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ABSTRACT

IMPROVED PROCEDURES FOR VALUATION OF THE
CONTRIBUTION COF RECREATION TO NATIONAL ECONOMIC DEVELOPMENT

Improved procedures are presented for evaluating the contri-
bution of recreation to national economic development. These
procedures are to replace those outlined in the Principles and
Standards for Planning Water and Related Land Resources. De-
sirable criteria for valuation procedures are specified.
Variation procedures currently used by federal agencies make
almost exclusive use of the "interim unit day value approach,"
sometimes augmented by point systems. This approach has little
theoretical or empirical justification and does not encourage
efficient allocation of resources. Revision and modification
of the "interim unit day value approach" and the use of point
systems is not a useful method of developing improved pro-
cedures. Rather, it is recommended that models be developed
to predict individual willingness-to-pay for many types of
recreation as functions of site characteristics, the charac-
teristics of the individual user (including the history of
previous use), the availability of substitute activities and
sites, and the location of the individual in relation to the
resources under study. The total value of the resource would
then be a function of these variables, the number of users, and
the distribution of users within the market area. These
functions may be derived from regional travel cost demand
functions (which would also provide estimates of use) or could
be explicit willingness-to-pay functions derived from the
survey method (which must be supplemented by a use estimate).
Examples of the desired models are provided along with guide-
lines for their development and use. Needs for further re-
search are identified.

Dwyer, J. F., J. R. Kelly, and M. D. Bowes

IMPROVED PROCEDURES FOR VALUATION OF THE CONTRIBUTION OF RECREATION
TO NATIONAL ECONOMIC DEVELOPMENT

Final Report to the Office of Water Research and Technology
Grant No. 14-34-001-6237

KEYWORDS: *Recreation/*National Economic Development/*Benefits/
*Consumers' Surplus/*Economics/*Travel Cost Method/
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PREFACE

This report was initiated in response to a problem faced by
planners concerned with water and related land resources. The
Principles and Standards of the Water Resources Council estab-
lishes a national economic development objective, to which
recreation contributes. The study presented in this report
concerns the estimation of this contribution.

The guidelines and procedures for estimating recreation's
contribution to national economic development that are provided
in the Principles and Standards are vague and in some instances
misleading. Agency planners have not made significant progress
in developing improved guidelines and procedures to supplement
the Principles and Standards. Consequently, there has been no
generally agreed upon or universally accepted method of esti-
mating recreation's contribution to national economic
development.

~ The problem was outlined by William H. Honore of the Division
of Water Resources, Bureau of Outdoor Recreation in a presenta-
tion to the Tenth Annual Water Resources Research Conference in
Washington, D.C. on April 9, 1975. Dr. Glenn E. Stout, Director
of the Water Resources Center at the University of Il1linois,
subsequently brought the problem to the attention of researchers
at the University of Il1linois. |

A research proposal was prepared and submitted to the Office
of Water Research and Technology and, after appropriate modifi-
cation, funded by the Office of Water Research and Technology
under Title II of the Water Resources Research Act, Grant No.
14-34-001-6237.

The study was guided, in part, by a team of eight nationally
recognized consultants and the Recreation Benefit Evaluation
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Comnittee, which includes 17 representatives of federal agencies.
The consultants and the Recreation Benefit Evaluation Committee
commented on three previous drafts of this report. In addition,
a Recreation Benefit Evaluation Conference was held at George
Washington University on December 2 and 3, 1976. The Conference
was attended by the research team, consultants, and 40 represen-
tatives of federal agencies, including the Recreation Benefit
Evaluation Committee.

A11 conference participants were furnished a draft manuscript
entitled "Guidelines For Valuation of Water-Based Recreation"
three weeks before the Conference to provide background for
discussion. That document was, in essence, a preliminary draft
of this report. The Conference focused on key issues concerning
recreation's contribution to national economic development.

Thus the authors have benefited from the advice of a large
number of knowledgeable individuals. This report reflects that
advice, but the conclusions are not necessarily endorsed by all
of the consultants, members of the Recreation Benefit Evaluation
Committee, or participants at the Recreation Benefit Evaluation

Conference.

Three outstanding colleagues, Marianne Bowes, Randy A. Ne]son,'

and David J. Ravenscraft made major contributions to the devel-
opment of this report. Without their help, guidance, and in-
sight this report could not have been written.

The authors wish to acknowledge the excellent advice and
assistance that they have received; we alone, however, bear sole
responsibility for this report and the recommendations that it
contains.
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CHAPTER [
INTRODUCTION

Recreational use of water and related land resources contin-
ues to demand increased attention from planners. Population
increases and gains in income, mobility, and leisure for large
segments of the population have contributed to growing parti-
cipation in recreation. At the same time, concern for the
long-term well-being of the natural environment and for the
management of water and water-related land resources has risen
dramatically as a public issue. Perceived conflicts between the
several benefits and costs of recreation development pose a
major challenge for planners.

PURPOSE

The aim of this report is to provide a basis for improved
procedures for evaluating the contribution of water-based recre-
ation to national economic development. The revised guidelines
and procedures in this report suggest replacements for and
supplements to the guidelines presented in the Principles and

1

Standards for Planning Water and Related Land Resources (subse-

quently referred to as the Principles and Standards).
SCOPE

The Water Resources Council estab]ished the Principles and
Standards in 1973 to aid the public planning and decision making

~process. The pPrinciples and Standards provides a framework for

analyzing the beneficial and adverse impacts of an alternative

lWater Resources Council. 1973. Water and Related Land Re-
sources: Establishment of Principles and Standards for Planning.
Federal Register,Vol. 38, No. 174, Part III.



on recreation and other outputs? through four categories or
accounts: national economic development, environmental quality,
regional development, and social well-being. The first two
accounts correspond to the two objectives identified by the
Principles and Standards. The other two accounts are not objec-
tives, but measures of attainment are specified for them. The
procedures for evaluating the contribution of recreation to
national economic development, and analyses based on these
guidelines, have been the object of criticism. This report ex-
amines these procedures and criticisms and develops improved
procedures and guidelines for their use.

It is important to recognize at the outset that the scope of
this paper includes one output, recreation (both positive and
negative impacts on recreation), and considers only one objec-
tive, national economic development. By choosing this focus, we
consider only one facet of the potential contribution of recre-
ation to the quality of Tife.

BACKGROUND

It is useful to Took at recreation's contribution to national
economic development in terms of benefit-cost analysis and the
system of accounts established by the pPrinciples and Standards.

Benefit-Cost Analysis

Evaluating the contribution of a project to national economic
development is generally done in explicit form in a benefit-cost
analysis. Benefits represent the value of the goods and ser-
vices derived from the alternative, while costs are the value of
goods and services that could have been produced had the re-
sources not been withdrawn from other uses. In the case of

2These outputs include water supply, flood control, land stabili-
zation, drainage, power, transportation (navigation), recreation,
and fish and wildlife.
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recreation, this "opportunity cost" should include the mone-
tary costs of development and maintenance of the site or

area, along with an accounting of benefits lost by withdrawing
water and related land resources from their present uses.

The difference between benefits and costs is termed net
benefits. Strict application of a benefit-cost criterion
would require that in choosing among feasible alternatives one
be chosen that maximizes net benefits, with net benefits posi-
tive. Fulfillment of this benefit-cost criterion should en-
sure that it is possible for those who benefit to make suffi-
cient payments to fully compensate the losers such that no one
person is made worse off, and at least some people can be made
better off. If such compensation were to be made, that would
seem to make the benefit-cost criterion a reasonable basis for
project choice. In fact, it is unlikely that full compensa-
tion ever occurs, and it becomes the task of the decision
maker to judge the acceptability of the actual incidence of
losses and gains. Note, however that with this motivation of
the benefit-cost criterion it is reasonable and necessary to
use willingness-to-pay to measure gains, and desired compensa-
tion to measure most losses.

Benefits and costs are ordinarily measured by the sum of
each individual recipient's valuations. Thus, in terms of
national economic development, and leaving aside the distribu-
tion of this gain, a dollar of benefits enters with the same
weight, regardless of who derives the benefits. In order to
include distribution effects in benefit-cost analysis (i.e.,
to evaluate the distribution of benefits and costs among the
population), some consensus on the weights to be attached to
the gains and losses of each individual would be required. In
the absence of such a consensus, the distributional impacts
should be considered separately.



System of Accounts

While accounts other than national economic development are
outside the scope of this study, an understanding of the system
of accounts is essential for subsequent discussion. The

following section provides a general definition of each account.

National Economic Devélopment. This account measures
changes in the value of goods and services provided. A1l
changes which can be evaluated in monetary terms should be in-
cluded in this account. Recreation's impact on this account
is indicated by the willingness of participants to pay in
order to engage in the recreation activities created by the
alternative being evaluated, as well as the full costs of pro-
viding recreation including net benefits lost at displaced
facilities.

Environmental Quality. This account measures changes in
the character of an area's physical and biological environment.
These changes are measured in terms of physical, biological,
and ecological criteria. Recreation's impact on this account
is indicated by alterations in the physical extent of open and
green spaces, wild and scenic rivers, lakes, beaches, shores,:
wilderness areas, estuaries, and other areas of natural
beauty; changes in archeological, historical, biological, and
geological resources and selected ecological systems; changes
in the quality of water, land, and air resources; and irrever-
sible commitments of resources to future uses. As with the
national economic development account, these impacts reflect
changes in the values of goods and the efficiency with which
they are provided. The difficulty in establishing monetary

values for these impacts and the potentially overriding impor-

tance of negative environmental repercussions argue for this
separate account.

B
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Regional Development. This account measures the regional
impact that changes may have. Included are changes in employ-
ment, population distribution, economic base and stability,
and environmental quality. Recreation's impact on this
account would include direct and indirect economic impacts in
areas near recreation developments. Expenditures by recre-
ationists for supplies and services and the establishment of
recreation-related business are examples of. impacts that are
represented in this account. Such indirect expenditures and
changes in employment should not enter into the national eco-

~nomic development account if they reflect shifts in economic

development between regions. That is, there is no change in

“the total value of goods and services if tourist expenditures

increase in one region at the expense of reduced expenditures
elsewhere.

Social Well-Being. This account measures changes in the
distribution of real income among classes, individual well-
being, the availability of opportunity, and other social
factors. This account should, ideally, include changes in the
opportunity to participate in recreation, an accounting of the
impact of recreation on individual and social behavior, and an
analysis of how the benefits of a project will be distributed
among income classes.

Application of the System of Accounts

Under the framework provided by the principles and Stan-
dards, planners are to analyze the contribution of alternative
plans to the four accounts and choose the recommended plan by
weighing these four contributions. The weighting given the
various accounts should be based on the priorities and prefer-
ences of all those Tikely to be affected by the plan. Public
projects are designed to promote the public's welfare. However,
the ambiguities and internal contradictions inherent in the
concept of social welfare preclude the development of a single



objective function which would have overall validity. Multi-
ple criteria such as those presented in the principles and
Standards are therefore required.

APPROACH

The report contains nine chapters including this introduc-
tion. Chapter 2 presents the concepts that are the necessary
basis for the subsequent chapters dealing with the development
of economic models. Chapter 3 outlines standards and objec-
tives for procedures to evaluate recreation's contribution to
national economic development. Current procedures are de-
scribed and their inappropriateness is pointed out. Examples
of improved procedures are then presented and their use is
demonstrated. Chapters 4 and 5 describe how the "survey"
(Chapter 4) and "travel cost" (Chapter 5) methods are to be
used to evaluate recreation's contribution to national eco-
nomic development. In each case, the basic concepts of model
construction are presented and guidelines for model develop-
ment and use are outlined. The concepts, models, and guide-
Tines presented are based on the best procedures currently
available. Chapter 6 summarizes guidelines for evaluation of
recreation's contribution to national economic development.
This chapter highlights the findings of Chapters 4 and 5 and
also presents guidelines for choosing between the travel cost
and survey methods in different types of planning situations.
Chapter 7 presents revised guidelines to supplement and re-
place those in the principles and Standards. (hapter 8 pre-
sents recommendations for implementing revised procedures.
These recommendations are based primarily on the Recreation
Benefit Evaluation Conference held at George Washington Uni-
versity on December 2-3, 1976. The Recreation Benefit Evalua-
tion Conference is discussed in Appendix A. Chapter 9 suggests
additional research that would improve procedures for evalua-
ting recreation's contribution to national economic

development.
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CHAPTER 2
CONCEPTS OF VALUE

Recreation benefits must be evaluated according to the same
definition of national economic development and with the same
criteria for measuring attainment of this objective as other
outputs. This point is critical because the analysis of man-
agement alternatives often involves the evaluation of trade-
offs among different mixes of outputs. In order to make a
valid analysis of these tradeoffs, the concepts used for
estimating the contribution of recreation to national economic
development should be consistent with the concepts used for
other outputs. The fd]]owing discussion outlines recreation
benefit estimation concepts that meet this criterion. See
Appendix C for more detailed definitions of the benefit
measures used here and for descriptions of various measures of
benefit, some of which we reject as being inappropriate or
incorrect.

WILLINGNESS TO PAY AS A MEASURE OF BENEFITS

The pPrinciples and Standards specify that positive benefits
arising from increases in the output of goods and services-are
to be measured in terms of willingness of users to pay for
each increment of output provided. The relevant concept of
willingness to pay for recreation benefit estimation concerns
payment by participants specifically for the use of a site or
area. In our usage, willingness to pay includes entry and use
fees actually paid and also an estimate of the maximum amount
in excess of these charges that users could be induced to pay.
It is not appropriate to include payment for equipment, food,
travel, or lodging that may be made in conjunction with the
recreation experience, since these payments are not specifi-
cally for site use. We refer to willingness to pay in excess
of actual charges as "net willingness to pay." This is the

7



appropriate measure of additional benefits received by those
individuals who gain from the use of a recreational facility.

Willingness of participants to pay for site use does not
include certain positive benefits which may be relevant to
national welfare. However, this approach is consistent with
the current definition of the national economic development
account and thus meets our criterion of consistency. Many
goods and services associated with historical sites, urban
recreation, wilderness, and free-flowing rivers have value to
those who do not presently consume them. These values, al-
though conceptually equivalent in importance to user benefits,
may not be expressed easily in monetary terms and are there-
fore to be entered in other accounts. Since there is pres-
ently no method for evaluating their monetary significance in
terms of national economic development, the Principles and
Standards specify that these considerations be entered in the
environmental quality or social well-being accounts. These
values are not considered to be within the scope of this

study.
WILLINGNESS To PAY

An approximation of willingness of users to pay for partic-
ular recreation opportunities can be developed from a demand
curve -or schedule which indicates the gquantity of use that
buyers (participants) in a market would be willing and able to
purchase at each price. A demand schedule is illustrated by
the 1ine AB in Figure 1. Demand curves generally have a down-
ward slope (although they are not necessarily straight Tines)
because increasing amounts of a good or service are desired at
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Tower prices.' For consumer goods or services, willingness to
pay is related to the area under the demand curve. Willing-
ness to pay may be described as the sum of two components: the
actual market expenditure plus any excess amount which con-
sumers might be induced to pay. As long as demand is downward
sloping, this excess amount will be positive. We define this
quantity as consumers' "net willingness to pay," that is,
total willingness-to-pay net of actual expenditure. It is

the appropriate measure of the extra benefits of those indi-
viduals who have gained as a direct result of a project. It
is defined more carefully as the maximum amount that users
would pay to ensure that they will not .be excluded from a
project. It is an amount in excess of those costs (opportu-
nity costs) which would actually be incurred after the project
is developed. For example, for a concession stand operator it
would be the extra profit that could be made at this location,
compared to the next best Tocation. For a consumer, it is the
monetary value of the extra satisfaction gained from this site,
compared to the next best alternative.

In order to envision the existence of this excess willing-
ness to pay, it is helpful to imagine a perfectly (price)

'The amount of a good that purchasers choose to buy is a re-
flection of the price of the good, the price of substitutes and
complements for the good, the income of consumers, and con-
sumer tastes and preferences. A change in the price of a good
results in a movement along its demand curve, while a change
in other variables results in a shift of the demand curve.

For example, an increase in income may increase the quantity
that a consumer is willing and able to buy at each price. An
illustration of a demand function is as follows:

ag = f(P, P, P, ¥, T)

x' 's* ‘¢?
Where: '
Q4 = quantity demanded

P« = prices of the good

P = prices of substitute goods

Pc = prices of complementary goods
Y = individual's income

T = individual's tastes
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discriminating monopolist who could charge a different price
for each unit of a good that he sold. He would charge as much
as the consumer was willing to pay for each unit purchased.
The downward slope of a demand curve indicates that consumers
are willing to pay greater amounts for initial units of a good
than for later units. The monopolist would take advantage of
this and extract the full willingness to pay. This is an
amount, in total, approximately equal to the full area under
the demand curve up to the quantity demanded. That is, total
willingness to pay is a measure of gross consumer benefits
which includes actual market expenditure, and may be approxi-
mated as the area under the demand curve for a good (or ser-
vice) up to the quantity demanded. Net willingness to pay may
be approximated as the area under the demand curve above mar-
ket price (i.e.,excluding actual market expenditure). Approx-
imated, since if, in fact, initial units were sold at higher
prices, the consumer would find himself in a situation similar
to having his income reduced by the amount paid in excess of
the normal market price. The demand might pivot to the Teft
around the point of intersection with the vertical axis. Such
a demand schedule (income-compensated) is represented by the
dashed 1ine AD in Fiqure 1. The shift is referred to as an

1

"income effect. If the income effect results in the curve
shifting to the Teft (positive income effect), then total
willingness to pay will be somewhat less than the approximated

area under the demand curve.
CONSUMERS ' SURPLUS

Benefits are usually approximated by an area under the
actual demand curve. If in Figure 1, 0Q units were consumed
at price P, benefits would be measured as the area ACQO. This
includes the actual expenditure PCQO, plus an approximation,
ACP, of what consumers were willing to pay. This area ACP is
referred to as consumers' surplus since it approximates net
benefits to consumers, or the willingness of consumers to pay

’ ‘\\
e
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in excess of their actual payment. Because of convenience for
later discussion, we define consumers' surplus as the area
under the demand curve above the price (area ACP). In fact,
consumers' surplus is used in the economics literature to
refer to any of several measures of net consumer welfare gains.

A
™ FIGURE 1. THE DEMAND CURVE
\\\\
P ~
T B
i P AN
C ‘\\
e [~
\‘\\ B
0 Q D
Quantity

Using the area under the demand curve as an approximation
of wi]]ingness'df users to pay is satisfactory only under cer-
tain conditions, but these conditions are almost always mét.
for the recreation output of resource management alternatives.
The approximation is satisfactory if extracting the full will-
ingness to pay for each unit of the good from consumers would
not raise expenditure sufficiently to cause any shift in the
demand curve (i.e., there would be a small income effect). In
this case, the usual demand curve AB would nearly coincide
with the income-compensated demand curve AD. If the income
elasticity of demand for a good is low and the ratio of con-
sumers' surplus to income is low, then consumers' surplus plus
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the actual expenditure,® ACQO, will closely approximate the
total willingness to pay measure of benefits, AECQO.3

WILLINGNESS TO SELL

Willingness to pay provides a theoretically correct measure
of the positive benefits directly associated with the outputs
produced by a new projecf. However, for evaluation of bene-
fits lost by elimination of existing resources, (e.g., water-
fowl hunting opportunities. Tost when wetlands are drained), it
may be more appropriate to measure the Tost benefits in terms

of willingness of users to sell their existing right to use
the resource.

The principles and Standards require that adverse effects
of a project be measured by the value of the resources (used
by the project) in their best (most likely) alternative use.
It is common to consider the opportunity cost of labor and of
capital development to be merely their monetary cost. That
is, it is the compensation required by Tabor and capital

ZIn the case of recreation, expenditure refers only to site
(or resource) use fees, not to accompanying trip costs.

Willig (1975) provides the following formula for the case of
constant income elasticity of demand, indicating the error in
approximating net willingness to pay by the area under the
demand curve, above price.

€S - Wp _ CS = N

€S 2M
WP = net willingness to pay
CS = consumers' surplus, area under the demand curve
above price
N = income elasticity of demand
M = initial level of income
. . _ Cs _ 8500 _
For example, if elasticity = 1.1, and M = $26.000 .025

then the percent error in using consumers' surplus is 2.75%.
This holds quite closely if £5 N o oy

2M -
Exact formulas are also provided for more general cases.

)
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inputs in order that they will be available for this project
rather than for some other alternative use (i.e., the "will-
ingness to sell" of input suppliers). Similarly, land and
water inputs can be valued at a level reflecting the minimum
compensation required by those who have existing ownership
rights to these resources. This amount may or may not be
accurately reflected in the purchase price of these resources.
If the Tand were private land and were freely sold under mar-
ket conditions, then the purchase price would be an adequate
reflection of the value of the land to the owner in its
present use.* If, however, the land were to be transferred
from one public use to another, then the value of the land in
its existing use must be evaluated. As long as the government
resources are viewed as publicly owned, the value is the mini-
mum compensation required by those who use the present facil-
ities. We have, therefore, defined "willingness to sell" as
the minimum compensation required to fully compensate present
owners for the value of resources allocated to the project.
This compensation is defined to be an amount such that they
would be no better nor worse off after receiving this compen-
sation that they were without this project. Whether or not

*This is complicated by the case of unwilling sellers. The
theoretically correct concept is the minimum compensation
which would make the seller no better nor worse off than he
was with the land originally. This may not be adequately re-
flected in the price which the owner is forced to accept when
the government purchases the land under eminent domain rights.
Another issue arises if the private land is presently being
made available at no or a low price to recreational (or other)
users. In that case, the additional willingness to pay of
these users reflects lost user benefits which need to be con-
sidered. That is, the resource value should be adjusted to
reflect the stream of net earnings which the land owner could
have made if he had been able to extract (at no additional
cost to himself) the additional willingness to pay of these
users. This is the maximum additional amount that users would
pay to the owners to ensure that he preserve the land in its
present use. This amount may not be reflected in the sale
price because of the infeasibility of the owner collecting
such payments.
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such users have any legal entitlement to actual receipt of
compensation is quite another matter; here the measure of wel-
fare gains and losses is at issue.

If costs are measured in this manner, the fulfillment of
the benefit-cost criterion assures us that those who gain are
willing to pay enough to compensate adequately those who incur
the costs. That is, it would be possible to arrange compensa-
tion payments so that no one was made worse off and at least
some people could be made better off. Thus, the use of will-
ingness to sell to measure Tost benefits is fully consistent
with the use of willingness to pay to measure increased bene-
fits, and, in fact, is basic to the spirit of benefit-cost
analysis.?

