehicle miles accumulated by the seasonal
staff working on the campground?

# trips

cost/mi.

10. Did temporary crews or seasonal staff use any tools while working on
the campground? Were there any costs such as repair or replacement
costs associated with their use?

Tool Cost
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mile s/trip tot. nil.

TOTAL $

IOTAL $

11. What materials, if any, were used by crews or staff on operation,
maintenance, and repair activities? (ex.: mulch, paint, gravel,
facilities replacement, etc.) What was the cost of these materials?

Materials Cost

TOTAL $

12. Were there any vandalism costs associated with this campground?

$



Appendix B (continued)

13. What was the total revenue fom fees in C.Y. 1966?

If this campground had not been established, would the area be in-
cluded in the timber management plan? If not, why?

The following to be answered only if a timber management opportunity
exists.

What are the average site class and site index indexes of the area?
What is the total acreage of the area including buffer?

class

index

acres
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What would be the management plan if there were no campground in the
area?

Species Actual Stuxnpage
Composition Avg. age Value (NBF)