WiTlingness to sell, 1ike "net willingness to pay," may be
approximated by the area under the demand curve above price
(consumers' surplus). As with willingness to pay, explicit
bounds may be set on the estimate of willingness to sell if
consumers' surplus and income elasticity of demand are known.
For consumers' surplus of the size expected from the majority
of recreation sites and with the Tikely low income elasticity

of demand, the approximation seems acceptable.® However, for

*More conventional economic terminology is available, but can
be quite confusing and is so often misused that we avoid it.

"Net willingness to pay'' is the ''compensating variation'' asso-
ciated with a welfare gain (e.g., from a price decrease).
"Willingness to sell' is the '"'compensating variation' asso-

ciated with a welfare loss (price increase).

*Willig (1975) provides the following formula for the simple

. |
case of constant income elasticity and Eéfﬁ_&‘ < .0h:
WS - CcS . CS -« N
) 2M
WS = willingness to sell

CS = consumers' surplus, area under the demand curve
above price

N = income elasticity of demand

M = initial income level
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especially desirable or unique sites, willingness to sell may
be higher than the appropriate area under the demand curve and
that approximation will be, at best, a lower bound.

Empirical evidence obtained from surveys of recreationists
(Hammack and Brown, 1974) indicates that willingness to sell
exceeds willingness to pay by amounts far in excess of the ex-
pected difference. It should be stressed that the measures
are well defined, and given the knowledge of demand for a
given good and income elasticity they can be exactly measured.
The difference observed is not a failing of theory. Some ex-
planations of this may be: (1) The good we are asked to sell
is no longer the same good that we have bought. That is,
taste changes are induced by greater access to'a resource.
When a consumer sells the right to use an area he also seeks
compensation for the years of experience and emotional attach-
ment to a site, while a new site is of uncertain value. The
definitions of consumer theory presume that the good gained or
Tost is identical. (2) The survey was not effectively admin-
istered, in the sense that the true valuation was not found.
(3) There is in fact a substantial income effect, and the in-
come elasticity of demand changes dramatically as consumption
is reduced to near zero. However, the precise explanation- for
the wide difference is not yet known. While accurately mea-
suring willingness to sell may present difficulties, there is
no question that in some situations it is the proper measure
of lost gross benefits. From a practical standpoint it is
probably best to present consumers' surplus as the best lower
bound estimate of lost net benefits from destroyed resources
with the recognition that this may be a poor estimate of the.
lost value of especially desirable or unique resources.

DISTRIBUTIONAL IMPACTS

Demand is influenced by the income distribution of the
potential participants. This may be an important factor in
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public decision making. However, it does not necessarily
diminish the usefulness of estimated willingness to pay as an
input to public decision making.

Even with an initially equitable distribution of income,
consumers with higher incomes may express a higher willingness
to pay for some types of recreation than those with lower in-
comes and may thus generéte projects which provide dispropor-
tionately greater benefits for higher income groups. Since
users of public recreation resources are not ordinarily
charged their entire willingness to pay, relying exclusively
on willingness to pay as the decision criterion may in some
cases lead to an inequitable distribution of net benefits.
This situation should be guarded against by using the system
of multiple objectives and accounts established by the

principles and Standards as guides for decision-making.

With an inequitable distribution of income, the problem of
income distribution is more complex since it is no longer
reasonable to add different individuals' consumer surpluses as
we have done implicitly above. We can no longer assume that a
dollar to one consumer is equivalent to a dollar to another.

The solution to the distributional problem is perhaps not
entirely satisfactory, but it is usual to assume that for the
purposes of a given project the distribution of income is
taken as socially sanctioned and redistribution is dealt with

more directly at another decision level.
SUMMARY

The correct use of the benefit-cost criterion should be to
compare the generated gross benefits of a project, measured in
terms of total willingness to pay, to the cost of bidding the
necessary resources away from alternative uses. When an
alternative plan creates additional recreational sites or
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areas, the appropriate concept for valuation of the recreation
output is willingness of users to pay. This is an amount ex-
ceeding actual on-site expenditures. Willingness to pay may be
estimated by the area under the demand curve for the site or
area in question. ‘

When an alternative plan destroys or otherwise makes recrea-
tion opportunities unavailable, the appropriate concept for
valuation of the Tost recreation output is the minimum compensa-
tion required to bid the Tand and water resources away from
their present use. For privately owned resources this is often
best reflected by the selling price of the land. If the land

is presently public land then the minimum compensation required

by present users of the site or area is the appropriate valua-
tion concept. However, at present there is no generally satis-
factory method for accurately evaluating such willingness to
sell. The area under the demand curve above cost is at best a
Tower bound on Tost net benefits from destroyed resources.

Use of the survey method to estimate net wi]]iﬁgness to pay
and willingness to sell from responses to questions is discussed
in Chapter 4. Actual on-site expenditures are added to net
willingness to pay to get the measure of gross benefits to a new
site. Chapter 5 will discuss use of the travel cost method to
develop a demand curve from which consumers' surplus may be
estimated. Again, actual on-site expenditures are added to the
consumers' surplus to approximate the total willingness to pay
for a new site. We concentrate on the problem of evaluating the
positive benefits of new sites. That is, our focus is on the
approximation of willingness to pay. But before these approaches
are discussed, Chapter 3 presents an analysis of the current
problem with respect to recreation benefit estimation and out-
lines the recommended solution.
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CHAPTER 3
THE PROBLEM AND AN OVERVIEW OF THE SOLUTION

This chapter provides a general outline of the recommenda-
tions for evaluating the contribution of recreation to
national economic development. Desirable characteristics of
valuation procedures are provided. Current agency procedUres
are described and their deficiencies outlined. Suggested pro-
cedures are introduced and examples of their application pro-
vided. Thus the stage is set for the remainder of the report
which describes the development and implementation of recom-
mended improvements.

CRITERIA FOR RECREATION VALUATION PROCEDURES

To provide for the efficient allocation of resources, pro-
cedures for estimating the contribution of recreation to
national economic development should meet the following
criteria:

1) Estimates of value should be developed that are consis-
tent with and have a level of precision similar to the esti-
mates of value derived for other goods and services produced by
alternative plans.

2) The procedures should be readily applicable to evaluat-
ing proposed changes in the availability of the specific rec-
reation opportunities affected by the projects being analyzed.
This includes the opportunities expected to be created or
destroyed by alternative plans.

3) Estimates of value of existing sites are useful
if the analysis is used to develop models to value a proposed
change in the availability of similar opportunities.

19



20

Valuation procedures and models should be easily applicable to
proposed alternatives involving recreation of differing qual-
ities, for which there may be different ranges of available sub-
stitutes,and different distributions of population in the market
area.

4) Individuals facing an easily accessible range of highly
desirable alternatives w{11 presumably be willing to pay less
for use of a particular area than individuals with fewer and
Tess desirable alternatives. Consequently, the values derived
should reflect the availability of a broad range of alternative
opportunities.

5) It should be recognized that different values may be
placed on recreation participation by different subsets of the
total population. Relevant subsets may be based on income, past
participation, family structure, distance from facilities, and
other factors. If they are found to be significant, these
variables should be reflected in the estimation procedure.

6) The procedures should if possible, and with further re-
finement, take into account the possibility that the total level
of use of an area may, due to crowding or congestion, have an
influence on the value of that site to an individual. The crea-
tion or destruction of recreation opportunities may affect the
level of use (i.e., congestion) of other areas. Changes in the
value due to different levels of congestion are appropriately
attributed to the alternative that induced them.

CURRENT VALUATION PROCEDURES

Valuation procedures currently used by federal agencies do
not meet any of the criteria outlined above and there is a
strong need for revised procedures. At present, most agencies
estimate recreation's contribution to national economic develop-

ment by choosing a value from the range of unit day values

e g



[T

21

provided in the Principles and Standards and multiplying that
value by an estimate of expected use.! This procedure will be
referred to as the "interim unit day value approach."

In presenting the interim unit day value approach, the Prin;
ciples and Standards indicates that "in the interim, while rec-
reation methodology is being further developed, the following
schedule of monetary unit values may be used in the preparation
of plans." A similar interim approach was presented nearly a
decade earlier in Supplement 1 to Senate Document 972 (subse-
quently referred to as S.D. 97, Suppl. 1). A recreation day,
while not defined in the principles and Standards, was defined
in its forerunner, Supplement No. 1 to Senate Document 97, as: A
standard unit of use consisting of a visit by one individual to
a recreation development or area for recreation purposes during
any reasonable portion or all of a 24-hour peridd.

With the interim unit day value approach, as out]fned by the
Principles and Standards, a single value per recreation day is
assigned regardliess of the number of activities that an individ-
ual engages in. That value may reflect both the quality of
activity and the degree to which opportunities to engage in a
number of activities are available. Recreation days are divided
into two categories and a range of unit day values is assigned

The Principles and Standards do not require that the interim
unit day value approach be used. The travel cost method is
described and it is indicated that other methods for estimating
willingness to pay are available. However, federal agencies
have chosen to rely almost exclusively on the interim unit

day value approach. A discussion of agency procedures is pre-
sented in Appendix B of this report.

2Supplement No. 1 To Senate Document 97. Evaluation Standards
For Primary Recreation Benefits. June 4, 1964.
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for each. The categories are as follows:

Range of Unit
Day Values

GENERAL $0.75-$2.25

A recreation day involving primarily
those activities attractive to the
majority of outdoor recreationists
and which generally require the
development arid maintenance of con-
venient access and adequate facil-
ities. This includes the great
majority of all recreation activities
associated with water projects such
as swimming, picnicking, boating, and
most warm water fishing.

SPECIALIZED ' $3.00-$9.00

A recreation day involving primarily
those activities for which opportu-
nities in general are limited,
intensity of use is low, and which
may also involve a large personal
expense by the user. Included are
activities less often associated with
water projects, such as big game
hunting and salmon fishing.

The Principles and Standards indicates that higher unit
values may be assigned to those activities for which fewer
alternatives are available and for which generally higher costs
are incurred by participants. However, no additional guidance
is provided for selecting values within the range of unit day
values.® Departure from the range can be made if a "full ex-
planation" is given, but the basis for such an explanation is

not specified.

Many of the major problems encountered with the interim unit
day value approach have their origins in the lack of a clear

*Supp. 1 to S. D. 97 (the forerunner of the Principles and
Standards) indicated that choice of a value within the range
should depend on the degree of development of facilities, the
quality of the aesthetic experience, and the existence of alter-
native recreation opportunities.
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explanation of the method or guidelines for its use. These
problems may be summarized by six points.

1) No theoretical or empirical basis for the table of unit
day values is given. They might'be interpreted as the market
price of somewhat similar opportunities offered by private
operations, average willingness to pay, or some other measure
of value. There is no explanation of the procedures used to
develop the two ranges of values provided.

2) The range of unit day values provided is wide and no clear

‘ guidance is specified for selecting values within that range.

As a result, the value chosen is 1ikely to show little economic
reality and will thus almost certainly lead to a misallocation
of resources."”

3) A departure from the range of unit day values is permis-
sible, "if a full explanation is given." No criteria are
specified for either the departure or the explanation required.

4) Procedures for updating the ranges of unit day values are
not provided. Adjusting the range upward to account for infla-
tion does not necessarily solve the problem since, over time,
the supply and demand may have risen at different rates for
recreation activities than for other goods and services.

5) No definition is provided for a recreation day, the unit
by which the unit day values are to be multiplied in order to
obtain an estimate of value.

“The procedures by which unit day values are selected from the
range are generally not presented. This point has been clear
from examination of agency documents and discussion with Mr.
William H. Honore and Mr. Thomas L. Ervin of the U.S.D.|. Bureau
of Outdoor Recreation, Division of Water Resources,who review a
large number of agency analyses.
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6) Procedures for estimating the number of recreation days by
which a unit day value is to be multiplied are not outlined. If
an accurate use model were available, it would provide more use-
ful information about demand, and, as a result, about willing-
ness to pay, than would an arbitrary table of values.

A REVISEP UNIT DAY VALUE APPROACH?

One approach to improved benefit estimation procedures would
be a revised unit day value method. A meaningful revision of
the interim unit day value approach must deal with the six prob-
lems outlined above. Some of the problems are definitional in
nature and can be dealt with quite easily. The unit day value
should be interpreted as average willingness to pay (problem 1).
Average willingness to pay is derived by dividing total willing-
ness to pay by amount of use. Thus, when the unit day value is
multiplied by an estimate of use it will produce an estimate of
total willingness of users to pay. The appropriate measure of
use (problem 5) is the recreation day, defined by S.D. 97,
Suppl. 1 as, "a visit by one individual to a recreation develop-
ment or area for recreation purposes during any reasonable por-
tion or all of a 24-hour period." Problem 6, which concerns
estimation of the level of use, can be dealt with in part from a
definitional standpoint. The appropriate Tevel of use to be
multiplied by the unit day .value is the amount of participation
at whatever entry or use fee is charged. Estimating this Tevel
of use is not an easy task and it represents one of the major
empirical problems with which we will subsequently deal.

The basic problem with the interim unit day value approach is
that it is, for the most part, not based on valid evidence of
the actual willingness of participants to pay for recreation.
The ranges of values presented were apparently based on charges
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at private areas.® Average willingness to pay may not be ,
closely related to private market prices for comparable recrea-
tion. Prices charged for use of private resources are heavily
influenced by the existing low price for\public resources, and
private opportunities may not be closely comparable to public
opportunities. It should also be clear that, if consumers' sur-
plus is to be ignored, it is market price minus cost which is
the next best approximation of the net benefit of a unit output.
However, the 1imits on the range of values presented in the
Principle and Standards represent 50 percent increases in the
limits that were contained in Supp. 1 to S.D. 97 and this large
unexplained change tends to make them appear arbitrary. The
absence of valid proéedures for choosing a value from within the
ranges adds another degree of arbitrariness to the approach. 1In
many cases, planners are free to make arbitrary (and sometimes
fallacious) selection, definition, and application of valuation
criteria. Use of such arbitrary values is likely to Tead to in-
efficient allocation of resources. |

Federal agencies have at various times attempted to provide
guidance for selecting a value from the range of unit day values
(problem 2) by'developing point systems. These systems specify
a number of criteria by which to rank an alternative. The al-
ternative is assigned points on the basis of the degree to which
it possesses characteristics that measure attainment of each
criterion. The points assigned for the various criteria are
summed, and the total is associated with a particular unit day
value (or very narrow range of values). For an example of the
use of a point system, see Chart I on page 28.

Although they are widely used by federal agencies, there is
presently 1ittle theoretical or empirical justification for

>This interpretation is based on a letter to the authors from
Dr., Robert K. Davis, Office of the Secretary, U.S. Department of
the Interior, on September 24, 1976.
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these point systems. There is little consistency among agencies
or among the offices within some agencies in the choice and
weighting of criteria. None of the schemes is adequately based
on a theory of recreation demand or empirical demand studies.
The definition of point system criteria and indicators of their
attainment are unclear. Consequently, different planners apply-
ing the same point system to a particular alternative may not
get similar values. Subsequent discussion provides a more de-
tailed analysis of point systems.

The crucial problems associated with the development of point
systems are choosing the criteria for inclusion in the system,
deciding how to "rate" an alternative in terms of each criterion,
determining the functional relationship between the criteria,
and assigning weights to each. These problems are in addition
to finding an appropriate range of values. Some idea of how
these probtems are handled by systems currently in use can be
gained from Charts I and II, which are based on material con-
cerning point systems provided by the Bureau of Outdoor Recrea-
tion, the Corps of Engineers, and the Soil Conservation Service.
A brief definition of the criteria listed in the chart follows.
These definitions are sketchy because the point systems them-
selves are sketchy:

Access—The amount of access and'the quality of roads to and
within the project.

Facilities—The amount and quality of man-made facilities
available, with greater facility development receiving more
points.

Recreation activities—The number and quality of activities
available at the site.

Aesthetics—In some cases this category refers to the natural
environmeht, j.e., the pleasantness of the landscape. In others
it refers to the "quality of the recreation experience." Envi-
ronmental quality is sometimes included under this heading.
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Environmental quality—The extent to which the project area
is free of pollution or environmental degradation or
deterioration.

Alternative recreation opportunities—The extent to which
other water-oriented and/or genefa] recreation sites can be
found in the vicinity of the project, with more alternatives
resulting in fewer points.

Radius of RMA (Recreation Market Area)—The radius (in travel
time or miles) from which the majority of the project's users
are expected to come. Normally the RMA is defined to include
80% or more of expected visitation. Two of the three point
systems incorporating this criterion assign more points fok a
higher radius; the other assigns more points for a smaller RMA.

Project operations—For reservoir projects, the extent of
drawdown or variation in water surface area during the recrea-
tion season. An extreme change in surface area means fewer
points because the quality of recreation is likely to suffer.

Fish and wildlife-—The extent to which opportunities for
observation of wildlife or hunting and fishing will be available.

Level of significance—Historic or scientific significance on
a state, regional, or national level. This criterion is often
included under aesthetics.

Site modification—The degreé to which site improvements are
designed for protection of the site rather than the comfort of
users; the lower the comfort and convenience, the higher the

points.

It can be seen from Chart II that while a number of criteria
have been included in these point systems, several are common to
most of the systems listed. On the other hand, weighting
schemes for the criteria vary widely. About half the systems
weigh each criterion equally, while the other half assign vary-
ing weights to each of the criteria. All presume that the
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CHART I. EXAMPLE OF A POINT SYSTEM AND ITS USE

CRITERIA

A. Quantity and
quality of access
and recreational
facilities
provided

B. Number of rec-
reational
opportunities
available.

C. Aesthetic,
scientific and
educational
values.

D. Level of
significance

E. Operations

N
Limi ted access pro-

vided to one area
only. No recre-
ational facility
development.

Points 1~3
Sightseeing only.

Points 1—3

Aesthetic values

of low quality.
Extensive environ-
mental disturbances;
pollution, erosion,
logged area, fire,
dredged, pit mined,
garbage dump.

Points 1~3
Local
Points 1—3

Extreme changes in
water surface dur-
ing recreation
season considerably
affecting recre-
ation potential.

Access to one area
w/token rec. facil.
dev. (sanitation
only, i.e., trash,
chemical toilets).

Points 4—6

No water contact
allowed. Land based
recreational activ-
ities limited.
Points L4—6

Some aesthetic
values of local sig-
nificance. No major
environmental
disturbances.

Points 4—6
County

Points 4-—6

Extreme changes in
water surface dur-
ing part of recre-
ation season with
some effect on
recreation

potential.
Points 1—3 Points 4—6
Dollar value $0.50 or $0.75 $0.75 or $1.13

assigned each
recreation day

Example of the use of this system:

Criterion
A

mooOo@

Points

9
!
6
3
13
Total 2

]

Project: Bowes Reservoir

Average %§-= 8.4

\ .
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Matrix for Quantifying Recreation Values
(Used by BOR Southeast Region)

JUDGMENT FACTORS

Access to more than
one area w/low
quality facil. dev.
or high over use
factor probable.

Points 7—9

Conditions permit
multiple activities
but opportunity
limited.

Points 7-9

Aesthetically
pleasant. Of
regional signifi-
cance

Points 7-9

Regional

Points 7—9

Moderate change in
water surface dur-
ing recreation
season with some
effect on recre-
ation potential,

Access to several
areas one of which
has high quality
recreational facil.
development.

Points 10-12

Conditions suitable
for multiple
activities.

"Points 10—~ 12

Attractive;
aesthetic values
high. Some archeo-
logical, ecological,
geological or his-
torical values

_present.

Points 10—-12
State

Points 10—12

Moderate change in
water surface dur-
ing part of recre-
ation season with
minor effect on
recreation

Access to several w/ |
high quality facil-
ities (flush toilets,
landscaping, stove,
table, multilane
ramps, and
campground) .

Points 13—15

Conditions highly
conducive to multi-
ple activites.

Points 13—15

Highly attractive;
aesthetically re-
warding. Unique or
outstanding archeo-
logical, ecological;
geol., or historical
values.

Points 13—15

National

Points 13—15

Stable water surface
for recreation as
primary purpose.

' potential.
Points 7—9 Points 10—12 Points 13—15
$1.00 or $1.60 $1.25 or $1.88 $1.50 or $2.25

From the table it can be seen
that averages between 7 and 9

are assigned a unit value of mental

$1.60 under the current range:
of $.75 to $2.25 per recre-

ation day.

DERIVED FROM: Information
prepared by the Environ-
Resources Branch,
Planning Division, Army
Engineering Division, South
Atlantic



CHART 11. POINT SYSTEMS FOR CHOOSING A UNIT DAY VALUE!
Criteria and Their Weighting
I Recreation 2 o s I
n . e . 0 o— > o n
o Activities O = = e =
- _ -~ @ <o 5 o
o > ) 3 © O o=
0 — - + (4] o c o 0 (ST
w0 — (] — K - 3 v @ —
(4] — 0 — ! . L - — —/ - (]
Q 3] S © » > 29 o 8 g 5
Agency Using the System < w0 = =4 2 S z2 & a8 =)
Bureau of Outdoor Recre-
tion Midcontinent Region 25 25 25 25 25 25 25 Fish &€ Wildlife (25)
Northwest Region
U.S. Forest Service 16 14 16 18 20 16 Specialized Values Guide
also included
Corps of Engineers 20?2 10 25 15 30
Calif. Dept. of Fish and . *This category depends also
100* 50 50 .
Water Resources on the quality of access
and facilities
Pacific Sothwest Inter- 18 14 30 20 18
Agency Commi ttee
Bureau of OQutdoor Recre- + bt + + + TThis system rated the
ation Washington Office project in one of 3 dollar
ranges (low, median or high)
rather than assigningpoints
Bureau of Outdoor Recre-
ation Southeast Region 15 15 15 15 Level of Significance (15)
Corps of Engineers 5 5 5
Soil Conservation Service 30 30 20 Site Modification (20)

1These systems, with the exception of the second one, refer exclusively to general recreation days.

ZNumbers between two criteria indicate that the two were evaluated together.

D ad
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variables contribute to willingness to pay such that positive,
additive weights can describe the relationship.

The criteria and weights used for point systems present a
number of problems. They are based on the judgments of plan-
ners rather than the expressed preferences of users. They
lack empirical justification and are in many cases not con-
sistent with the results of previous investigations of recre-
ation behavior. The criteria are not well defined and differ-
ent planners may interpret them quite differently, and thus
derive significantly different values for the same project.

However, even if the criteria could be adequately selected
and defined, there are still further problems of evaluation
principles with point systems, such as the following. Again,
these problems are in addition to selecting the appropriate
range of values to use in conjunction with the point system:

1) Many point systems assume that unit day values (average
willingness to pay) increase with the size of the site and the
number and diversity of man-made facilities. While it is likely
(although not certain) that increasing the size or facilities at
a site will increase number of visits and total willingness to
pay for the site, it is not clear that average willingness to
pay will necessarily increase. It is not clear that larger
sites will always increase attendance. Recreationists may not
use all of the capacity provided. This could be the case for
little-used wilderness areas. On the other hand, average
willingness to pay would decline with increased size or facil-
jties if use were to increase at a faster rate than total will-
ingness to pay. For example, there may be fewer people inter-
ested in participating in wilderness activity than visiting a
highly developed recreation facility. VYet the wilderness users
may be willing to pay a large amount for the opportunity to
enjoy a more unique setting and for having an experience free

of crowding.
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2) The availability of substitutes isreflected in many, but
not all, point systems. Where substitutes are included, a low
number of close substitutes results in a greater number of addi-
tional points being awarded. However, substitutes cannot be
handled adequately with an additive term in a point system.
Regardless of how many points are gained from other categories,
if a site faces competition from equal or better sites which are
more advantageously located with respect to users, then willing-
ness to pay should approach zero. This will not be reflected
with an additive point system.

3) The influence of the spatial distribution of users on unit
day values may not be easily captured by a point system. Con-
flicting effects on average willingness to pay may be at work.'
For example, consider two similar sites (each with the same
market population), one with the bulk of the population located
closer to the site. Both total use and total willingness to pay
may be higher for the site near the population concentration.
While it is most 1ikely that average willingness to pay will
also be higher, the effect is uncertain, depending on differ-
ences in use and total willingness to pay. This effect is not
easily captured without more explicit demand information.

It can be concluded from this discussion that the spatially
localized effects of the determinants of demand make it diffi-
cult to generalize about average willingness to pay. The exist-
ing point systems seem to have been based on intuitive feelings
of the direction of the effect of various criteria on total,
rather than average, willingness to pay. The effect on average
willingness to pay is much more complex and clearly not a simple
linear relationship among criteria.

In sum, if a point system is to be used as anything more than
an arbitrary means for choosing within the range of unit day
values, much work must be completed, both in collecting data and
in devising a specification for unit day values in terms of the

Roowininiagrs
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relevant and significant demand variables. Such variables would
include the distribution of population, the distribution and
relative attractiveness of substitute sites, and the distribu-
tion of preferences. Without such work, the unit day value
approach is an unsatisfactory method for evaluating benefits due
to its arbitrary nature. Further, since many variables which
affect demand have ambiguous or complicated relationships to
average willingness to pay, there seems little point to direct-
ing future effort in this direction. The empirical demand
studies which would be required to provide a satisfactory basis
for a unit day value method can be more directly used to esti-
mate both use and willingness to pay. This is the preferable
approach. '

RECOMMENDED IMPROVED PROCEDURES

Two general methods are presently available for developing
models to estimate the user benefits from recreation: (1) the
travel cost method, and (2) the survey method. The travel cost
procedure estimates willingness to pay from the actual behavior
of participants. The survey procedure uses responses of parti-
cipants to questions as a means for estimating their willingness
to pay. These methods have been used in a number of studies to
develop models to estimate the willingness of users to pay for
recreation. It is usual to estimate net willingness to pay
which is added to expenditures on entry and user fees to esti-
mate gross willingness to pay. In order to compare these
studies with the interim unit day value approach presently being
used by federal agencies, a number of published studies have
been examined that permit calculation of average willingness to
pay per day. This calculation is not necessary for valuation
since it is total values that are sought; however, it is useful
for comparison here. These studies are summarized in Table 1 in
the appendix to this chapter. Simi]ar]y; another group of
studies‘which only provided sufficient information for finding
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average willingness to pay per trip are summarized in Table 2 in
the chapter appendix.

While most of these studies deal with what would be classi-
fied as "general recreation," more of the values lie outside the
current range of $.75-2.25than within. Unfortunately, few of
these figures are fully comparable for a number of reasons:

1) Different models are used (i.e., different variables or
specifications of the functional form of the relationship among
variables).

' 2) Different values are used for variable travel cost per
mile and time cost per hour (where time is included).

3) Different distributions of population exist in the market
areas of each site.

4) Different ranges of alternatives are available to users of
each site.

5) The tastes and socio-economic characteristics of users may
differ in each market area.

6) The studies were carried out in different years. During
this time period, prices, incomes, leisure times, and tastes may
well have changed.

Another problem with a few of the previous studies arises
from the fact that some of the figures presented seem not to
have been calculated correctly. Errors include: calculating the
consumer's surplus of the person incurring average travel costs
rather than average consumer's surplus (for example, Gibbs and
McGuire, 1973; Levenson, 1971); using one-way rather than round-
trip travel costs, leading to an underestimate of benefits
(Smith and Kavanagh, 1969); and using operating costs per
vehicle to convert distance traveled into travel costs without
dividing by the average size of party (Mansfield, 1971).

The empirical studies outlined in Tables 1 and 2 do not pro-
vide a sufficient background for estimating willingness of par-
ticipants to pay for the recreation opportunities. As has been
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pointed out, the studies have not used consistent methodology.
Furthermore, they have not dealt with a sufficiently wide range
of recreation opportunities to encompass all aspects of planning
for water and related land resources. The wide range in values
most Tikely reflects the varying circumstances at each site.
Since these circumstances are not always identified in the esti-
mated model, few conclusions can be drawn.

However, the best of these studies provide a sound background
for the additional empirical work that is necessary for the
development of valuation procedures. Such procedures are essen-
tial in order that agencies can properly assess proposed changes
in the availability of recreation opportunities. The research
that has been done to date and that is currently underway will
be an invaluable aid in the final development of these proce-
dures. Detailed guidelines for use of the travel cost and
survey methods to develop the needed models for predicting will-
ingness to pay are presented in Chapters 4 and 5. The recom-
mended procedures are introduced here.

What is necessary to estimate recreation's contribution to
national economic development is the development of models
(equations) to predict willingness to pay. This is not a pro-
posal for a radical new approach; rather, it is a recommendation
to make the best use of procedures and models that are presently
available. These equations would explain individual willingness
to pay for many types of recreation as functions of site charac-
teristics, the socio-economic characteristics of the individual
user, the availability and quantity of substitute activities and
sites, and the location of the individual in relation to the
site under study. Note that it is the individual demand behav-
ior that is less ambiguously related to these variables than is
average willingness to pay over all users. Total willingness to
pay for a site would then be a function of these variables, the
number of users, and the distribution of users within the market
area. These functions could be derived from travel cost demand
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functions (which would also provide estimates of use) or could
be explicit willingness-to-pay functions similar to those which
are derived by Davis (1963) using the survey method (which must
be supplemented by use estimates). These approaches are dis-
cussed in detail in Chapters 4 and 5 and guidelines for their
use provided. The functions need not be estimated at each site.
Once the models have been developed, they can be used to evalu-
ate new projects with only minimal data collection.

Using the procedures outlined in this report, a central data
bank of the results of demand studies for specific regions could
be developed for use in evaluation of alternatives, again by
region. The results should be stored in a form which could be
applied to predict the willingness to pay of specific users of a
planned site within the region, without requiring newly esti-
mated models for each site. This data bank would be of immense
use to planners. The development of the data bank and other
efforts to facilitate the implementation of the recommended pro-
cedures is discussed in Chapter 7. Prediction of willingness to
pay at the individual level based on empirical studies of simi-
lar sites should be significantly better than an attempt to
estimate the average willingness to pay by a modified unit value
approach. By predicting at a disaggregated level we avoid the
problems in predicting the average willingness to pay which
arise because of varying spatial distribution of users, substi-
tute sites, and tastes that make current point systems invalid.

Model construction involves the sampling of users and some
statistical and economic expertise. However, once the models
have been developed, it is a fairly simple task to gather the
necessary data for applying the model to a new site, substitute
it in the model, and generate an answer. The use of these
models is well within the expertise and time constraints of
agency planners, and the models will provide estimates of will-
ingness to pay that are conceptually far superior to those cur-
rently being developed with the interim unit day value approach.
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Past efforts at model construction have indicated that a
fairly small number of variables have a significant impact on
recreation use and value. This simplifies model construction
and use. Much of the needed data is readily available from
agency records or census documents. Federal agencies will most
likely find it highly useful to share available data, models,
and expertise. Model construction can start with one or two
major influences,e.g., the users' proximity to the site; then,
as experience and data develop, models can be made more inclu-
sive. Even fairly simple models that can be developed and used
at very low cost would be a great improvement over present
procedures. '

The following discussion presents four examples of models
that can be used to estimate the willingness of users to pay for
recreation. The first two models (Davis, 1963; Hammack and
Brown, 1974) were developed from the survey method and are based
on the responses of users to questions. The next two models
(Knetsch, Brown, and Hansen, 1976; Cofps of Engineers, 1976)
were based on the actual behavior of recreationists (i.e., the
travel cost method).-

THE SURVEY METHOD

The following models illustrate the use of the survey method
to estimate willingness of users to pay.

The Value of Recreation In The Maine Woods

In a study of the value of recreation in a part of the Maine
Woods, Robert K. Davis developed the following equation to ex-
press the willingness of a household to pay for a visit (Davis,
1964, p. 397). Davis used the survey method to develop his
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model. The model, which was based on 185 interviews, has the
following form:

W= -48.57 + 2.85Y + 2.88E + 4.76L
(1.52) (0.58) (1.03)

Where:
W

household willingness to pay an additional amount
for a visit

E = years of acquaintance with the area visited
Y = income of ‘the household in thousands of dollars
L = length of visit in days

Standard error of the equation is 39.7057
Standard errors of the coefficients are shown in
parentheses.

Thus, using the equation described above, one could estimate
the willingness of households to pay for recreation in a part of
the Maine Woods (or a similar area) provided that the number of
households expected to visit the area was available along with
estimates of their income, years of acquaintance with the area,
and length of visit. This estimation would require an addi-
tional larger survey of the user population. The equation would
provide estimates of the additional willingness to pay of each
household for a trip. These would be summed for all users to
derive an estimate of total net willingness to pay.

Davis (1964) also applied his model to the valuation of big
game hunting on a 500,000 acre private forest in Maine. To
apply the model to this particular situation (which differed
slightly from the circumstances under which the model was devel-
oped) information was required on the income, length of stay,
and years of experience for the hunters. This information was
collected by a questionnaire administered to a systematic sample
of hunters stopping at the traffic checking station. Usable |
questionnaires were obtained from 390 hunters. The entire
hunter population was then distributed according to the sample -
distribution of income, length of stay, and years of acquaint-
ance with the area. Total willingness to pay was then estimated
for the hunter population.
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Thus, once a model such as that developed by Davis is avail-
able, the evaluation process is as follows: 1) the planner
selects the appropriate model, in this case the one developed by
Davis; 2) gathers information on the appropriate variables; and
3) plugs the data into the model and generates an estimated
willingness of participants to pay. We now turn our attention
to another application of the survey method to estimate willing-
ness of participants to pay for recreation.

The Value of Waterfowl

In their study of the value of waterfow] hunting, Hammack and

Brown (1974) developed the following equation for estimating the

value of a season of hunting. They developed their model from
2,455 responses to mail questionnaires distributed to waterfowl
hunters in the seven western states that lie wholly within the
boundaries of the Pacific Flyway. This includes the states of
Arizona, California, Idaho, Nevada, Oregon, Utah, and Washington.

-

2n V= 1.44 + 0.466 2n Y + 0.168 &4n S + 0.141 &n C +

o (8.7) (4.5) (5.3)
0.308 &n (K/D) + 0.480 &n D
(7.0) (12.5)

Where:

V = net value of a season of waterfowl hunting

Y = household income (after taxes) in thousands of

dollars ~

S = number of seasons of waterfowl hunting

C = cost of a season's waterfowl hunting

K = waterfowl shot and bagged during the season

D = number of days hunted during the season

()=t value

Note that the equation resembles the one developed by Davis
(1963) in that income, experience, and amount of hunting were
significant variables. A planner applying Hammack and Brown's
model to analysis of an alternative that would affect hunting
would need to develop estimates of the following types of
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information about the hunters affected: number of hunters,
household income after taxes, number of seasons of waterfowl
hunting, waterfowl shot and bagged during the season, and the
number of days hunted during the seasorn.

A variation of the model developed by Hammack and Brown was
used in a Migratory Bird Habitat Preservation Study conducted by
the U.S. Department of the Interior's Fish and Wildlife Service
in 1975. Data on income (Y) and expenditures (C) of waterfowl
hunters were taken from the 1970 National Survey of Hunting and
Fishing. Data on waterfowl bagged were obtained from the 1970
survey of waterfowl hunters. The estimated number of seasons a
hunter had hunted was obtained from the Hammack and Brown study.
Note that in this instance very little data collection was
required.

The models developed by Davis and Hammack and Brown estimate
individual net willingness to pay. Use of the models requires
some indication of the number of individuals expected to be
affected by the alternative. This information may be developed
from another survey, which was the procedure followed by Davis
(1963), or another approach such as the travel cost method.

THE TRAVEL COST METHOD

We now turn our attention to travel cost models that simul-
taneously derive estimates of use as well as value of this use.
The previous models were developed from interviews and present
estimates of an individual's net willingness to pay. It is also
possible to estimate willingness to pay from the actual demand
behavior of recreationists. This is the approach taken with the
travel cost method. The basic model in this procedure estimates
the number of visits that residents of a particular area
(usually a county or town) will make to a particular site.
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The Value of Reservoir Recreation

A travel cost model was developed by the Corps of Engineers
for a series of reservoirs in California. The model, which was
based on users of seven reservoirs in the Corps of Engineers
Sacramento District (including 168 pairings of origins and des-
tinations), may be expressed by the following equation (Knetsch,
Brown, and Hansen, 1976, p. 109). The data for constructing this
model were obtained from a survey of users and facilities.

Vip= ~4577 + [Pi/Dij][(—2.52+0.0013Aj +27.13 sij'z)]
Where:

Vij = the number of visitors from origin i to
reservoir j

P. =the population of origin i

= the distance in miles from origin i to

i] ..
reservoir j
Aj = the size (in acres) of the recreation pool)
ij= the number and proximity of substitute recre-

ation areas available to the populations of
various origins (i) with respect to reservoir j

In addition to predicting use, the above eguation can be
used to estimate willingness to pay. The model is used to
estimate a demand curve for the site and then the area under
that curve is an estimate of willingness to pay when entry
fees are zero. If actual on-site fees exist, expenditure fees
should be added to net willingness to pay to derive gross
willingness to pay.

Expected use of a particular site at existing fee struc-
tures, which is one point on the demand curve, is calculated
by estimating the use from each origin (using the above equa-
tion) and then summing the use from all origins to get total
use of the site. Use from any origin is estimated by substi-
tuting the population of that origin (Pi)’ the distance from
the origin to the reservoir (Dij)’ the size of the reservoir
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=

(Aj),and_the measure of the availability of the alternative
water sites (Sij) into the equation.

Other points on the demand curve are estimated by succes-
sive recalculations of the use by incrementing Dij by a fixed
amount and calculating a new estimate of total use. Succes-
sive increments and summations yield additional points on the
demand curve for the facf]ity at issue. This procedure
essentially increases the variable travel costs faced by resi-
dents of each origin. This increase in cost, which is viewed
as a proxy for price paid or entry fee, reduces estimated use
(quantity demanded at that price) and permits construction of
a demand curve which estimates total participation at various
prices. The area under the derived demand curve is then an
estimate of net willingness to pay.

In applying the travel cost model to the valuation of a
proposed reservoir, the planner would develop a demand curve

for the new facility by the same procedures described above.
This requires that the planner (1) identify the origins from
which users are expected to come (i.e., define the unit of
observation as distance zones, counties, etc.), (2) obtain
population estimates for those origins (from census sources),"
(3) calculate the distance from each origin to the reservoir
(froma road atlas), (4) obtain an estimate of the expected size
of the reservoir, (5) identify an index of alternatives avail-
able for each origin, and (6) identify the dollar and time O
expenditures required by the residents of each origin in order
to reach the reservoir. The previously estimated travel cost
model is used and the evaluation of the site demand curve for
the new facility is based on mechanical substitution.

The Value of Urban Parks

The Corps of Engineers (1976) has developed the model pre-
sented below for predicting total activity hours visitation
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from an origin to an urban park as a Function of the popula-
tion at that origin, the size of maintained turf area at the
destination, and the median road mile distance between origin
and destination. It represents another application of the
travel cost approach. The model was based on analysis of five
parks and 40 origins which provided 200 pairings of origins
and destinations.

' 1 -9 1

V.. = -207.4 + 65.27p/2 p. 10 1 73

L] i ij j
Where
Vij = total activity hours of visitation from origin

i to destination j '

Pi = population of origin i
Dij = distance in miles from origini to destination j
Tj = acres of maintained turf at destination j

This model can also be used to develop an aggregate demand
curve as Djj s incremented for each origin by fixed amounts
and estimates of use are derived.

The data requirements for evaluating an existing or pro-
posed facility are particularly low. The planner needs only
to determine (1) the origins from which users are expected to
come, (2) the population of each origin, (3) the distance from
each origin to the park, and (4) the number of acres of main-
tained turf at the park.

SUMMARY

Desirable criteria for procedures to estimate recreation's
contribution to national economic development have been out-
Tined. Current estimation procedures which make almost exclu-
sive use of the "interim unit day value approach," sometimes
augmented by point systems, do not meet these criteria and are
inéppropriate. Revision and modification of the "interim unit
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day value approach" is not a useful means of developing
improved procedures. Instead, models which estimate the will-
ingness of individual participants or groups to pay for recre-
ation must be developed. These models, examples of which have
been given, can be developed from the survey or travel cost
approaches. The models can be used by agency planners to
develop appropriate estimates of recreation's contribution to
national economic deve]obment. Subsequent chapters will
describe how these models can be developed and used.
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APPENDIX
10
CHAPTER 3

This appendix presents the results of a number of recent
studies of recreation benefits. Table 1 contains studies for
which unit day values could be derived, while Table 2 presents
studies for which unit visit values were derived.
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TABLE 1. CONTINUED
Location and Type of Auto Time Average
Source Date of Survey Activities%® Model™ cost® cost* consumers' surplus
Kalter New York State v . .
and Goss 1960 log p=8,*B,log¥ 10¢/mi $6.50 (camping)
(1969) ](gg(;fe“ed to +B, log C+B, log D $7.35 (boating)
+B, log R+ B log A $15.95 (hiking)
+B, log X+ B, log $ $5.56 (fishing)
+B, log E $6.52 (swimming)
Levenson Hempstead, !_ 10¢/mi $2.68 (boating)
(1971) New York— n 5=B,+B,nD $2.26 (fishing)
1965
Mansfield Lake District, full-day V_ B8 +Bo+pc-? 3¢/mi $1.02/hr $2.59
(1971) England— trips P "o ™1 2 ' per car
1966
" half-day u " $1.11/hr $1.51
trips per car
Merewitz Missouri fishing l] 1.5¢/mi  $.86/hr $1.09
’ 2 = .
(1966) 1950-54, 56 boating, nV=B,+8,D+ 52[03 per
surfing, person
water- +B,P+ &n PD
skiing

Tror description of variables see end of Table 2.
*Where specified.
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TABLE 1. CONTINUED

Location and Type of Auto Time Average
Source Date of Survey Activities™® Model cost® cost*® consumers' surplus
Ullman Missouri— hypothetical value of visitor miles $.6¢/mi $.85/hr $1.94
and Volk 1950—~54, 56 reservoir saved on diverted per
(1962) trips person

+For description of variables see end of Table 2.

*Where specified.
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TABLE 2.

UNIT VISIT VALUES DERIVED FROM EMPIRICAL WORK

Location and Type of Auto Time Consumers' surplus

Source Date of Survey Activities¥® Model™ cost* cost* per visit
Common Grafham Water, trout LnV=B_+B AnC+ B,2nP,  $1.2¢/mi $3.14

(1973) E;g;and-— fishing where € =a+ bD

(see Smith
and Kavanagh)

Davis Maine— Hunting w=B_+B,L+B,D $10.32

(1961) 1961 per household
Gibbs Florida— Kissimmee ZnL=B_ +B C +B,C, $21.62

(1974) 1970 River |

Basin +BY+ qu

. it 1t — H
G.st fnL=B_+B C +BCH+BY 7¢/mi $59.91
an :
McGuire + B,L+B.G, +B.G,+B,G,

(1973) N
Gum and Arizona— hunting V=B_+B,C+B,D+... $6.39—$57.43 per
Martin 1970 ' household trip
(1975) (median $23.89)
(alsoin A " _

Martin, fishing $45.92—-$50.13
Gum, and general " $66.54

Smith recreation

1974) o

TFror description of variables see end of Table 2.

*Where specified.
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TABLE 2. CONTINUED
Location and Type of Auto Time Consumers' surplus
Source Date of Survey Activities® ModelT cost* cost® per visit
Knetsch Virginia and reservoir v, - .
(1964)  North &n [P ‘8] Bo ¥ BiL 5-2¢/mi #3.10 per party
. visit
: Carolina—
1963—4
Knetsch Maine— hunting, interview method: $6.16
and Davis 1961 fishing W=B_+B,L+B,D
(1966) camping
" " travel cost method 5¢/mi $6.72
Mansfield Lake District, on y"+] =8 +B.2nD 3¢/mi 90¢/hr $9. 36
(1971) England— P o 1 or car
1966 P
Smith Grafham Water, trout v 3.8¢/mi 0 $4 .54
’ 1 v =
and England— fishing °g [P-F]J Bo+ ‘
Kavanagh 1967
(1969) B, log C
1 11 " 7] 66¢/hl" $547
Smith 3] 1 " n 0 $h.37
(1970) 1968

tror description

*Where specified.

of variables see end of Table 2.
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TABLE 2. CONTINUED
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Tror description of variables see the next page.
*Where specified.

Location and Type of Auto Time Consumers' surplus
- Source Date of Survey Activities* ModelT cost* cost* per visit
Sublette Arizona— camping, V_ro 2
and 1972 fishing, H Bo+-Blc*'B2c + $26']: ?zid
Martin picnicking 2 househo ay
B,D+B,D"+B.A (Luna Lake)
(1975) B A%+ B.E+B EL+ $42.14
6 7 8 (Black Canyon Lake)
ByY+ B, ,Y2+B, F+ $46.93
B. F2 (Knoll Lake)
12 $9.85
(Horsethief Basin)
" .camping, interview method: $1.49
hiking VeL=B_+B,W+ Bzwz (Brushy Basin)
Wennergren Utah— boating not given 10¢/mi $29.24
et. al. 1973
(1975)
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VARIABLES USED IN TABLES 1 AND 2

age

regression coefficients
cost of reaching a site
travel cost

daily on-site cost
distance

education

days of paid vacation

= seasonal dummies

household

length of stay per visit
size of recreation group
population

population density

index of quality

index of preference

sex

index of alternatives
visits

visits per capita

days of recreation
willingness to pay
race

income
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CHAPTER 4
THE SURVEY METHCD

The survey method is used to estimate the value of a recre-
ation experience from responses to a questionnaire or a per-
sonal interview. The method might perhaps be more appropri-
ately called the interview self-estimate method since some
type of survey (usually including a questionnaire) is also
used for the travel cost method. However, the term survey
method in the context used here is widely understood by recre-

~ation planners. The method has significant advantages over

the travel cost method in situations that involve: (1) consid-
ering the value of small changes in quality at existing sites
which would not be expected to affect the travel costs of
visitors nor their number of visits, particularly if these
changes have implications for recreation experiehces at a
number of sites; (2) estimating the value of a site or area
that is one of many destinations visited on a trip; and

(3) considering the effects of congestion (crowding) on site
benefits. Examples of the first category would include
efforts that enhance waterfowl or fish populations which then
move to a variety of sites where they contribute to recre-
ational experiences.

Two surveys are required to evaluate a particular recre-
ation area. An initial survey is conducted with a sample of
users of existing sites or recreation areas. This survey is
aimed at eliciting the users' valuation of the recreation area
and collecting data on variables which are expected to explain
individual differences in valuation. The results of this sur-
vey are used to develop an equation which can be used to pre-
dict any other user's valuation of a particular recreation
area (in terms of willingness to pay entry fees) based on the
particular values of the explanatory variables for that
individual.
| 55
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A second survey should be aimed at a larger sample of the
user population in order to estimate the values of the explan-
atory variables for the complete user population. Using the
results of this survey and applying the estimated equation
which explains individual willingness to pay, the valuation of
each user 1is calculated and these are summed to provide an
estimate of total willingness to pay. This procedure presumes
that the size of the user population can be identified. To do
so may require further statistical procedures.

In principle, the willingness-to-pay equation may be esti-
mated in one recreation area and apnlied to proposed develop-
ments elsewhere. In that case, the second survey would be
aimed at identifying user characteristics (value of the ex-
planatory variables) for potential users of the new recreation
area. Obviously the problem of identifying the potential user
population of a new site is somewhat more difficult than iden-
tifying the users of an existing site.

User information for the same explanatory variables should
be collected in both surveys. These should be variables which
are expected to explain differences in individual valuations.
For example, they may include standard demographic information
(age, sex, income, education, family size, etc.) as well as
number and length of visits, years of experience with the site,
distance traveled to the site, information needed to derive a
measure of the accessibility of substitute sites, and {per-
haps) a physical measure of the success of a trip (such as
number of waterfowl bagged, or whether a deer hunting trip was
successful). The choice of variables will depend upon their
appropriateness in the specific application.

We should stress that at present there is not a very large
amount of practical experience in applying the survey method
to the valuation of recreation areas. 1In particular, there is
1ittle experience in evaluating the expected value of proposed

[
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projects. The inclusion of variables reflecting distance
traveled and an index of accessibility of alternatives would
seem to be helpful additions. They would allow application of
the estimated models to newly-proposed projects which might
differ in location relative to the user population and substi-
tute sites. ' '

There is, however, renewed interest in the use of the sur-
vey method. In the following sections we discuss some issues
in the use of the survey method and present examples of exist-
ing applications of the method.

The survey method is predicated on two key assumptions:
(1) that consumers can assign an accurate value to the recre-
ation experience, and (2) that this valuation can be elicited
from them with a properly constructed question or series of
questions.

The recreation survey literature has not given a great deal
of attention to the first assumption. Instead, the focus has
been on the second assumption, concerning the ability of the
survey to elicit the valuation from the participant. This
second assumption has generated considerable debate. The
arguments may be categorized into two areas: (1) the values
that the questions actually measure, and (2) the effectiveness
of the survey in getting unbiased answers to the questions.

We will now turn our attention to the two major assumptions of
the survey method. The initial discussion focuses on ques-
tions that can be raised with respect to the consumer's abil-
ity to assign values.

THE ABILITY OF CONSUMERS TO ASSIGN VALUES

The survey method poses some difficult questions for parti-
cipants. They are asked to make explicit dollar valuations on

- the basis of descriptions of hypothetical circumstances. The
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challenge in using the survey method is to assist the consumer
in thinking in terms of dollar valuations, and ensuring that
he responds in a manner that reflects what his actual behavior
would be under the circumstances outlined. With the survey
method, participants are asked to assign a dollar value to a
recreation experience. For example, they are expected to in-
dicate the maximum additional amount that they would be will-
ing to pay rather than be excluded from participation. This
presents a question concerning the ease with which individuals
can accurately assign such a value. This question is central
to the development of survey methodology.

In the case of recreation, it is not obvious that a con-
sumer should be immediately able to assign a dollar value to
participation. In part, this is because there is no clear-
cut market price for the opportunity to participate. Recre-
ationactivities are often available at no charge or for small
entry or user fees. Furthermore, travel expenses and time are
the major components in the costs of recreation. The consumer
may have difficulty assigning values to these costs and re-
flecting them in an estimate of willingness to pay.

The amount that a participant is willing to pay to use a
recreational resource is conditioned by the availability of
alternatives. Participants may have difficulty identifying
and evaluating the alternatives available, especially when
questioned about a particular activity or site to which they
have become accustomed over a long period of time. Yet these
participants would subsequently switch to alternative activ-
ities or sites if the price of participation at a particular
site increased sufficiently. This point is very important.
The relevant value of recreation that is saught by the survey
is the net value, the extra welfare that is gained from parti-
cipation in a particular activity rather than the next best
alternative. Therefore, the individual must be aware of the
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value of the next best alternative and should be directed to
think in terms of his available alternatives.

Perhaps the most difficult problem that consumers face with
the survey method is with questions which attempt to estimate
willingness to sell. Willingness to sell rights to partici-
pate in an activity is a highly emotional subject. The type
of questions at issue are those which ask individuals to state
the minimum amount they would require to give up their rights
to participate in an activity associated with a site, area, or
resource. Such a question might not produce useful answers
since no one offers to give up rights to anything cheaply, and
no one has a sufficient conception of what it means to do so.
There is reason to believe that the emotional nature of the
question may induce an overstatement of the necessary compen-
sation. Hammack and Brown (1974) reach this conclusion after
asking (in a mail questionnaire) a sample of duck hunters to
state their willingness to pay and their willingness to sell
for a season of duck hunting. This is an area which would
benefit from future research.

Knetsch and Davis (1966) are optimistic with respect to the
individual's ability to make an estimate of willingness to
pay. They state that the willingness to pay for a trip is a
"sufficiently real and stable phenomenon that the measurement
is useful." The reasoning is that many recreation lands have
Timited access and users have "no trouble visualizing the
existence of the power to exclude them." Under these circum-
stances, they believe that the consumer should be aware of his
willingness to pay to avoid exclusion. It is to the problem
of eliciting this value with a survey that we now turn.

THE ABILITY OF THE SURVEY TO ELICIT VALUES

" The ability of the survey to elicit useful values is
strongly influenced by the methodology employed in asking the
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question. It is essential that the questions be formulated
with regard to the correct definitions of consumer benefits!
and that the individual being interviewed (1) clearly under-
stand the questions, and (2) does not employ a gaming strategy
in responding.

Understanding the Questions
In estimating the individual willingness of participants to

pay for recreation, what is desired is the maximum amount that
the participant would be willing to pay above the actual cost

of participation rather than be deprived of using a site, area,

or resource. It is essential that the participant understand
whether a question is intended to refer to a specific opportu-
nity, such as hunting ducks at a particular marsh, or to a
general activity, such as duck hunting. This point is impor-
tant since water resource management alternatives that are
being evaluated typically involve only a portion of the possi-
ble opportunities for an activity, and the appropriate valua-
tion concerns only those specific opportunities which are to
be affected by a project. It is particularly important that
these circumstances be identified in the estimated model if it
is to be usefully applied to other areas.

The influence of alternatives on recreation benefits is
important and it has yet to be dealt with sufficiently in ap-
plications of the survey method. It should be clear that if
an individual were to be denied the opportunity to use just
one site for which there are many satisfactory substitutes
available, then he has lost relatively 1ittle in the way of
benefits because he can shift to the substitutes. It is, of
course, possible that a project may have an impact on many
sites. For example, a single project may have an adverse

for precise definitions of the various measures of net bene-
fits see Appendix D. This point, which should be evident, is
not discussed below.
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impact on the quality of duck hunting over a multistate region.
In this case, the net loss of benefits to the user will be
greater, but there is no difference in principle. If he were
to be completely denied the opportunity to use all sites at
which a specific activity can be performed he has lost still
more. He will, in this case, have to shift to activities
which do not give him as much satisfaction as his present rec-
reation activity. In all cases, the relevant value is the
difference in welfare gained from participating in the pres-
ently available recreation opportunities rather than those
which would be used following the development of the recre-
ationmanagement plan that is being evaluated. It would be a

~ potentially serious error to apply a figure intended to re-

flect a value of the general availability of an activity to
evaluate the value of that same activity at a specific site.

Thus the respondent to a question regarding willingness to
pay should be made aware of the scale of the site, area, or
resource being evaluated and its 1ikely effect on the parti-
cular set of recreation activities presently available to him.
It should be clear whether it is a specific site or the gen-
eral availability of a resource over a period of time that is
to be evaluated. This is essential from the standpoint of
getting a valid response. It is the task of the survey prac-
titioner to make sure the respondent thinks of the alterna-
tives in an appropriate manner; this may be particularly dif-
ficult with mail surveys.

It should also be clear that serious potential problems can
arise in the application of willingness-to-pay equations to -
other areas unless the scale of impact is similar. For exam-
ple, it is not correct to take the value of duck hunting in
general as any reflection on the value of duck hunting at one
particular site. The value of the particular site will depend
on characteristics of that site and its location relative to
users and substitute areas.
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Gaming Strategy of the Respondent

A second potential problem that must be dealt with in the
development and use of the survey technique is biased re-
sponses which arise because "it is in the selfish interest of
each person to give false signals...to snatch some selfish
benefits in a way not possible under the self-policing compe-
titive pricing of privaté goods" (Samuelson, 1954). This prob-
lem, the gaming strategy of the respondent, is particularly
difficult because the bias may be upward or downward, accord-
ing to the manner in which the question is stated or perceived.

Biased responses may be illustrated by the following exam-
ple. Assume a person is asked to indicate the maximum value
(in dollars) that he is willing to pay for use of a public
project, and it is implied that the actual entry and user fees
that he will be charged will not be influenced by his response.
The respondent, as a consumer of project benefits, has a
natural incentive to overstate his willingness to pay in an
effort to assure that additional opportunities, such as those
provided by the project, will be developed. Alternatively,
the consumer may be asked to state his maximum willingness to
pay to use a project where he perceives that he will have to
pay a fee that will be influenced by his resnonse. There is
now an incentive for the respondent to answer with a downward
bias if he thinks that the project will still be provided re-
gardless of his response. He could then, by citing a Tow
figure, enjoy the benefits of the project and pay a lower fee.
This last problem is often referred to as that of a "free
rider" (Buchanan, 1968). To pose the question of benefits in
one manner may lead to a reply with an upward bias, while
another manner may yield a downward bias. An example of the

different responses that can be obtained from individuals with

respect to various questions is provided by Romm (1969).
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Bohm (1971, 1972) has suggested "counter strategic argu-
ments" as a possible solution to the gaming strategy problem.
Bohm surveyed a sample of Swedish television viewers to obtain
estimates of their maximum willingness to pay for viewing a
private showing of a new television program. The respondents
were divided into six groups. Five groups were asked ques-
tions to elicit willingness to pay which might have been ex-
pected to Tead to various gaming strategies in the responses.
However, explicit "counter-strategic and moral arguments" were
added to these questions. The questions all indicated that
some stated payment scheme would actually take place if the
aggregate wi]]ingness’to pay was sufficient to justify the

 cost of showing the program. The differences in the mean

values of responses to each of these questions were not sig-

nificant, leading to the conclusion that if the questions are
formulated carefully with counter-strategic arguments, gaming
strategy is perhaps not as important as has been hypothesized.

A question asked of the sixth group was not tied to any
payment scheme; it merely asked the respondent to state his
maximum willingness to pay. This question was the only one to
result in a mean response that was significantly higher than
the mean response to any of the first five questions. Bohm's
conclusion was that doubt should be cast on such questions:
it is preferable to avoid such open-ended questions.

The implication for recreation surveys is that questions
should be more carefully structured than simply asking the
respondent his willingness to pay, as is sometimes done in
applied studies of recreation benefits. Some care must be
taken to place the respondent in a realistic decision-making
framework. Bohm also feels that it would be valuable to use
two questions to estimate willingness to pay, one of which
might be expected to induce some small upward bias and another
which might induce a small downward bias. Hopefully this
would provide a range within which we could be relatively
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confident that the true value lies. It may also be useful to
pose questions that can be answered with a simple yes or no.
This presents the respondent with a simple and logical choice,
and provides fewer opportunities for a gaming strategy.

There is much room for improvement in the design of recre-
ation surveys to minimize the problems outlined above.

MULTIPLE VISITS

Some further problems exist which need present no great
difficulty, but which can have significant influence on the
accuracy of the survey method if they are not taken into
account. For example, a sampling problem arises if consumers
make numerous visits or visits of different length. The ini-
tial survey procedure must be structured so that a true cross
section of users is interviewed. Sampling should be made at
different times during the season to reflect the possibility
that the first trip to a site or area during a season may be
valued differently than Tater trips. The sample design should
reflect the problem of collecting information from a represen-
tative mix of users who make visits of different lengths.

With an appropriate sampling program, and the capability for
estimating total visits accurately, there should be no major
problem.

EXAMPLES APPLYING THE SURVEY METHOD TO RECREATION

The survey technique has been used in a number of instances
to evaluate recreation benefits. The methods used to obtain
information, and the techniques used to derive a dollar mea-
sure of benefits from this information, vary considerably.

The following discussion is a brief review of three studies
which have attempted to elicit directly a measure of consumer
surplus. The purpose of this discussion is to point out some
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of the details of applying the survey method to recreation
benefit estimation.

The Davis Study

Davis (1963) was the first to use the survey technique to
compute a demand curve directly for a recreation site. His
pioneering effort consisted of a cross-section survey of
recreationists in and around Baxter State Park in northern
Maine between June and November of 1961. Users were asked to
indicate how their decisions with respect to visiting the site
would be affected if their costs associated with using the
area increased by certain amounts (Davis, 1963). The personal
interviews included a bidding game. The amounts were system-
atically raised or Towered until the consumer switched his
reaction from participation to non-participation or vice versa.
The initial questioning was hampered by a gaming behavior in-
duced by the objections of participants to fees. Davis notes:

The procedure for estimating willingness to pay con-
sisted of selecting a starting figure based on 1
cent per mile traveled and successively doubling

and redoubling this figure until the respondent
replied that the stated amount would cause him to
reduce his use of the area. The extra sum was
initially to be called an entrance fee; but this was
quickly discarded to avoid understatements by those
trying to influence policy and also to avoid getting
tangled up with principle objections to fees.
(Davis, 1963)

The survey subjects were pooled to include campers, fisher-
men, and hunters, since multiple regression analysis yielded
no significant relationship between activity type and re-
sponses to questions.

The type of questions used by Davis which asked the respon-
dent to state their reaction (would you come more often, less
often, or no change) to each stated cost increase yielded a
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discontinuous, or all-or-nothing, demand curve for each user.
The respondent was found to be willing to pay a maximum sum
for a visit and if costs rose above that amount, to stop com-
ing altogether rather than shorten the length of stay. Davis
argued that the response was realistic in light of the time
constraints experienced by most visitors. The use of the site
was such that visitors could be assumed to make just one four
to five day visit per year. The fact that single visits were
made simplified the evaluation procedure.

The resulting observations were graphed as a frequency dis-
tribution showing the number of visitors who have stated a
common figure as their maximum willingness to pay. These
data, which were obtained from a small sample of the user pop-
ulation, were not sufficient to compute an aggregate willing-
ness to pay for the entire user population. Rather, this was
used to develop a regression equation which explained addi-
tional willingness to pay as a function of user characteris-
tics. A larger sample, aimed at user characteristics, was
used to impute a maximum additional willingness to pay for
each user.

The following regression equation explained 60% of the
variation:

W= 48.57 + 2.85y + 2.88E + L.76L
(1.52) (.58) (1.03)

Net willingness to pay (W), was found to be a function of in-
come (Y), length of visit (L), and the number of years of
experience with the area (E). As might be expected, all three
variables were positively related to willingness to pay.

Upon cumulating the estimated maximum additional willing-
ness to pay of all users, based on the user characteristics
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and the above equation, it was found that the average maximum
additional willingness to pay (per individual) was $2.98, with
a range of $0 and $16.66.

If it is expected that users place significantly different
values on different visits to the same site and visits of dif-
ferent lengths, a more sophisticated sampling technique would
be required in order to apply the Davis methodology to sites
where individuals may make several visits and visits that may
vary in length.

In order that survey information on willingness to pay at
an existing site or area may be appnlied to valuation of a new
site, it would be helpful if net willingness to pay were re-
gressed on a greater number of explanatory variables. These
variables would include those expressing the availability and
relative quality of alternatives as well as the cost in time
and money for each individual to reach the site. The travel
cost method indicates the importance of these variables in
determining willingness to pay. With this explanation of
willingness to pay, the information from existing sites could
be applied to similar planned sites which differ in Tocation
relative to the user population and substitute sites. To do
so would require information on the expected rate of use from
each visitor origin (such as a town or county in the market
area of the planned site) and the relevant characteristics of
the expected users. These are the characteristics which are
explanatory variables in the willingness-to-pay equations.
The travel cost method indicates the importance of distance
from the site and relative availability of alternatives as
factors influencing willingness to pay. The survey method,
unlike the travel cost method, requires a separate estimate of
use. That estimate may come from a survey or another method. |

At present, the Davis methodology of a bidding game appears
to be the most acceptable application of the survey technique.
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Among its advantages are the following: only users are inter-
viewed, thus reducing the hypothetical nature of the ques-
tions; care was taken to establish a rapport with the respon-
dent before the bidding game was introduced; the bidding game
required more careful decision making than an open ended ques-
tion and reduces the opportunity for gaming strategy.

The Horvath Study

A second example of using the survey technique to provide a
measure of recreation benefits is the study by Horvath (1974).
Horvath chose a random sample of 12,068 households from 11
southeastern states and received responses from 9,322 of them.
The survey was directed at finding the monetary valuation of
wildlife recreation and the actual expenditures made for out-
door recreation. Responses were obtained to questions
concerning:

a) the average daily monetary value received from
participation;

b) the average daily value assigned by those who did
not participate during the study year but who
wanted to do so;

c) the average daily value required to give up par-
ticipation; and

d) the average number of days pay lost because of

participation.

Questions were aimed at the respondent's monetary evalua-
tion of nine outdoor recreation activities. The questions were
not specified as to site, area, or resource. In all cases,
the monetary values given by actual participants in the activ-
ity were greater than the values given by nonparticipants.
Valuations given by those engaged in activities that required
"wildlife harvesting" (i.e., fishing and hunting) were gener-
ally less than those engaged in "non-harvesting” activities
(i.e., wildlife enjoyment). In all cases, the amounts required
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by participants to give up an activity exceeded the maximum
willingness to pay for the opportunity to engage in that
activity. A summary of the daily values per household derived
in the study is given in Table 3.

Horvath computed the gross benefits of the nine recre-
ational activities by projecting his sample estimates to en-
compass the 16.3 million households in the southeastern United
States. The results of the Horvath study differ significantly
from those of Davis. While Davis (1963) found a range of net
willingness~to-pay values from zero to $16.66, with a modal
value between one and two dollars per day per household,
Horvath's estimates of average daily value received by parti-
cipants ranged from $33.58 to $80.3Q.

Several critical comments can be made on the Horvath study.

1) Horvath states (1974, p. 189) that his daily values are
more useful for policy making than the suggested values in
Senate Document No. 97, Supplement No. 1. In fact, the two
sets of values are not comparable. Horvath's figures are not
valuations of a specific site or of activities available in a
specific region. They are not derived from questions concern-
ing project-specific impacts; rather they attempt to put a
value on the general availability of wildlife. On the other
hand, the value of recreation associated with a water resource
management alternative depends on its particular characteris-
tics and location relative to users and substitutes. The
value of recreation associated with a particular alternative
is not derivable from a measure of overall benefits. The
value for general availability of recreation opportunities,
such as those which Horvath has attempted to estimate, will
exceed the value of that activity at any specific site or area.
There is no valid way for applying these "activity values" to
the recreation opportunities associated with a management



TABLE 3. RESULTS CF THE HORVATH STUDY

Recreational

Average daily
value received

Average daily
value assigned

Average daily
value to give up

Average number
days lost for
participation

activity by participants by nonparticipants by participants (by those losing pay)
Fishing 42.93 28.61 51.76 4.y
saltwater 59.80 43.69 74.47
warm fresh water 4o .84 - 17.83 49.28
cold fresh water 33.58 23.35 39.83
Hunting 47.09 28.25 65.69 3.9
small game 39.14 22.37 54.73
big game 60.86 41.34 81.98
waterfowl 48.99 20.48 67.24
Wildlife Enjoyment 70.71 24,52 91.31 6.3
birds 65.40 27.23 81.00
animals 83.30 23.81 107.06
fish 65.99 21.89 90.49
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alternative. In short, Horvath's values are not useful in
planning for water and related Tand resources.

2) Respondents are asked for an average value, rather than
a value for a specific trip. Furthermore, it is not clear
what these values measure. The average daily value required
to give up participation is presumably a measure of willing-
ness to sell. The average daily monetary value received from
participation is vaquely defined and cannot be interpreted.
The study would gain more creditability if the actual ques-
tions were clearly stated and if it were indicated how they
related to the appropriate measures of welfare.

3) There is no indication that there was any concern with
or awareness of the potential for biased responses.

4) The relevance of the responses of nonparticipants is not
clear. Horvath asks what value they would have received if
they did use the resource. Since, in fact, they did not use
the resource, they received no benefits from use. There may,
in fact, be significant nonuser benefits from natural areas.
The nature of these benefits is not discussed.

The Hammack and Brown Study

A third study which used the survey technique is Hammack
and Brown (1974). A mail questionnaire was sent to a sample
of 4,900 waterfowl hunters in seven western states. Usable
responses were received from 2,455 hunters. The survey was
directed at eliciting both the net willingness-to-pay and the
willingness-to-sell measures of consumers' surplus. Respon-
dents were asked to state their benefits from a full season of
duck hunting. The survey was not concerned with the value of
a specific site. Instead, two models are presented for esti-
mating the value of duck hunting. One model provides
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estimates of the value of a season of waterfowl hunting® while
the other is used to estimate the value of an additional duck
bagged.?

The following example indicates how the equations developed
by Hammack and Brown would be used to estimate the value of
duck hunting benefits created by habitat enhancement. Assume
that it is estimated thaf the particular project will produce
1,000 ducks. First it is necessary to identify the number of
these (1,000) ducks that would be harvested, the number of
hunters that would harvest them, and the number of additional
ducks that would be harvested by each hunter. Finally, char-
acteristics of the hunters who would harvest the ducks must be
determined. These would include their household.income (after
taxes), number of seasons of waterfowl hunting, cost of a
season of waterfowl hunting, waterfowl shot and bagged during
the season, and number of days hunted during the season.
Either of the equations developed by Hammack and Brown could
then be used. The method would not be appropriate for evalu-
ating very localized changes in the quality of duck hunting.

20nV=1.44 + 0.466 4n Y + 0.168 2n S + 0.141 an C

(8.7) (4.5) (5.3)
+ 0.308 2n (k/D) + 0.480 4n D
(7.0) (12.5)
Where:
V = value (consumer's surplus) of a season of waterfowl

hunting

Y = household income (after taxes) in thousands
S = number of seasons of waterfowl hunting

C = cost of a season's waterfowl hunting

K = waterfowl shot and bagged during the season
D = number of days hunted during the season

() =t statistics

3y = el.54 Yo.hh3 s0.]63 c0.]49 Ko.ho9\

Where:

gﬁ-= value of .an additional buck bagged

V, Y, S, C, and K are defined in note 2, above.
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Such a value would depend on the location and characteristics
of the particular site.

The questions asked by Hammack and Brown are consistent
with the consumers' surplus principles, which are very thought-
fully discussed in the opening chapters of their study. The
two questions (Hammack and Brown, 1974, p. 91) on valuation
were:

1) What is the smallest amount you think you would take to
give up your right to hunt waterfowl for a season?

2) About how much greater do you think your costs would
have had to have been before you would have decided not to
have gone hunting at all during that [the previous] season?

These questions were accompanied by statements emphasizing
that they referred to purely fictitious situations. The ques-
tions with respect to valuation were preceeded by other more
general informational questions in order to put the respon-
dent at ease. Hammack and Brown were well aware of the emo-
tional response caused by the willingness-to-sell question and
do not claim that they have found a valid answer. However,
the net willingness-to-pay response was felt to provide a
satisfactory approximation of benefits. Their success at -
finding a satisfactory equation to explain willingness to pay
confirms their satisfaction. The average additional willing-
ness to pay for the season was $247, while the average will-
ingness to sell (after discarding some extreme high values)
was $1,044 per season.

The ‘methodology used by Hammack and Brown presents two
problems. The question used to elicit willingness to pay is
very open ended and does not place the respondent in a market-
type decision process. The use of a mail survey to estimate
willingness to pay also appears to have a disadvantage over
the personal interview which permits the establishment of
rapport with the respondent and use of the bidding téchnique.
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Rapport can be established, in part, however, by careful
ordering of the questions.

Evaluation of the Survey Technique

In evaluating the survey technique one must ask, "What does
the technique attempt to do and how well does it do it?" The
answer to the first half of the question is rather straight-
forward: the survey technique attempts to arrive at an esti-
mate of maximum net willingness to pay or, in some cases,
willingness to sell, that is commensurate with other benefit
values. The second half of the question is, unfortunately,
not as easily dealt with.

A problem with the survey technique relates to the possible
biases that may arise if the question is "improperly" worded.
If care is taken to assure the respondent that his answer will
not affect future entrance fees, licenses, etc., (thus min-
imizing the downward bias), and that it will not imply more or
better sites in the future, (thus minimizing the upward bias),
this problem can be reduced in magnitude.

A further problem arises because of the great variability °
in responses that can occur with various formulations of ques-
tions aimed at obtaining maximum net willingness to pay. As
the Horvath and Romm studies have shown, the calculation of
recreation benefits depends to a large extent on the type of
questions asked.

For certain benefit studies the survey method has some
clear advantages over the travel cost method which is the
other economic methodology currently available. The travel
cost method, which is discussed in Chapter 5, is difficult or
impossible to apply to sites which are, for many users, one of
many destinations visited on a single trip. Also, the survey
method may have certain advantages for considering the effects
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of congestion. The survey method also has an advantage in
situations where a project affects alternative recreation
benefits at a number of widespread locations or results in a
small change in quality at existing sites. An example would
be the previously-cited case of an effort that increased duck
production in a particular area. In such a case we may wish
to value the benefits to duck hunters. The ducks may be shot
by hunters in widespread parts of the flyway. It would be im-
possible to separate the additional ducks from other ducks and
Tikewise difficult to identify changes in behavior of duck
hunters attributable to the extra ducks. The most logical
approach appears to be a survey such as that undertaken by
Hammack and Brown (1974).

The survey method is 1ikely to be costly compared to the
travel cost method and requires extra caution in'formu]ating
the methodology. Despite a preference by most economists to
place more faith in information revealed by what people do
rather than what they say, the survey method is useful. It
has value, both for evaluating those sites for which the
travel cost is inappropriate and also as a check upon the
travel cost estimates which themselves have some inherent
inaccuracies. If economic values are needed, it is best to
use an economic methodology rather than guesswork. Research
should be directed toward deriving survey methodologies which
maximize the likelihood of accurate responses.

SUMMARY OF SUGGESTIONS FOR USE OF THE SURVEY METHOD

1) The survey method is more acceptable at present for
estimating willingness to pay rather than willingness to sell.
It is recommended that more research be devoted to procedures
for estimating willingness to sell.

2) Estimated equations should be developed to express the
relationship between willingness to pay and characteristics of
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the users based on information gathered from the survey of
users. A larger survey should be aimed at estimating the dis-
tribution of these characteristics over the user population.

3) The benefits at planned sites and facilities need to be
evaluated using information from existing sites. In order
that the willingness-to-pay equations may be applied to pro-
posed sites which may be located differently with respect to
users and substitute sites, we recommend that travel distance
and accessibility to substitutes be considered as explanatory
variables in the willingness-to-pay equations. The travel
cost method illustrates the importance of these variables in
influencing individual willingness to pay.

4) The survey questions should relate clearly to specific
recreation activities that are to be affected by a management
alternative. That is, it should be explicitly stated that,
when estimating willingness to pay, the respondent should con-

sider the appropriate range of substitute sites and activities.

Caution should be used that results are not applied inappro-
priately to proposed changes.

5) Instructions and questions should be formulated to avoid
biased responses which might result from the respondent an-
swering in a manner which he perceives might further his self-
interest. The respondent should be placed in a realistic
decision framework that simulates a thought pattern that
approximates the market process.

6) It is best to survey actual beneficiaries only, in order
to reduce the hypothetical nature of the questioning.

7) For sites which involve multiple visits and visits of
different length, caution should be taken that a truly repre-
sentative sample of visits and visitors is chosen.
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8) In some cases the best unit to be evaluated may be the
single trip. In other circumstances, it may be desirable to
value a season of activity.



» CHAPTER 5
THE TRAVEL COST METHOD

INTRODUCTION

When the survey method is used to estimate recreation bene-
fits, an estimate of use must be developed to be used with the
estimates of individual willingness to pay. This need for an
estimate of use is also one of the six major problems associ-
ated with use of the interim unit day value approach. These
problems are outlined in Chapter 3. The travel cost method,
on the other hand, is based on a model for predicting use of a
site or area. It will subsequently be shown that the travel
cost method has a number of advantages over the survey method.
Consequently, the travel cost method is strongly recommended
for use whenever appropriate. The circumstances for appro-
priate use of the survey method are outlined in Chapter 4.
Chapter 6 presents recommendations concerning the choice of a
valuation method.

The travel cost model can be described by an expression
such as:

VIJ = f(cij’ P|, IJ"Aj)
Where
= the number of site visits or trips from a
J population source or center i to a recreation
site ]
= trip cost, the cost of travel between the
J origin i and the site j, plus entry fees at
site J.
P. = the population of origin i

79
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= an index of the proximity of substitute recre-

ij . . .
J ation areas available to each population
source (Pi)
Aj = the attractiveness of site j

Parameters of the model are estimated from information
about users at existing sites. The model is then used to
estimate expected visitation at a proposed site, provided that
i3 Pis Sij» Aj) are
available. The same model can be used to estimate a demand

estimates of the relevant variables (C

curve for an existing or proposed site within the same region.
The travel costmethod estimates a demand function for a site
or resource by using travel cost as a surrogate for price.

The area under this demand curve provides an estimate of user
benefits. The original suggestion for this method was made by
Hotelling (1949), and early applications to outdoor recreation
can be found in Trice and Wood (1958), Clawson (1959), and
Knetsch (1963). Significant advances in travel cost method-
ology include the extensions by Burt and Brewer (1971),
Cesario and Knetsch (1976), and Knetsch, Brown, and Hansen
(1976). A good explanation of the economic rationale behind
the modern travel cost method may be found in Cicchetti,
Fisher, and Smith (1976). They present a household production
function approach to the demand for recreation, taking trave1-
to be the most significant input into the "production" of
recreation. These recent models might be called regional
estimation procedures. They provide analytical frameworks
which take explicit account of alternative recreation sites.
That is, they jointly estimate the demand for existing sites
of various quality, thus allowing the prediction model to
account for interaction among sites in attracting visitors.

The travel cost model is developed by using actual observa-
tions on use and user characteristics from various origins (1)
to a site (j). The wide range of costs facing individuals at
different distances from a site provides considerable informa-
tion about the influence of costs on participation. This
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information can be used to generate a demand curve (i.e.,
estimates of participation at various entry fees). A direct
measure of site demand would require data relating site use to
various levels of user fees. Since actual fees show little
variation, and are not charged for many sites, only indirect
estimation of the demand curve is possible. An experiment
with changing site fees is an obvious way to find the demand
curve at an existing site. It might provide a useful check on
other methods. The practicality of such an undertaking is,
however, subject to question. A discussion of this approach
is provided by Stroup, Copeland, and Rucker (1976).

The procedure for developing a demand curve from the esti-
mated travel cost model is as follows. First the model is
applied to all origins (i) using actual data for trip cost
(Cij) and other variables of the model. With fees initially
considered zero, Cij is the travel cost. The predicted use
frem all origins is summed to obtain an estimate of total use
at zero price. It is then assumed that participants will
react to an increase in fees just as they do to an increase in
travel cost. Therefore, the travel cost for each origin is
incremented by fixed amounts (say $0.50) and the model used to
estimate use at this new hypothetical fee level. The proce-
dure is repeated, and successive estimates of use at each
level of fees obtained. These estimates are then used to plot
a Site demand curve. Total net consumer willingness to pay

for the site or resource is estimated by the area under this

demand curve. An estimate of gross willingness to pay may
then be obtained by adding total site entry and use fees to
net willingness to pay.

There is, however, a source of consistent bias in demand
curves derived in this manner because of the failure to cap-
ture the effects of travel time. The lower visit rates of
more distant centers are due not only to the greater monetary
costs of making the longer trip, but also to the greater time
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that is involved. Consequently, if travel time is omitted as
a variable, estimates of use at higher dollar costs will be
understated. Thus, to ignore time leads to an underestimation
of benefits. Methods of dealing with this problem will be ex-
plained in subsequent examples.

THE ASSUMPTIONS OF THE TRAVEL COST METHOD

A number of assumptions have been either implicitly or ex-
plicitly made in the travel cost literature. The three major
assumptions are listed below. These must be satisfied in
order for the method to provide useful estimates of use and
benefits.

1) Entry Fees: It is assumed that an individual
would react to an increase in entry fees in the
same manner as to an increase in travel costs.

2) Specification: The assumption is made that all
relevant and statistically significant variables
which affect trip-making behavior are properly
specified in the travel cost model. Under this
assumption, unbiased estimates of the slope of
the site demand curve may be found.

3) Capacity Constraints: It is assumed that observed
data points used to estimate the original model
are true demand points. That is, there is no
unobserved demand that i{s unsatisfied due to

capacity restrictions.

The implications of these assumptions are briefly discussed in
the following section.

Entry Fees—Site Use Benefits vs. Trip Benefits

The travel cost method provides a demand curve for the com-
plete recreation trip, including travel to and from the site.

) i acaied
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This is a result of using the cost of travel as a proxy for
the cost of site use. As a result, the benefit estimates will
include the net benefits from the complete trip, including
travel as well as site use.  For the travel cost method to
provide an accurate estimate of site benefits, it is required
that the consumer's benefits from the travel be offset by the
amount paid for travel. That is, net benefits from travel
should be zero. 1If, however, there are many intervening
opportunities in which the consumer participates while making
the trip, and the consumer received benefits from these in
excess of their cost, then the travel cost method would over-
estimate site benefits.

In practice, it is usual to ignore the problem of separat-
ing site use benefits from other trip benefits. This assump-
tion is probably more acceptable for ordinary sites which draw
from a local market area than for those especially attractive
sites which draw from a national market area.

Specification

From the point of view of predicting use, it is clear that
errors can arise from not recognizing that all sites in a
market area compete for the same potential users. As a pre-
diction model, the travel cost method is improved markedly by
including variables reflecting the availability and relative
quality of substitute sites. Many other variables might be
expected to influence demand; among these are travel time, in-
come levels of users, past experience with the activities
available at a site, age and family structure, and size of the
town in which the potential visitor lives. As with any sta-
tistical model building, the process of choosing significant
variables and correctly specifying their interrelationship is,
part]y, an art.
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Similarily, the benefits received from recreation cannot be
measured correct]y without a properly estimated demand curve.
In particular, the benefits an individual receives from recre-

ation cannot be evaluated without considering the availability

of substitute activities.

The need to correctly specify the model argues strongly for
the modern regional estimation approach.

Capacity

In the estimation of the travel cost model, data should not
be taken from sites which have insufficient capacity to meet
demand. That is, data are required that indicate the full
demand at existing fee levels. This requirement is not se-
verely restrictive. While most sites are used to capacity at
certain peak times, there are usually many other periods when
the site is not used to capacity. It is Tikely that the num-
ber of people who are denied entry is small relative to the
number of people who do enter. If that is the case, the mis-
estimation will not be serious.

There is no serious problem in applying the travel cost

method to a proposed site that will have insufficient capacity.

The procedure for accomplishing this is discussed in example 2
below.

THE APPROPRIATE USE OF THE TRAVEL COST METHOD

Whenever applicable, the travel cost method is strongly
recommended for benefit estimation because of its clear theo-
retical base. The method explicitly recognizes the spatial
characteristics of the recreation market. That is, each indi-
vidual faces a different range of prices and alternatives de-
pending upon his location. The method also derives benefits
based on the actual market behavior of individuals rather than

PP [—e
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from responses to questions (i.e., the survey method) or the
opinions of planners (i.e., the interim unit day value
approach). One clear advantage of the travel cost procedure
over the survey method is that the travel cost method does not
rely as heavily upon the personal skills of the practitioner
in eliciting information from individuals. As a result, the
travel cost procedure is probably less 1ikely to yield badly
inaccurate answers when implemented in the field. The method
also has the advantage of being able to predict both use and
benefits. ’

At present, the best variations of the travel cost method

‘are those of Cesario and Knetsch (1976), Burt and Brewer

(1971, 1974), Cicchetti, Fisher, and Smith (1976), and Knetsch,
Brown, and Hansen (1976). It is these versions that are
strongly recommended for estimating recreation's contribution
to national economic development. In subsequent discussion
these will be referred to as regional estimation procedures.

~ In general, the travel cost method is the appropriate bene-
fit eva]uation.technique whenever: (1) there is sufficient
variation in travel costs among users to allow estimation of
demand, (2) the proposed changes being evaluated are signifi-
cant enough to alter travel cost to some individuals, or to
alter the number of trips that will be made at the existing
travel cost, and (3) the travel expenses have been made mainly
for the purpose of recreation at the resource which is to be
evaluated. The travel cost method seems much more broadly
applicable than the applied literature indicates, although
clearly it will be most successful for rural sites where users
may come from a wide range of distances.

However, the travel cost method is difficult to apply ac-
curately in some situations. (1) The travel cost method will
be most successful when users come from a wide range of dis-
tances. It may be less useful for urban parks where there
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might be too little variation in travel costs to allow for
demand estimation.' Urban parks are also likely to provide
significant benefits to non-users by creating a more attrac-
tive Tocal environment. This benefit will not be captured by
either the travel cost method or the survey method.? (2) If
travel is not made for the single purpose of visiting the site
which is to be valued, phen it is difficult to decide how much
of the travel cost should be attributed to that particular
site. This problem will be most severe for those unique or
widely-known sites that attract users from a very large market
area, and for other sites in the vicinity of these unique
resources. (3) When it is necessary to evaluate the impact of
cdngestion on site benefits, a survey procedure may be prefer-
able. (4) When small changes in the facilities or quality of
recreation occur which would have little impact on trip-making
behavior but might alter the individual's valuation of the
recreation experience, the survey method is most appropriate.
(5) Finally, it is difficult to apply the travel cost method
to resources that are large or have a large number of widely
separated points of entry. This is a problem of data collec-
tion; the method is applicable as long as sufficient variation
in travel costs is observable (and the other qualifications do
not apply).

In other cases, particularly for rural sites which attract
users from a local market area, the travel cost method is
strongly recommended as the best available method for evalu-
ating recreation benefits. In order to be acceptable, the
travel cost procedure must take explicit account of the

!see, however, U.S. Army Corps of Engineers (1976) which has
applied the travel cost method to an urban park. Zip codes
were used as origins.

2The benefits of urban parks have been measured by the change
in land values attributable to the presence of a park. See

" Knetsch (1964), Darling (1973), Hendon (1973), and Appendix C
of this study.
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availability and quality of substitute resources. The simple
form of the travel cost method which does not take substitutes
into account is not acceptable in cases where substitutes
exist (i.e., most cases) because it can lead to serious inac-
curacy in use prediction and benefit estimation. An accept-
able procedure for evaluating the recreation benefits associ-
ated with a proposed project should also evaluate the lost
benefits arising from transforming a site from its natural
state. It should also be realized that the travel cost
method (and also the survey method) identifies user benefits.
If significant nonuser benefits also exist, these additional
benefits should be evaluated by other methods, where possible.
‘These nonuser benefits are often not included in the national
economic development account.

We now turn our attention to the basic procedure of build-
ing a travel cost model and applying it to the valuation of a
proposed site. The discussion focuses on a series of examples
that starts with very simple cases and works up to the modern
regional travel cost approach.

"~ THE BASIC TRAVEL COST METHOD

The following sections introduce the basic procedure of the
travel cost method and indicate how it can be used to evaluate
the benefits of a planned site. These introductory examples
are heavily simplified and do not consider the importance of
the availability of alternatives, the distribution of tastes,
the effect of travel time or the displacement of existing
facilities by a planned project. These examples are represen-
tative of early uses of the travel cost method, and are pre-
sented here only to introduce the basics of the method.

Subsequent discussion will indicate the necessity of modi-
fying the basic procedure to deal with the availability of
-alternative sites, travel time, and other significant
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influences on demand. It is concluded that this is best
accomplished by a regional estimation procedure in a form from
which the demand for any specific site or area may be derived.

Example 1. Development of a Simple Travel
Cost Model from an Existing Site

The travel cost method is applied to existing sites in
order to develop models for predicting recreation benefits
associated with the planned development of sites. The travel
cost model is usually presented as a two-stage process. In
the first stage, the trip demand curve is generated to show
the number of visits that the individual would make at various
levels of trip cost. Its derivation requires data on: (1) the
total number of visits made from several (not necessarily all)?
population origins at different distances from the site;

(2) the total population at each origin; (3) the trip cost
from the origin, including round trip monetary travel cost,
expenditure for use of the site, and any differential among
individuals in necessary cosfs apart from those for site use."
The total number of visits is measured over a specified time
period such as a season or year. The origins for trips are
often taken to be towns, counties, or concentric rings around
the site. To facilitate subsequent discussion, we will assume
that towns are the points of origin. Individual observations
provide the most information, and any aggregation of observa-
tions must be made in 1ight of the tradeoff between Tower

*Data are requiredon a sufficient number of origin-destination
combinations to define the demand curve. Total use from the
origins may be estimated from a sample of households.

*Only differentials in cost are important for development of
the model. Costs which are common to all origins may he
neglected without loss. It would be most correct to subtract
from all costs, other than site costs, any element of consum-
ers' surplus. Hammack and Brown (1974, pp. 9-12) provide a
good discussion of appropriate costs.
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costs of data handling and having a reduced amount of informa-
tion available.

Some hypothetical data are presented below (Table 4)
followed by adiagramof the region in which the site is
located (Figure 2). In this simple example we assume that
users come from one of three towns and all users from a par-
ticular town face the same travel costs. The entry fee is
taken to be zero. If there had been an entry fee, it would
have been added to the travel cost. The resulting estimate of
willingness to pay for the site would be net willingness to
pay. Gross willingness to pay may be estimated by adding the
total spent on entry fees to net willingness to pay.

TABLE 4. BASIC DATA FOR THE SIMPLE TRAVEL COST METHOD

Number 7 Visits
Origin Population of Visits per Capita Trip Cost
A 1,000 2,000 2 $8
2,000 8,000 L $6
c 3,000 24,000 8 $2

The first step is to derive the trip demand curve or the
first-stage demand curve shown in Figure 4.

Stage 1—The Trip Demand Curve. Plotting visits per capita
against cost (from Table 1) gives three pdints, one for each
origin. Extending a 1ine through these points provides a
function that is used to predict an average visit rate for an

individual facing a specific trip cost (Figure 3).
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FIGURE 2. THE MARKET AREA FOR SITE 1
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This trip demand function can be expressed by the equation:

Uij = 10 - cij

Where:

j =1, i=A,8B,C¢C,

vij = visits per capita from origin i to site j

Cij = the travel cost of traveling from origin i to

site j
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Use of a straight Tine demand function is for simplicity only.
A more complex function would usually be fitted to many data

points (i.e., origin—destination combinations), possibly from
several sites. This demand function which predicts visitation
as a function of travel costs is the basis of the travel cost
method. Subsequent examples will add additional variables and
sites; but the model will be used in essentially the same way.

Stage 2—The Aggregate Site Demand Curve. The second stage
involves construction of an aggregate demand curve (Figure 4)
for the site, showing how many total visits would be made at
various levels of a hypothetical site use fee. It is devel-
oped by a procedure that postulates increments in costs facing
individuals at each origin. Then, using the first stage |
curve, the per capita visit rate for each individual facing
the new cost is found. This procedure is based on the assump-
tion that if an individual were charged more for site use,
thereby raising his total trip costs, he would then partici-
pate at the same rate (i.e., visits per capita) as an individ-
ual lTocated more distantly from the site who originally faced
that level of monetary trip costs. We are actually dealing
with average participation from an origin and are referring to
average behavior of those located at an origin. Thus if the
visitors from origin C, who face a trip cost of $2 per visit
are charged a fee of $4 per visit, it is assumed that, since
they now face a cost of $6 per trip just like the residents of
origin B, they will reduce their visits per capita to the rate
of residents of origin B. This procedure involves adding the
hypothetical entry fee to the actual cost per trip, and then
solving for 2L using the trip demand function, vjj=10- Cij-
It should be clear that this simple assumption is not realis-
tic. The reduced number of trips made by more distant resi-
dents is a result of more than the extra travel cost. The
more distant residents also must spend extra time traveling,
may be closer to substitute sites, and their tastes may be
different.
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FIGURE 4. THE AGGREGATE DEMAND CURVE FOR SITE I

5 10 15 200 25 30 35
Thousands of Visits

The following table shows the construction of the second
stage or aggregate site demand curve using one dollar incre-
ments in cost. The existing level of user fee is zero. The
individual demand for visits is giyen by vj; = 10 - Cij' The

~ area under the aggregate demand curve is $114,000, which is

estimated net willingness of users to pay for use of the site.
This value can be derived graphically from Figure 4 as the
area under the aggregate demand curve for Site I. Equivalently,
the areas under every individual's trip demand curve aone
trip cost may be summed. In this case, there are no entry or
user fees and net willingness to pay equals gross willingness
to pay.

Points on the aggregate site demand curve, which reflect
total use for each level of incremental cost, are found by
first multiplying the population at each and every origin by
the appropriate per capita visit rate (i.e., at the hypotheti-
cal fee level) to find visits from each origin at that fee and



TABLE 5.

THE TRAVEL COST METHOD:

STAGE 2. THE AGGREGATE SITE DEMAND CURVE FOR AN EXISTING SITE
Origin A Origin B Origin C
- Visits Visits Visits
Trip per Trip per Trip per Total
User Fees Cost Capita Visits Cost Capita Visits Cost Capita Visits Visits
$0 $ 8 2 2,000 $ 6 L 8,000 $ 2 8 24,000 34,000
$1 $ 9 1 1,000 $ 7 3 6,000 $ 3 7 21,000 28,000
$2 $10 0 0 $ 8 2 L, 000 $ 4 6 18,000 22,000
$3 $9 1 2,000 $ 5 5 15,000 17,000
$h $10 0 0 $ 6 4 12,000 12,000
$5 $ 7 3 9,000 9,000
$6 $ 8 2 6,000 6,000
$7 $9 ] 3,000 3,000
$8 $10 0 0 0

€6
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then summing these figures over all origins to get an estimate
of total use at that fee. (see Table 5). Ignored at present
are various sources of inaccuracy that might cause the indi-
vidual to behave differently than is assumed by this (simple)
travel-cost model. The most important sources of such inac-
curacies are differences in the availabjlity of substitutes at
each origin, the different time required to reach the site
from each location, and honhomogeneity of tastes and income in
the population. These problems will be dealt with in subse-
quent discussions.

Example 2. Application of the Model to a
Proposed Site With No Substitutes

We now turn our attention to applying the results of this
analysis to a new site. The basic purpose of the travel cost
method is to develop models for predicting the value (or use)
of a newly developed site or resource. For simplicity, we
will assume that the site is in a region where it has no sub-
stitutes. Subsequent examples will bring competing recreation
areas into the analysis.

To evaluate the aggregate demand for a proposed site, the
first stage demand curve derived from a similar site and
region is applied to the market area for the proposed site.
It appears most appropriate to apply a curve derived from
existing sites in the same market area in which the new site
is to be built. Under these circumstances we may reasonably
assume that the preferences of the market population served by
the new site will be similar to those of individuals who used
the sites from which the model was derived. That is to say,
tastes will develop a pattern similar to that existing around
the sites on which the trip demand curve was developed.

An important point is that it is the trip demand curve
(i.e., first-stage curve) estimated from another site (or

)
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sites) that is applied to the new site, rather than the other
site's aggregate demand curve. The second-stage site demand
curve for the new site will depend upon the individual trip
demand curve and on the distribution of population in the
market area. Thus the aggregate site demand curves may differ
between sites even though the individual's demand curves and
the sites being evaluated are identical. This point was men-
tioned in Chapter 3 and is dealt with in more detail later in
this chapter, since it has important implications for unit day
values.

To illustrate the point, this example uses the individual's
trip demand curve derived in Example 1 and applies it to the
same total market population, but in a new market area con-
sisting of two towns represented by Figure 5 and the data in
Table 6 below. The resulting estimate of willingness to pay
is quite different from the previous example and the differ-
ence is entirely due to the different spatial distribution of
the population. The individual's trip demand is taken to be
vij =1O-—C1j. Table 6 shows the population of the two towns
served by the proposed site and the expected trip costs to the
site from each. That data is required for every origin of
users and is the only additional information needed to apply
the basic travel cost model to a proposed site. Table 7 below
details the construction of the demand curve. A user charge
of zero is assumed in this and all subsequent examples. If
there had been a user charge, it would be added to the trip
cost for each origin. The second stage demand curve would
then provide an estimate of net willingness to pay. Actual
user charges would be added to net willingness to pay to
derive an estimate of gross benefits.

To derive the aggregate site demand curve (Figure6) using
the method described, total visits are plotted against hypo-
thetical levels of a site user fee (from Table 7). The area
under the demand curve is $18,000, which is estimated
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willingness of users to pay. Note that this differs signifi-
cantly from the $114,000 estimated willingness to pay that was
obtained for Site I. Use is 14,000 visits.® The same indi-
vidual's trip demand curve was used for each site and both
sites served the same population. However, the distribution
of the population served by each site differed.

FIGURE 5. THE MARKET AREA FOR SITE II

D E
populatior?‘\\ ‘,a".
1,000 $6 _ - ” population

TABLE 6. DATA FOR APPLYING THE SIMPLE TRAVEL COST
MODEL TO A PROPOSED SITE

Origin Population Trip Cost
D 1,000 $6
E 5,000 ' $8

In sum, it is a relatively simple procedure to derive an
aggregate demand curve for a new site. An existing trip
demand curve is applied to the population of the new area.
With a more realistic model which reflects substitutes, travel
time, etc., additional calculation to find the values of these
would be required; but the procedure is essentially the same.
As indicated in the example, the aggregate demand curves will

>It may be that the planned capacity of the proposed site is
less than 14,000 visits. |If this is the case, the estimated
average consumers' surplus per trip ($18,000/14,000 = $1.29)
should be multiplied by site capacity. This procedure is
valid as long as the rationing of entry reduces trips from all
origins by the same percentage. See Cicchetti, Fisher, and
Smith (1976) for an example.
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be influenced by the spatial distribution of the population as
well as the individual demand curve. This has some important
implications for benefit evaluation. In particular, it makes
it rather difficult to choose a unit day value for recreation
with any degree of economic rationality. This matter will be
discussed later. The following section discusses the evalua-
tion of a proposed site which will compete with an identical
substitute site.

TABLE 7. THE TRAVEL COST METHOD—EXAMPLE 2:
APPLICATION OF THE MODEL TO A NEW SITE

Origin D Origin E
» Visits . Visits

User Trip per Trip per Total

Fee Cost Capita Visits Cost Capita Visits Visits
S0 $ 6 L L,000 $ 8 2 10,000 14,000
$1 $ 7 3 3,000 $9 1 5,000 8,000
$2 $ 8 2 2,000 $10 0 0 2,000
$3 $9 1 1,000 1,000
Sk $10 0 0 : 0

FIGURE 6. THE SITE DEMAND CURVE (STAGE 2)

1 1 Il Il 1 i

2 4 6 8 10 12 14

Thousands of Visits
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Example 3. Application of the Model to a
Proposed Site in Competition with an
Identical Substitute Site

In order to predict use of a new site successfully, it is
necessary to recognize that all sites compete for potential
users. In predicting site benefits, it must be realized that
the availability of a subspitute sets some upper bound on an
individual's willingness to pay for a particular site. If the
fee at one site is raised high enough, we would expect that
users would shift to another site rather than pay this fee.
The importance of considering the effects of substitutes in-
creases as a wider choice of alternatives becomes available to
the market population.

We will now consider how Example 2 might have been altered
if the new site, Site II, were to be built in the vicinity of
an identical site, Site I. The trip demand function estimated
at Site I is Vij =10 - Cij and this is to be used to evaluate
the proposed site. The market area is drawn below (Figure 7),
and the relevant data are summarized in Table 8. The market
area around Site I will be changed for the purpose of this
example. The two additional towns, D and E are taken to be
within this market area, but it is assumed that the same trip
demand curve is valid. If we had included these towns in
Example 1, total benefits would have been $122,750 for Site I
without Site II being developed, and total use of Site I at
zero cost would have been 44,000. This continuation of the
introductory examples is, again, highly simplified in order
to point out basic concepts. The demand curve has no vari-
able to indicate the effect of a substitute site. That is
not so critical here because the simplifying assumption is
made that, because the sites are perfect substitutes, the
market will divide between the two sites on the basis of
travel cost. That is, an individual will choose to use the
site that can be reached at Teast cost. Subsequent examples
will introduce substitutes into the trip demand function.

e
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FIGURE 7. THE MARKET AREA FOR SITES I AND II

A B
® ®
/’ \\\\
$7.50 $8.50
// \\
D~ C S~_E
population @ ® 3® population
1,000 o -7 5,000

$6.. $8 ~

TABLE 8. THE TRAVEL COST METHOD—EXAMPLE 3:
APPLICATION OF THE MODEL TO A NEW SITE WITH A SUBSTITUTE

Origin D Origin E
Visits Visits
User Trip per. Trip per
Fee Cost Capita Visits Cost Capita Visits Visits
$0 $6 4 k,000 $8 2 - 10,000 14,000
$0.50 $6.50 3.5 3,500 $8.50 1.5 7,500 11,000
$1.00 $7 3 3,000 $9.007 0 - 3,000
$1.50 $7.50 2.5 2,500 2,500
$2.00%* 0 0 0

*Once the trip cost exceeds $7.50, residents of origin D will
switch to Site I. :

Tonce the trip cost exceeds $8.50, residents of origin E will
switch to Site I.

Residents of towns D and E presently face travel costs of
$7.50 and $8.50 to Site I (Figure 7) and the trip demand curve

vij = 10 - Cij indicates that they make an average of 2% and
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1% trips respectively to that site. They will begin using
Site IT when it is developed.

Table 8 details the construction of the Site II demand
curve. A zero charge is assumed. The aggregate demand curve
is derived by the usual method, although it should be noted
that demand from an origin drops rapidly to zero once the fee
for the site is raised shfficiently high so that the substi-
tute can be used at less cost. That is to say, when the sub-
stitute can be consumed at a lower total cost (entry fee plus
travel cost) than the site being evaluated, users will go to
the substitute site.

The site demand curve in Figure 8 should be compared to
Figure 6 which shows the site demand curve derived for Site II
without considering substitutes. The area under the present
site demand curve (Figure 8) indicates that willingness to pay
is reduced to $9,250 compared to the $18,000 derived (Figure 6)
when substitutes were ignored. Predicted use at a zero fee is
still 14,000, but estimated use at higher fees is reduced be-
cause users would switch to the substitute site (Site I)
rather than pay the higher fees at Site II. Clearly, the
presence of even more readily accessible substitutes could
steeply reduce both the use and benefits of a new site.

The new facility would have two effects on consumers' bene-
fits. First, there would be the cost savings on shifted
demand in the form of the trips which were being made from
town D and E to Site I, but would now be made to Site II at a
lower cost. This savings is a benefit because these consumers
use fewer resources in traveling for recreation, and the saved
resources may now be used elsewhere. The second source of
benefits would be from induced demand. The closeness of the
new site and the reduced travel cost will result in extra
recreation trips by residents of D and E. They gain consumers'
surplus from these new trips. The difference between the
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present example and previous example (Example 2) arises from
the presence of the substitute site.

4
U SF FIGURE 8. THE SITE DEMAND CURVE (STAGE 2)
s
e
r oo
E
e 4| \

2 4 6 8 10 12 14

Thousands of Visits

The apparent loss in benefits attributable to reduced use
of Site I should not be of concern.® Any benefits attribut-
able to reduced congestion at Site I should be considered.
These benefits, which have yet to be measured successfully,
are appropriately attributed to the new site.

We have neglected the value of the present use of the site
that is to be developed. Any loss of benefits to present
users of the site should be subtracted as an opportunity cost
of development.

In summary, it should be clear that substitutes influence
use and benefit prediction. They influence the shape of the-
demand curve for each specific site, and their influence on
benefits may be very significant. A simple procedure, such as
that described in this example may provide a useful first

6Fof a discussion of this point, see Knetsch (1977).
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approximation to the results of more complex models and would
be greatly preferable to ignoring substitutes.

SUMMARY OF INTRODUCTORY EXAMPLES

The preceding three examples introduced the travel cost
method in its simplest form. The first stage, or trip demand
curve, and the second stage, or aggregate site demand curve,
are derived for an existing site. It was shown to be a simple
procedure to derive an aggregate demand curve for a proposed
site using a trip demand curve estimated at an existing site.

Consumers' surplus is presented as an appropriate measure
of net benefits. Procedures for deriving consumers' surplus
from the site demand curve are demonstrated for the case of
zero entry fee. More generally, consumers' suhp]us is the area
under the site demand curve above the actual fee level (if any).
Gross benefits or willingness to pay may be found by adding
the consumers' surplus to the expected fee receipts (if any).

The examples illustrate three important points concerning
benefit estimation: (1) the significance of the Tocation of
the user population with respect to the proposed site; (2) the
importance of substitute sites; and (3) the complexities in
choosing a unit day value. We will now examine these points
in more detail.

The Location of Users

Examples 1 and 2 illustrate the importance of the location
of the user population relative to the recreational facility.
Given the trip demand curve, it can be noted that a new site
will be more valuable the closer it is located to its users.
This is the result of greater total use due to lower travel
expense, and also to the greater net benefits to individuals
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who can make visits at less travel expense than they would be
willing to pay.

Substitute Sites

Substitutes were introduced in Example 3. The conclusion
is that it is misleading to consider one site in isolation

from others. To do so can Tead to a significant overestimate
of use and benefits.

Unit Day Values

Average willingness to pay per day has been presented as
the most appropriate basis for unit day values. Examples 1,
2, and 3 point out the complexities of choosing a unit day
value. Assuming trips of one day, average consumers' surplus
per day (unit day value) is calculated by dividing total con-
sumers' surplus by thé number of trips. The three examples
all deal with an identical site and it is assumed that all
users have the same tastes and preferences (i.e., the same
trip demand curve). However, unit day values for the three
examples are as follows: Example 1 = $3.35, Example 2 = $1.29,
and Example 3 = $0.66.7 Example 2 has a Tower unit day value
than Example 1 solely because of the spatial Tocation of the
population relative to the site. The average user of Site II
must travel a greater distance than the users of Site I and
consequently incurs greater travel expenses. As a result, his
net benefits (willingness to pay in excess of present costs)
are reduced. The site in Example 3 is identical to and has
the same spatial distribution of population relative to the
site in Example 2; however, the introduction of an alternative

"For Example 1, sléh’ggg = $3.35; Example 2, $}8’888 = $1.29;

Example 3, %%%= 50.66.
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site reduces the unit day value considerably. Thus, it is
clear that it is difficult to select an appropriate unit day
value without analyzing demand. Average consumers' surplus is
not easily predicted, even for very similar projects.®

SUBSEQUENT EXAMPLES

The examples that follow detail some actual (regional)
travel cost models. They illustrate more general approaches
to substitute sites (which are not necessarily perfect sub-
stitutes) and also present methods to account for the effect
of travel time. There is a severe bias in the estimation of
site demand curves if time, alternatives, and other signifi-
cant variables are omitted from the specification of the
travel cost model. Following the examples there is a general
discussion of the potential errors which may arise from ex-
cluding such' variables. The section begins with an outline of
the data requirements and calculations necessary for the
development and use of regional travel cost models.

REGIONAL TRAVEL COST ESTIMATORS

At various points in this report it has been suggested that
regional estimators which focus on a system of sites are
highly desirable. It is essential to study a system of recre-
ation sites in order to estimate the interaction between sites
in influencing the behavior of participants, and to have suf-
ficient data to estimate the effect of relevant variables such
as availability of substitutes, and variations in tastes.

8Burt and Brewer (1974) make much the same point. They state
(p. 1) that "not only do the unit values lack an empirical

basis, being largely subjective estimates, ...but the deter-
mination of (total) value must logically precede calculation
of a unit day value." Their chart (Figure 9) provides a use-

ful indication of how per capita benefits may vary with dis-
tance from a site or substitute sites.
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Examination of too small a region or too few sites will pre-

vent the inclusion of necessary variables.

At present, there are two broad classes of regional travel
cost models. First, there is the model based on a linear sys-
tem of interrelated demand equations, illustrated by the Burt
and Brewer (1971, 1974) studies and also used by Moncur (1975),
and Cicchetti, Fisher, and Smith (1976). Secondly, there are
the single equation models based on a gravity model approach
to demand. These latter models are illustrated by the model

.developed by U.S. Army Corps of Engineers (Knetsch, Brown, and

Hansen [1976]), and by the model developed by Cesario and
Knetsch (1976).

The development and use of both classes of regional models
share certain common needs in data collection and analysis.
These general procedures are outlined below.

Model Construction

1) Demand Survey: A survey of recreation behavior over a
wide geographic region is required. This may be either an on-
site or household survey depending on the needs of the partic-
ular model. The survey should be directed at finding for each
trip: (a) length and purpose of visits to any site under con-
sideration, (b) travel time, (c) expenditures specific to the
trip (excluding auto cost which is to be calculated sepa-
rately), (d) mileage traveled, or origin of user in order that
mileage may be calculated, (e) income, (f) other demographic
variables that are expected to influence demand (in particular,
family structure and past experience with the site).

2) Classification of Sites: A1l models require that some
distinction be made among sites on the basis of the quality of
the facilities and the expressed tastes of users. The single
equation methods require the computation of an index of
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attractiveness which may be based on a measure of the avail-
able facilities and possibly an estimate of user preferences
based on the initial demand survey. For multiple equation
methods, it is necessary to classify all sites (including the
proposed site being evaluated) into a limited number of cate-
gories based on similarity of facilities and quality of the
opportunities provided.

3) Subarea of Observation: Subareas of origin, such as dis-
tance zones, counties, towns, or, possibly, individual house-
hoids, must be defined. These subareas should be chosen such
that demographic information on average income and population
is available and the data handling is manageable. The areas
should alse be uniform enough and small enough so that it is
reasonable to attribute the travel cost and average demo-
graphics from the subarea to all users within the area. It is
also necessary that sufficient observations be retained for
estimation of the model; too much aggregation will result in
loss of information.

4) Travel Cost: It is necessary to have, or to calculate,
the road mileage traveled by users. In practice, a single
point in a fairly aggregated subarea (such as the center of a-
town or county) is used to represent all users in the subarea.
Distance traveled is converted into travel cost by using
available data on the cost per mile of travel. The travel
cost should be on a per person round trip basis. That is, if
two people travel in one car, each is considered to have made
one round trip at one half the total round trip travel cost.

5) Time: Round trip travel time for each user origin may be
available from the demand survey, or may be derived from
mileage traveled and average road speed. The time spent at
the site (i.e., length of the visit) should be available from
the demand survey.
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6) Substitutes: The effect of substitutes depends on the
travel costs from the subarea of origin to the substitute site,
and also on the relative attractiveness of each site. Various
indices and methods of dealing with substitutes reflecting
travel costs and effectiveness are described in the subsequent
examples. ‘ '

7) Demographics: Population, income and other relevant
demographic variables may be derived from census data or the
demand survey.

8) Demand Estimation: The econometric procedures will depend
on the chosen model (i.e., single equation or multiple equa-
tion, linear or non-linear).

Evaluation of a Proposed Site

Regional travel cost models can be used to evaluate the
demand for, and the benefits of, a new site which is to be
developed within the region in which the model was developed.
Once the model has been developed, 1ittle additional informa-
tion is required and no further demand estimation is needed.
The basic procedures are outlined below.

1) Classification of the New Site: For the multiple equa-
tion models, the new site must be assigned to one of the
categories specified in the model. For the single equation
models, the expected index of attractiveness of the new site
must be computed, based on the facilities that will be
available.

2) Delineate the Market Area of the New Site: While the
initial model might have been estimated over a large region,
the planner can now focus on the zone around the new site, in
which demand is 1ikely to be positive. Within this region an
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a]]-jnc]Usive set of subareas of origin, such as distance
zones, are defined as before.

3) rTravel Costs: Distances from the areas of origin to the
new site can be estimated using road maps. As noted pre-
viously, this should be converted into average per capita
round trip travel cost.

4) rime: Estimates of round-trip travel time from each sub-
area of origin to the new site should be made.

5) Substitutes: No further information is required. The
existing sites on which the demand estimation was based will
be the substitutes facing potential users of the new site.
The procedure by which the model reflects substitutes will
depend on the demand specification and is illustrated in sub-
sequent examples.

6) Benefit Estimation: The procedure for evaluating the
benefit of a new site is analogous to that described in the
introductory examples (Examples 1, 2, and 3). A site demand
curve is derived and benefits are calculated from the area
under this curve. The site demand curve is derived from the -
travel cost model in the following way. The travel cost model
will give an estimate of demand for a site from each area of
observation at a given level of travel cost, given the appro-
priate values for the other variables in the model. This de-
mand is then summed over all areas of observation to get the
total site demand at the given cost. By starting with the
actual travel cost for each origin and successively raising
this cost by equal amounts everywhere (while holding travel
time and other variables fixed) the site demand curve may be
derived.
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EXAMPLES OF REGIONAL TRAVEL COST ESTIMATORS:
I. BURT AND BREWER (1974): A LINEAR SYSTEM
OF PER CAPITA DEMAND EQUATIONS

This study was aimed at evaluating the recreation benefits
of a proposed reservoir project, the Pattonsburg Reservoir, to
be developed in Missouri, 60 to 70 miles northeast of Kansas
City. Five Corps of Engineers impoundments are located within
125 miles of the proposed reservoir. In addition, four other
reservoirs were under construction at the time of the study,
and others had been proposed. Thus, the availability of sub-
stitutes appeared to be an important factor in determining the
value of the proposed reservoir. Two separate analyses of the
value of the proposed reservoir were performed, one assuming
that the nearest site under construction (Smithsville
Reservoir) was completed, and the other assuming this site did
not exist. The study was performed in 1973 and was designed
to reflect, in a simple manner, the substitution effects of
new sites.

The system of five interrelated demand equations of the
form indicated below was estimated. Each equation is Tinear
in travel costs and income, and explains per capita demand for
trips to a particular type of site. Per capita participation
from origin i to site j is taken to depend on the cost of
reaching the nearest site of each type, as well as on the in-
come of individuals at origin i.
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Equations: Subscripts:
5
q;, = a + z B1k Pik C1Yi CI visits ?y indi-
k=1 vidual i to the
nearest site
type k.
5
qj, =3, + z sz Pik+c2Yi Pik: trip cost to indi-
k=1 vidual i, to reach
nearest site of
* o type k.
) T ) Y, ¢ family income of
. . . individual i.
5 ‘ ,
q; =a_+ b} B5k P.k-bc R a.,B. ,c.: coefficients
' k=1 ! > I Ik to be esti-
mated sub-

ject to the
constraint
B., =8B

jk kj’
Variables and parameters:
i=1,2, ..., n sample observations
j» k=1, ..., 5 types of sites
Procedure

1) Demand Survey: The sample was derived from direct inter-
views of over 2,000 Missouri households in the autumn of 1966.
The purpose of the survey was to identify actual outdoor recre-
ation behavior during 1966. The respondents were initially
contacted to solicit their cooperation in keeping records of
the necessary information. Usable information was collected
from 2,031 households. The information used in constructing
the model was: (a) the number of days spent at specific sites,
including travel time; (b) expenditures specific to the trip,
excluding auto cost; (c) mileage driven on each trip; and
(d) family income. Other socio-economic variables were
gathered, but found of 1ittle use.

2) Classification of Sites: The sites attended by those
responding to the demand survey were classified into 5 types
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or categories on the basis of facilities and quality. These
were (a) Lake of the Ozarks, considered unique; (b) Table Rock
and adjoining lakes on the Arkansas border, also viewed as un-
usual in quality; (c) other large lakes constructed by the

U. S. Army Crops of Engineers; (d) other lakes greater than
200 acres; and (e) rivers of the Ozark Mountain area. It is
assumed that the sites within a class are perfect substitutes
for each other. The proposed project, Pattonsburg Reservoir,
would be in the third (c) category. Data were intially
gathered on other categories; but these were subsequently dis-
carded as not significantly related to the five primary
classes.

3) Subarea of Observation: Individual households were the
unit of observation for demand estimation. Travel costs, how-
ever, were not calculated for each individual but based on an
average over geographical clusters of individuals. It should
be noted that while the household sample was from within
Missouri alone, some sites in adjacent states were considered
as the destinations of these individuals. These sites were
classified into one of the five classes or categories.

4) Travel Cost: A computer program was developed to convert
distances into travel costs. Distances traveled were avail-
able from the demand survey. Per capita round trip costs were
computed.

5) Time: Burt and Brewer do not make a correction for
travel time.

6) Substitutes: Within each category the sites are consid-
ered as being perfect substitutes. Sites in different cate-
gories are viewed as different commodities. Separate demand
equations are derived for each category. Each demand equation
includes, as variables, the trip cost to the nearest site of
each type and thus reflects the location of substitute sites.
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The five equations are jointly estimated in order to further

reflect the interrelation between demand for each type of site.

7) Demographics: Demographic information was obtained from
the demand survey.

8) Demand Estimation: The actual demand equations estimated
are given below:

qi1=.5366-.0355Pi1+1013opi2—.ozzzpia—.0097Piu+.ozslpis+.
q. =.7218+.0130P. - .0388P. +.0301P, +.0108P, - . 0120P. +.
)2 11 12 13 I 4 Is

q. =.3193 -.0222P, +.0301P, -.0775P, +.0170P, +.0210P, +.
i3 i1 i2 i3 " s

qiu=.9742-.0097Pi1+.0108Pi2+.0170Pi3-.0368Piu+.0062Pi5+.
q, = .4677 +.0251 P, - .0120P. +.0210P. +.0062P. - .0291P. +.
15 il |2 13 (] 15

Classification of sites:

other lakes greater than 200 acres
Lake of the Ozarks

other large Corps of Engineers lakes
Table Rock and adjoining lakes
rivers of the Ozark Mountain Area

VW N —
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The five separate equations are estimated using a generalized
least squares procedure which takes into account some of the
interrelations between the separate equations. - Details of the
procedure may be found in Burt and Brewer (1971) and the esti-
mation of a similar set of equations is detailed in Cicchetti,
Fisher, and Smith (1976).

Evaluation of the Proposed Site

1) Classification of the New Site: The proposed site is in
the third (c) category, large Corps of Engineers lakes.
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2) Delineation of the Market Area of the New Site: The
region of influence surrounding‘the site of the proposed
Pattonsburg Reservoir was defined as the locus of all points
which are as close to the proposed reservoir as to an existing
reservoir belonging to the same category. This region was
then divided into population subareas. Each city of over
5,000 population and each county (excluding those cities) was
treated as a subarea.

3) Travel Cost: Measurements of distance are calculated
from the center of each subarea to the closest site in each
category. Direct distances are converted in road distances
based on an average factor. Road distances are then converted
into travel cost. This is converted to average per capita
travel cost per round trip. Two sets of data are eventually
required, one as if the new site did not exist, and one as if

it did exist. Only distances to the third category (c) of

sites will be altered by the construction of the Pattonsburg
Reservoir. Burt and Brewer calculated these figures, both
under the assumption that the reservoir presently under con-
struction, Smithville Reservoir, existed, and that it did not

exist.
4) Time: Time was not incorporated into the model.

5) Substitutes: The demand equations include, as variables,
the cost of reaching the nearest site in each category. The
changes in the travel costs which result from the construction
of new sites reflect the changed availability of substitutes.
No calculation of indices of substitutes is necessary.

6) Demographics: Updated population figures were found from
the 1970 census. Incomes were updated based on the 1970 cen-
sus and inflated by the consumer price index to 1973 levels.
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7) Benefit Estimation: The method Burt and Brewer use to
evaluate benefits is equivalent to the procedure described
earlier in this chapter. That is, once they have identified
the market area that is predicted to use the new site, a
second-stage site demand curve could have been calculated in
the usual way and the area under this curve calculated to
determine benefits. Rather than calculate this second-stage
curve, they have 1nstead'worked directly with the first-stage
curves. They evaluate the consumers' surplus of the average
individual at each origin using the individual trip demand
curves, then sum these benefits over all individuals. The
procedure is explained in Burt and Brewer (1971) and Cicchetti,
Fisher, and Smith (1976). The result is that with the assump-
tion that Smithville Reservoir is built, the estimated annual
benefits from recreation at Pattonsburg Reservoir are $730,000.
Without Smithville, the estimated benefits are raised to
$1,200,000. Thus, the substantial impact of future construc-
tion (substitutes) on the stream of annual benefits is
indicated.

The Burt and Brewer (1971) study uses the same set of esti-
mated demand equations to evaluate planned reservoirs else-
where in the state of Missouri. The procedure is easily
applied once the system of demand equations is estimated.

I1. CESARIO AND KNETSCH (1976): A SINGLE FQUATION MODEL

This study develops a comprehensive use and benefit evalua-
tion model for a system of existing sites as well as any new
sites within the region. The model reflects the availability
of substitutes and includes a correction for time costs. The
model was applied to several existing state parks in north-
eastern Pennsylvania. It was not directed towards evaluating
the benefits of a new site, although it can be used for that

purpose.
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Equation

The equation estimated was of the form below. It is non-
lTinear in the coefficients. It explains total visits (by
parties rather than individuals) from an origin, rather than
per capita visits as was the case with the model developed by
Burt and Brewer. Each site is assumed to satisfy the same
trip demand function, differing only in terms of the variables
reflecting quality and accessibility relative to substitute
sites.

Equation:
b1 b2 M bs b
) =
. bOPi Aj exp (bscij) z

Variables and parameters:
js k: 1, 2, ..., M recreation sites

the number of visits per unit of time made to

.
] site j from population center i

P; : population of center i

Aj : the attractiveness of park j, a measure of the
combined effects on recreation trip-making of
certain characteristics of recreation site j
(e.g., acreage, parking space)

Cij : the generalized cost of travel time from i to

j (reflecting travel time and trip expenses)

b,y -.., b, : parameters to be estimated (plausible
signs by<0; -1<b,<0; b,, b,>0)
X

exp : the exponential function, i.e. exp (x) = e”.

While the model appears complex, its application is quite
simple once the model is estimated. However, it is uncertain
whether the gains of using such a complex model outweigh the
costs arising from technical difficulties with estimation. It
would seem that less complex one-equation models similar to
those used by the Corps of Engineers (Knetsch, Brown, and

‘Hansen [1976]) are better starting points for agency model

development.
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Procedure

The procedure necessary for estimating and applying the
demand equation is illustrated below.

1) Demand Survey: The data on visits were collected from
onsite surveys at 84 state parks in an area including most of
Pennsylvania, and parts of New York and New Jersey. The sur-
vey was designed to gather information on: (a) the origin of
the visitor; (b) motive of the trip (i.e. activities, main
destination of trip); (c) number of members of the party; and
(d) family income. It was taken over seven days during July
and August 1967. Usable responses were collected from 31,000
individuals. These data were then extrapolated to estimate a
full season of visits based on historical patterns of seasonal
use. The analysis considers only those visits which were day-
use visits with a specific park as the main destination.

2) Classification of Sites: A park attractiveness index,
Aj, was formed. This variable was intended to reflect the
activities available, the quality of the facilities available
for each activity, and the satisfaction that users receive

from each type of facility.

The attractiveness index for each site, Aj, was of the form:

Aj = Euquak

Where:

u = relative utility of having activity k available,
as indicated by popularity weights obtained
from data on participation in activities in
response to the demand survey.

q = quality of the facilities available for activ-

ity k, as subjectively rated by a team of re-
searchers, with q, on a range of 1 to 10.

a ={O if activity k is not offered
k 1 if activity k is offered

—m
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The attractiveness index is the sum over all activities
considered.®

3) Subareas of Observation: The units of observation for
trip origins were counties. The destinations were state parks.
Total visits from 23 contiguous counties to each of 38 recre-
ation sites provided 874 observations (Vij) for estimation.

4) Travel Cost: Road distance over the most likely route
between the centroid of each county i to the entrance of a
park j, is calculated. This is multiplied by a constant
travel cost of $0.06 per mile. Presumably this is intended to
reflect total round trip monetary costs.

5) Time: The generalized cost, Cij’ reflects an assumed
tradeoff between time and money costs. Two methods of calcu-
lating this variable were used:

Method | Cij = ($o.06.oij) (yiTij)
Method 11 Cy; = $0.06 D;j * YiTij
Where:

$0.035 < v, $0.046 = a fraction of.
the county wage rate!?

D.. = the road distance from origin i to

site j

= travel time in minutes from origin
i to site | (based on average
travel speed over various road
types)

°0Other studies have found that total acreage of water is a
reasonably good index of attractiveness for reservoir recre-
ation (Knetsch, Brown, and Hansen [1976]), and acres of main-
tained turf is a reasonably good indicator of the attractive-
ness of urban parks (Corps of Engineers, 1976).

10F5r adults one quarter to one half the wage rate, and for
children, 25 percent of the level chosen for adults.
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The number of trips taken will decrease with distance from
the site due to both the higher monetary cost of travel and
the greater time required to make a visit. To derive an accu-
rate site demand curve it is necessary to separate out these
two effects and to estimate the effect on demand of increases
in monetary costs alone. If a reasonable approximation of the
tradeoff between time and money costs can be specified, then
it is possible to deve]ob the site demand curve. Once the
model is estimated, all that is necessary is to evaluate the
second stage site demand curve in the usual way. That is,
demand at each origin is evaluated at various increments in
monetary costs; all other variables, including time, are kept
at their actual 1eve1; While there is no solid justification
for the tradeoffs chosen here, in the absence of evidence to
the contrary, the linear tradeoff seems most acceptable on the
basis of existing empirical work. The linear tradeoff results
in lower estimates of benefits than the curvilinear tradeoff.

6) substitutes: The role of substitutes is reflected

(M
bo
through the term | T Ak

b
exp (bSCik)W * which includes both
k=1

the attractiveness index and the location of (trip cost to)
each site. An increase in attractiveness or accessibility of
competing sites would be expected to reduce visits to a par-
ticular site.

7) Demand Estimation: Parameters of the model were estimated

by a non-linear least squares method. The results for the
linear time-money tradeoff are,

v, =exp(-11.078)p. 123 a3 2TV g (-0.071 ¢, )
J | J tJ
38
T A
k=1

3.271 -0.591

K exp (-0.071 C.

n

with Cij = $0.06 Dij + YiTij’$0'035 <y < $0.046

S,
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and for the multiplicative tradeoff,

Vij==exp(-]0.932)Pi]'0]2 Aj3'“3] exp (-0.94k €, )
38
X Ak3'43] exp (-0.944) c.k) =0.575
k=1 !

with cij-= ($0.06 Dij) (YiTij)

Evaluation of a Proposed Site

1) Classification of the New Site: Based on the planned
facilities at the proposed site and an updated survey of user
preferences, the index of attractiveness, Aj, is computed.

2) Delineation of the Market Area: Initially the full study
area may be considered the potential market area of a new site
unless it is clear that demand from some areas will be negli-
gibly small. The population subareas delineated for estima-
tion purposes that are within the market area would be used to
evaluate use of the proposed site.

3) Travel Cost: Measurements of distance from each popula-
tion center in the market area to the new site should be con-
verted into the average per capita round trip cost.

4) Time: The travel time from each origin to the proposed
site should be estimated.

/

5) Substitutes: Given the information on travel cost,
travel time, the attractiveness index, and the estimated
demand curve, the presence of a new site is easily reflected.
The term reflecting competing opportunities is adjusted to
reflect the new site, the M + 1th, by adding

b
AM2+ 1 exp(baci, M+ ]) to the present index of competing
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M b b
opportunities, thus changing the term |{ T Ak ? exp (bscik) t
k=1
M+] b2 bl+
to _Z Aj EXp(bgcij) . No new estimation of parameters
J:

is required.

~ With plausible values of the estimated parameters, a new
site will result in increased total trips in the market area
while reducing trips to each of the presently existing sites.

6) Benefit Estimation: The method of benefit evaluation in
the one-equation models is similar to the second stage site
demand curve method of the simple travel cost procedure.

First, note that the aggregate visits to one particular site j
can be found by summing Vij over all origins, i =1, 2, ..., n,
for a given j.

)

By pastulating various increments in the monetary cost (Dij
to each individual using site j, an aggregate site demand
curve is found. The area under this curve is taken to be the
measure of site benefits. Only the monetary component,

$0.06 Dij’ of the generalized trip cost, is incremented; time

and other variables are held constant at the actual level.

A new site (the (M + 1)th) is evaluated similarly by de-

riving the aggregate visit curve, based on hypothesized values -

for Di, M+ 1° Ti, Mo+ 1 and AM + 1 That is, for various

increments to monetary cost, total visits to site M + 1 are

[R———
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evaluated by the following equation:

b, b M

n n +

1 2

Vv = Vv . =

Mt T Ve T IR Ay e (BsCy ) ) 2 A

i=
b,
exp (bSCik)

Benefits are approximated by the area under this curve.

The Cesario and Knetsch (1976) study did not evaluate a
specific proposed site. They do present estimates of visita-
tion at existing sites generated by their model, and compare
these to actual attendance. They also present estimates of
benefits derived from existing sites.

THE CHOICE OF TRAVEL COST MODELS—SPECIFICATION ERRORS

In choosing whether to use the simple travel cost model
(Examples 1, 2, and 3) or the regional travel cost models, it
is necessary to consider the errors that arise from misspeci-
fication of equations. In particular, it is necessary to
judge the seriousness of the errors in use and benefit predic-
tion that will arise from the omission of significant variabies
from consideration. Our conclusion is that the omission of
any consideration of time is a source of error which should be
corrected for, even if the regional models are not used.
Failure to do so will tend to result in underestimation of
benefits of proposed or existing sites. The explicit consid-
eration of substitute sites is also preferable. The errors
that arise from failure to consider the competition of other
sites will be most severe when many substitutes exist. Failure
to consider such competition from substitutes in situations
where many substitutes exist will Tead to overestimation of
the use and benefits of proposed sites. In order Lo consider
substitutes sites, it is necessary to use the regional travel
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cost models or a relatively crude method such as that described
- in the earlier Example 3. An indication of the nature of
specification errors is illustrated in the following two
examples.

Time

Estimating an equatioh with relevant variables omitted can
result in bias in the estimates of the coefficients of the re-
maining variables (Johnston 1972, pp. 168-169). The extent of
the bias depends on the significance of the omitted variable
and on the correlation between the omitted and retained vari-
able. The stronger the correlation, the greater the bias. If
monetary travel costs and travel time are positively corre-
lated (i.e., those with high travel costs have high travel
time), the slope of the trip demand curve may be expected to
be underestimated (i.e., the true curve is more negatively
sloped) when travel time is omitted.

It can be reasonably argued that travel time is a
significant variable, negatively influencing recreation demand.
Time, as well as money, may be a constraint on recreation
activity, since a significant amount of time may have to be
spent traveling to the site. Also the correlation between
monetary travel costs and travel time is observed to be high
and positive. People from more distant zones must in general
spend more time and more money getting to a site, than people
who Tive closer. As a result, it should be expected that when
time is ignored, the travel cost method would estimate too
flat a trip demand curve.

Unfortunately, the correlation of travel cost and travel

time is 1ikely to be so nearly perfect that it is not possib]e’
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to estimate the separate effects of the two variables.!! As a
result, it has become a common procedure to assume a known
tradeoff between time and money. No generally accepted formu-
lation of this tradeoff has yet been established in empirical
work. The linear tradeoff is most widely used and seems to be
most supportable. An example of the use of this method is
presented below. The example extends the simple travel cost
method of Example 1 and uses the same data, with the addition
of travel times.

EXAMPLE 4: THE SIMPLE TRAVEL COST MODEL—
CORRECTED FOR TRAVEL TIME

Some hypothetical data are presented below (Table 9) repro-
ducing the data of Example 1, with the addition of a column
presenting travel times from each origin to Site I.

TABLE 9. DATA FOR THE SIMPLE TRAVEL COST METHOD
INCLUDING TRAVEL TIME

Number Visits
‘ of per
Origin Population Visits Capita Trip Cost Travel Time

A 1,000 2,000 2 58 3.2 hrs
B 2,000 8,000 i 56 2.4 hrs
c 3,000 244,000 8 $2 - .8 hrs

As before, we assume that all users come from one of three
towns. The site entry fee is taken to be zero. Ih order to
derive the trip demand curve (the first-stage demand curve) it
is necessary to assume a time—money tradeoff. Here, it is

MThat is, the problem of multicollinearity exists {(Johnston
1972). Some researchers have suggested that if individual
data were used for estimation (rather than the more common
procedure which uses aggregated zones such as counties), then
the problem might be reduced. |If possible this would be the
most satisfactory approach. See Brown and Nawas (1973), Gum
and Martin (1975), and Sublette and Martin (1975).
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assumed the tradeoff is linear. We assume the generalized
trip cost from origin i to Site I, KiI’ is as given below,

with .4 representing some fraction (about 1/4 to 1/3 is reason-
able) of the wage rate of users.

Stage 1—Trip Demand

A trip demand equation consistent with the above data can
be expressed by the equation:

v., =10 - .862 K, .,
ij ij

or upon substituting the assumed form of the generalized trip
cost this is expressed as:

V.= 10 - .862 cij - .34y Tij‘

Where

j =1, i=A,B,¢C

vij = visits per capita from origin i to site j

Cij = Z?ietgavel cost of traveling from its origin i to
Tij = the travel time in hours of traveling from origin

i to site j
The appropriateness of this demand function is most easily

seen by substituting in the data from Table 9, to check for
consistency. If trip demand curves are drawn relating visits
to travel cost, then each origin will have a distinct demand
curve. That is, the travel variable is evaluated at its actual
level for each origin and the following three trip demand
curves (Table 10) are found. The demand curves for each
origin are drawn in Figure 9. The dashed line in Figure 9

is the erroneously estimated demand curve from Example 1,

vij = 10 - Cjj, which is produced when the effect of travel

time is.ignored.
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TABLE 10. TRIP DEMAND EQUATIONS—TRIPS PER CAPITA
VS. TRAVEL COST

Origin Equation
A v, =10 - 344 (3.2) - .862 C.. = 8.9 - .862C,.
J HJ ij
B vij = 10 - .34k (2.4) - .862 Cj; =9.17-.862 C;
¢ vij = 10 - .34k (.8) - .862 Cyj = 9.72-.862 Cy;

FIGURE 9. THE TRIP DEMAND CURVE

S U S

"6 8 10 12
Visits Per Capita '
The results are easily interpreted. The "true" demand

curve for an individual from origin C, shown by the solid line
through C, indicates that visitation will not decrease at
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higher costs as fast as was predicted by the demand curve
which ignores time. If entry fees were raised to $4 so that
trip costs to individuals at origin C were $6, they would not
reduce their visits to 4, as previously predicted, but only to
4Y,. This is because individuals at C do not have to spend as
much time traveling as did individuals at B who faced a $6
trip cost and made 4 visits. The extent to which the slope is
misestimated when time is ignored is the missing variable
bias. The greater that error the poorer the estimates of use
and benefits.

Stage 2-—Aggregate Site Demand

The second stage curve is developed by the method described
in Example 1. Demand from each origin is evaluated at various
levels of a hypothetical use fee. The use fee alters the trip
cost only; travel time is not altered, and is kept at the
actual level facing each origin. After construction of this
aggregate site demand curve, the area beneath may be calculated
and is a measure of site benefits. Evaluation of this curve
will show that the same use is predicted for a zero fee, while
at any higher fee the use prediction will be greater than that
in Example 1. Estimated benefits will be greater; the total
benefits are now estimated to be $132,240, compared to $114,000
in Example 1. The same conclusions and procedure are valid
for applying this travel cost model to a new site.

In summary, corrections for travel time are easily made.
There is no additional difficulty in applying a correctly
specified model to a new site. The only additional data
needed are estimates of travel time from each population cen-

~ter. Despite misgivings about the need to choose a time-money

tradeoff, we feel that a linear tradeoff, with the value of
travel time chosen to be some fraction of the wage rate, is an
acceptable procedure at present.

[
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SUBSTITUTES

The missing-variable bias is also likely to be important if
variables reflecting the presence of substitute sites are
omitted. Again, the extent of the bias depends on the signif-
icance of the omitted variable in influencing demand and on
the correlation between the omitted and retained variable. If
there is a systematic positive correlation between availabil-
ity of substitutes and distance from the site when substitutes
are not considered, the slope of the trip demand curve may be
expected to be underestimated (i.e., the true curve has a
steeper negative slope than the estimated curve). If there is
systematic negative correlation (i.e., those individuals
located closer to the site have a wider choice of substitutes),
then the result of omitting the variable is to estimate too
steep a demand curve. As Jong as substitute sites are avail-
able, it should be expected that they are indeed significant
influences of demand, and that some error will result from
neglecting their effect. The following graphical example
illustrates the missing variable bias.

EXAMPLE 5: SUBSTITUTES

The following graphical example (Figure 10 ) indicates the
problem that arises when trip costs and availability of sub-
stitutes are positively correlated and the demand function is
misspecified by ignoring substitutes. The result is similar
to that of the previous example on travel time.

We may observe use-points A, B, and C corresponding to the
data from Example 1. The dashed 1line represents the demand
curve which would be estimated, neglecting substitutes. Using
this curve, we would predict that if the trip costs were ‘
raised to $6 for individuals at origin C they would make 4
trips. That is, we predict they would make the same number of
trips as the more distantly located individuals at B, who
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presently face trip costs of $6. However, if substitute sites
are more readily available at a greater distance from the site
under study, then the decline in trips with distance from the
site is due to both the high money cost of travel and the
wider choice of sites. That is, an individual at B might have
made 6 trips to the site, rather than 4, if he had not had
such a wide choice of substitutes. In particular, if he had
the same choice of substitutes as individuals at origin C,
then he might have consumed at B'.
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FIGURE 10. THE TRIP DEMAND CURVE
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Trip Cost
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Such behavior might lead to the demand curves illustrated in
Figure 10. Each demand curve represents how users at each
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origin would react to a change in trip cost when alternatives
are held constant at the actual level. The shape of these
demand curves will depend greatly upon the particular specifi-
cation of the equation and the "substitute" variable. How-
ever, as long as the positive correlation of substitutes and
trip costs holds, it is certain that at points A, B, and C,
the new demand curves will be steeper than the misspecified

demand curve of Example 1.

The results for benefit and use estimation are not clear
cut. Rather, error will depend on the curvature of the true
demand curves, the extent to which the alternatives are per-

fect substitutes (see Example 3), the location of the popula-

tion relative to the site, and the extent of the correlation
between distance and availability of substitutes. Examples
can be constructed which show errors in either direction. 1In
the application to new sites, it is most 1ikely that use and
benefits will be overstated if an improperly specified demand
curve is applied to a site which faces competition from many

substitutes.

Methods such as those described under regional travel cost
estimators eliminate the source of bias and are recommended

for that reason.

EVALUATION OF THE TRAVEL COST METHOD

The travel cost method is an approach to recreation benefit
estimation that is widely accepted and relativelyeasily applied.
Among methods which use observations of behavior to impute
benefits, the travel cost methodology is the best. Cicchetti

(1969) concludes:

In summary, the travel-cost approach is a signifi-
cant theoretical effort aimed at meaningful policy
recommendations to estimate both demand equations
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and dollar benefits generated by outdoor recreation.
As the methodology stands, it represents both a
theoretically valid and empirically feasible method.

The variations of the travel cost procedure may seem to have
become somewhat more complex in appearance as the methods to
deal with time, alternatives, and site quality have been
developed. However, the resulting computation necessary to
use the models should not be significantly more difficult, and
the advantages in more accurate benefit evaluation should be
great. Even the most basic travel cost procedure should be
far superior to the present practice of choosing arbitrary
values without attempting a demand analysis. The present need
is for a program of data gathering and application of existing
demand methodology to sites in several representative market
regions. It is probably the case that, for sites for which
the travel cost method is appropriate, demand for recreation
trips can be estimated, using existing methodology, with an
accuracy that equals or exceeds that usually expected from
demand studies for other goods. This is a result of the very
useful characteristic of recreation, in that travel cost is
the major component of the cost of consumption. Travel costs
can be expected to have a wide variation over a cross section
of individuals, making accurate estimation of the response to

cost differentials quite easy.

Application of travel cost demand curves to a new site is
in most cases a relatively simple matter. It should be empha-
sized that it is not necessary to estimate a new travel cost
model for each new site. Rather, all that is necessary is
minimal data collection for use in existing models. The pro-
cedure is in all cases equivalent to deriving an aggregate
site demand curve from individual trip demand curves. Some
care must be taken to see that site-specific demand is con-
sidered. Models such as that of Burt and Brewer (1971) esti-
mate demand for a type of site, while the model developed by

e Nt
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Cesario and Knetsch (1976) estimates the demand for specific
sites.

The travel cost method only evaluates user benefits, and
only this issue has been addressed. If there are significant
non-user benefits or loss of benefits arising directly from
the site (increased land values for nearby residents, environ-
mental quality changes) these should be evaluated separately.
Some problems are inherent in the travel cost method. It will
always yield the benefits of the whole travel experience
rather than for site use alone. This cannot be corrected with-
out evaluating and separating out the benefits received or
lost from intervening opportunities or travel. Except for
unusual cases, this should not be a major source of error.

The travel cost method has a number of advantages over the
survey method, and is recommended for use in almost all cases.

The direction for further research should be in accumulat-
ing benefit studies in representative market areas using the
best methods which are presently available. The role of con-
gestion, the form of demand equations, indices of quality and
substitutes, individual differences, theoretical formulations,
and the relation between the time and income constraints all
would benefit from further research. However, wide experience
with the travel cost method is already available and its use-
fulness is clear. There is no justification for continued use
of the interim unit day values.

SUMMARY AND COMMENTS

1) The major relevant variables to include in the travel
cost method are trip costs to the site under study and to sub-
stitute sites, attributes of the site relative to substitute
sites, and time cost of a trip.
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2) If significant variables that are strongly correlated
with the included variables are omitted from the travel cost
method, there will be some error in the benefit estimates.

3) It is preferable to account for the interrelation among
sites within a market area. Different sites compete for the
same potential customers. Joint estimation of the demand for
all sites in the market area of the study site accounts for
the interrelations. Regional estimators are preferable.

4) The proper unit of quantity is trips (visits).

5) Estimation of separate travel cost demand curves for
different activities can Tead to double counting and should be
avoided. Experience indicates, however, that it may be desir-
able to estimate day use trips separately from longer visits.

6) Benefits can be approximated by the area under the site-
specific demand curve.

7) To apply the method to a new site is relatively easy.
The demand curve estimated for a similar site, preferably
within the same market region as the new site, is applied to
the population which will use the new site. The distribution
of the population relative to the new site and existing sub-
stitutes, the socioeconomic characteristics of the population,
and the relative quality of the new site will influence the
estimated benefits.

e




CHAPTER 6
SUMMARY OF RECOVMENDATIONS CONCERNING VALUATION CONCEPTS,
VALUATION METHODS, AND AGENCY PROCEDURES

VALUATION CONCEPTS

The correct use of the benefit-cost criterion should be to
compare the gross positive benefits generated by a project,
- measured in terms of total willingness to pay, to the costs of
bidding the necessary resources away from alternative uses, as
measured by the value of these resources in their best likely
alternative use. When a plan creates additional recreational
opportunities, the appropriate concept for estimating the con-
tribution of that increase in output to national economic
development is the willingness of users to pay. Willingness
to pay should be interpreted as willingness to pay entry or
use fees for the specific site, area, or resource involved
with the alternative being evaluated. Willingness to pay in-
cludes entry and use fees actually paid plus an estimate of
the amount in excess of these charges that users could be
induced to pay. This is a measure of gross user benefits.

The costs of a project should be measured as the value of
the required resources in their best existing use. It is
common to consider the opportunity cost of labor and capital
to be merely their monetary cost. This payment should ade-
quately reflect the value of these inputs in alternative uses.
Their value, then, is the minimum compensation required to
attract the inputs away from alternative uses.

Similarly, land and water inputs should be measured by the
minimum compensation required by those who have ownership
rights to these resources in their present form. We define
this compensation as the "willingness to sell" measure of
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value. When the resources are presently owned by the public,
the appropriate value is the willingness of users to give up
the opportunity to use the resources in their present state.
When the land and water resources in their present form are
privately owned, the price at which the owner freely sells the
land is most likely an adequate reflection of the value of the
land in its existing use.!

If cost and benefits are measured in this manner, the ful-
fillment of the benefit-cost criterion assures that those who
gain are willing to pay enough to adequately compensate those
who incur costs. That is, it would be possible to arrange
compensation payments so that no one was made worse off and at
least some people could be made better off. Thus the use of
willingness to sell to measure costs is fully consistent with
the use of willingness to pay to measure increased benefits,
and is in fact basic to the spirit of benefit-cost analysis.
Whether those who incur costs have any legal entitlement to
actual receipt of compensation is quite another matter; here
the measure of welfare gains and Tosses is at issue.

Willingness to pay, the measure of gross consumer benefits,
may be approximated by the sum of actual on-site expenditures
plus consumers' surplus. This may be evaluated as the area
under the demand curve up to the quantity demanded. Willing-
ness to sell as a measure of net benefits lost may be approxi-
mated by consumers' surplus, the area under demand curve above
price. However, it should be stated that for especially de-
sirable or unique resources, this measure may significantly
understate the actual value of lost benefits.

A measure of consumers' surplus gained from particular

recreation opportunities can be developed from a demand curve

or schedule which indicates the quantity of use that buyers
(participants) in a market would purchase at each price. In

'For an exception, see p. 13, note 4, above.
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the absence of market evidence of the demand for recreation
(i.e., the quantity of recreation consumed over a wide range
of user fees), it is necessary to estimate demand and value by
indirect approaches such as the travel cost and survey methods.
The travel cost method estimates a demand curve for specific
recreation opportunities associated with a site or area. An
estimate of consumers' surplus is then obtained by calculating
the area under the demand curve. With the survey method, a
sample of users is questioned in order to develop estimates of
an individual's actual valuation. These estimates may be
thought of as points on a curve similar to a demand curve for

~a recreation opportunity, but it is not necessary to construct

such a curve. Rather, estimates of individual values are
summed to find total net benefits.

VALUATION METHODS

The survey and travel cost methods have been used to
develop models for estimating the willingness of users to pay
for a site, resource, or area. These methods can, if properly
applied, deve]op models that will provide estimates of value
that are highly useful for planning purposes. The precision
of these estimates may equal or exceed that for values of
other outputs of projects involving water and related land
resources.

It is not necessary to undertake a new travel cost or sur-
vey study for each project or action that is evaluated.
Rather, these methods can be developed at existing sites,
then applied to estimate willingness to pay for new facilities
and sites. It will often be possible to use a particular
model to evaluate a number of projects. In each case it is -
only necessary to gather appropriate data to enter into the
model. Once a model is selected for use, the appropriateness

. of the model for the situation to which it is applied must be

clearly documented. This documentation must convey a clear
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understanding of the model, the recreation opportunities, and
the population of users to which it is being applied.

The Survey Method

1) The survey method is at present more acceptable for
estimating willingness to pay than for estimating willingness
to sell. It is recommended that more research be devoted to
procedures for estimating willingness to sell.

2) Equations should be developed to express the relation-
ship between willingness to pay and characteristics of users
based on information gathered from the survey of users. A
larger survey should be aimed at estimating the distribution
of these characteristics over the user population.

3) The benefits at planned sites and facilities need to be
evaluated using interviews from existing sites. In order that
willingness-to-pay equations may be applied to proposed sites
which may be located differently with respect to users and
substitute sites, we recommend that travel distance, and ac-
cessibility to substitutes be considered as explanatory vari-
ables in the willingness-to-pay equation. Applications of the
travel cost method illustrate the importance of these vari-
ables in influencing individual willingness to pay.

4) The survey questions should relate clearly to specific
recreation activities that are to be affected by a management
alternative. That is, it should be explicitly stated that,
when estimating willingness to pay the respondent should con-
sider the appropriate range of substitute sites and activities.
Caution should be used that results are not applied inappro-
priately to proposed changes.

5) Instructions and questions should be formulated to avoid
biased responses which might result from the respondent

-
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answering in a manner which he perceives might further his
self-interest. The respondent should be placed in a realistic
decision framework that stimulates a thought pattern which
approximates the market process.

6) It is best to survey actual beneficiaries only, in order
to reduce the hypothetical nature of the questioning.

7) For sites which involve multiple visits and visits of
different length, caution should be taken that a truly repre-
sentative sample of visits and visitors is chosen.

8) In some cases the best unit evaluated may be the single

trip. In other circumstances, it may be desirable to value a
season of activity.

The Travel Cost Method

1) The major relevant variables to include in the travel
cost method are trip costs to the site under study and to
substitute sites, attributes of the site relative to sub-
stitute sites, and time cost of a trip.

2) If any significant variables which are strongly corre-
lated with the included variables are omitted from the travel
cost model, there will be some error in the benefit estimates.

3) It is preferable to account for the interrelation among
sites within a market area. Different sites compete for the
same potential customers. Joint estimation of the demand for
all sites in the market area of the study site accounts for
the interrelations. Regional estimators are preferable.

4) The proper unit of quantity is trips (visits).
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5) Estimation of separate travel cost demand curves
for different activities can lead to double counting and
should be avoided. Experience indicates, however, that it may
be desirable to estimate day use trips separately from longer
visits.

CHOOSING A VALUATION METHOD

The travel cost method has a number of advantages over the
survey method. Some of the major advantages are as follows:

1) An estimate of use of a proposed site is developed as
well as an estimate of total willingness to pay. With the
survey method, a separate estimate of use is required in addi-
tion to the estimate of individual willingness to pay in order
to estimate total willingness to pay.

2) The travel cost method has been applied to recreation
benefit estimation in far more instances than has the survey
method. Consequently, there is a larger amount of information
available on how to apply the method most effectively to
recreation benefit estimation than is the case with the survey
method.

3) The travel cost method is based on observation of actual
behavior of recreationists rather than their responses to
questions concerning hypothetical circumstances. Consequently,
the travel cost method tends to yield more reliable and con-
sistent estimates of value.

4) Data gathering for the travel cost method is easier to

accomplish with field personnel than is the case with the sur-

vey method. Establishing appropriate rapport with respondents
and asking questions in a way that does not induce biased re-
sponses to survey questions may be difficult for personnel who

have not had special training.
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5) The travel cost method can be checked by comparing pre-
dicted use with actual use. There is no such test for the
accuracy of the survey method.

Consequently, it is recommended that the travel cost method
be used wherever possible and that the survey method be used
in those cases where the travel cost cannot be used.

There are several instances in which the travel cost method
can not be used and the survey method should be applied.
These are:

1) When resources, areas, or sites that are being evaluated
are Tikely to be one of many destinations for a trip for a
major portion of the users.

2) For considering the value of small changes in the qual-
ity of existing sites which would not be expected to affect
the travel costs of visitors or the number of visits that they
make, particularly if these changes have implications for
recreation experiences at a number of sites.

3) When urban sites or other areas are evaluated where the
distances traveled by users do not show sufficient variation
to facilitate use of the travel cost method.

4) Possibly, for evaluating the effects of congestion on
benefits.

Thus, it is Tikely that the travel cost method will be used
far more often than the survey method to estimate recreation's
contribution to national economic development, but there will
be cases where the survey method will be used.

If new demand-based valuation methods are developed that
- provide estimates of the willingness of users to pay use or



140

entry fees, these methods may be employed under circumstances
where they are demonstrated to provide estimates of value that
are equal to or exceed the precision of estimates that would
be provided by the travel cost and survey methods.

AGENCY PROCEDURES

Valuation procedures burrent]y used by federal agencies do
not make use of the travel cost or survey methods but, rather,
use the "interim unit day value approach." This approach
suffers from a number of major problems concerning both its
definition and its conceptual and empirical basis. Estimates
of willingness to pay from the "interim unit day value
approach"” will not encourage efficient resource allocation.

Improving the unit day value approach would require sub-
stantial theoretical and empirical effort. Rather than expend
such effort, however, it seems reasonable to utilize other
methods which have already been developed.

What is necessary for estimating recreation's contribution
to national economic development is the development of
regional models (equations) to predict the willingness of
users to pay. This is not a radically new approach; rather,
it makes the best use of procedures and models that are pres-
ently available. These equations would explain individual
willingness to pay for many types of recreation as functions
of site characteristics, the socio-economic characteristics of
the individual user, the availability and quantity of substi-
tute activities and sites, and the location of the individual
in relation to the site under study. Prediction of willing-

ness to pay at the individual level based on empirical studies

of similar sites should be a significantly better approach
than an attempt to estimate the average willingness to pay by
a modified unit value approach.
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Regional models will give estimates of total willingness to
pay for a new site as a function of these variables, as well
as for the number of users, and the distribution of users
within the market area. These functions could be derived from
travel cost demand functions (which would also provide esti-
mates of use) or could be explicit willingness-to-pay func-
tions similar to those that are derived by Davis (1963) using
the survey method (which must be supplemented by use esti-
mates). They may be applied to evaluate proposed projects
with only minimal effort.

It is recommended that these procedures be implemented by a
cooperative effort ambng federal agencies. This would include
the sharing of data and expertise. Using the procedures out-
lined in this report, a central data bank of the results of
demand studies should be developed. The results should be
stored in a form which would permit planners to select the
best model for predicting the willingness of users to pay for
a planned site. This data bank would be of great use to

planners.

The interim unit day value approach should be abandoned.
Furthermore, under no circumstances should such other errone-
ous methods based on gross or net expenditures by recreation-
ists, gross national product, the cost of providing recreation,
or the market value of fish or game harvested be used to esti-
mate recreation's contribution to national economic develop-
ment. These methods do not provide an estimate of the will-
ingness of users to pay use or entry fees and they are based
on a misunderstanding of economic concepts; they are therefore
inappropriate. These methods are presented in Appendix C,
where their inappropriateness is pointed out.



CHAPTER 7
REVISIONS FOR THE PRINCIPLES AND STANDARDS

The following is presented as a modification for the princi-
ples and Standards based on the results of this study. The mod-
ifications concern (1) a replacement for sectionlII. F.e., dealing
with principles and standards for estimating the beneficial
effects of recreation on national economic development, and
(2) an addition to section II G.a., dealing with principles and
standards for estimating the loss in national economic develop-
ment resulting from the displacement of recreation resources.

REVISED SECTION II.F.E.

(e) Recreation. For the most part, outdoor recreation is
provided publicly and distributed without charging user fees
or prices. While the private provision of recreation oppor-
tunities has been increasing in recent years, analysis of
recreation needs is conducted without benefit of any substan-
tial amount of feedback from effectively functioning markets
to guide the evaluation of publicly produced recreation goods
and services. Under these conditions—and based on a with and
without analysis—the increase in recreation provided by a
plan, since it represents a direct consumption good, must be
measured or valued on the basis of estimated willingness of
users to pay entry or use fees. The appropriate concept of
willingness-to-pay includes entry and use fees actually paid,
plus an estimate of the amount in excess of these charges
that users could be induced to pay.

At present, there are two acceptable methods for estimating
the willingness of users to pay: the travel cost method and
the survey method. Equations developed with these methods at
existing facilities can be used to estimate willingness
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of users to pay for the recreation outputs associated with a
proposed alternative.

The travel cost method estimates a demand curve for specific
recreation opportunities associated with a site or area based
on the behavior of users. Additional willingness of users to
pay can then be estimated from the area under that demand
curve. Adding actual exhenditure to this figure will yield an
estimate of total willingness to pay. The survey method bases
estimates of an individual's additional willingness to pay on
direct questioning of a sample of users. Estimates of these
individual values and actual expenditures are summed to find
total willingness to pay. With each approach, a model for
predicting willingness to pay is developed from existing sites,
areas, or resources and then applied to the valuation of pro-
posed plans. Thus the models are app1ﬁed to proposed changes
in the output of recreation and it is not necessary to develop
a new model for each application. However, it is necessary to
document carefully the appropriateness of the model for the
situation in which it is applied. This documentation must
convey a clear understanding of the model, the alternative
being evaluated, and the appropriateness of the model for
evaluating that alternative. It is preferable that the models
be applied to new sites within the same region in which the
original willingness-to-pay model was initially estimated.

It is desirable that the methods estimate a participant's
willingness to pay as a function of site characteristics, the
socio-economic characteristics of the individual user, the
availability and quality of substitute activities and sites,
and the location of the individual in relation to the site
under study. Because of the inability of the commonly used
"interim unit day value approach" to accurately reflect these
variables, its use should be abandoned and the willingness-to-

pay models used instead.

e i

it

-

-




[RT—

145

Choice of Method. The travel cost method has several ad-
vantages over the survey method in estimating willingness to
pay. The travel cost method provides an estimate of use for a
proposed site or area as well as an estimate of willingness to
pay. With the survey method, a separate estimate of expected
use is required in order to estimate total willingness to pay.
The travel cost method has been applied to recreation benefit
estimation more often than the survey method and, consequently,
more information is available abodt the most effective way to
apply the method. The travel cost method is based on actual
behavior of recreationists rather than on their responses to
questions concerning hypothetical situations. Consequently,
the method tends to give more consistent estimates and is more
easily applied by field personnel.

However, under certain circumstances the survey method has
advantages over the travel cost method. These circumstances
include: the evaluation of resources, sites, or areas that are
likely to be one of many destinations for a trip; for valua-
tion of small changes in quality at existing sites when these
changes would not be expected to affect the travel costs of
visitors or their number of visits, especially if they have
impacts on recreation behavior over a wide area; for the valu-
ation of urban sites or other areas where distances traveled
by users do not show sufficient variation for use of the
travel cost method; and, possibly, for evaluating the effects
of congestion on benefits.

The Travel Cost Method. It is preferable in developing the
travel cost model that the following variables be considered:
trip costs to the site under study and to substitute sites,
attributes of the site and of substitute sites, and time cost
of a trip. The proper unit of quantity to estimate when using
the travel cost method is trips. It is often necessary to
account for the interrelationship among sites within a market
area, since these sites compete for the same potential
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customers. In order to do so, it is preferable to estimate
the demand jointly for all sites in the market area of the
study site. Regional estimators are preferable.

The Survey Method. It is essential that the respondent to
a question clearly understand which specific recreation activ-
ities or areas he is being asked to evaluate. Questions
should not simply ask the consumer to state his willingness to
pay. It is preferable to devise less open-ended questions
which ensure that responses will be realistic and accurate.
Instructions and questions should be formulated to avoid
biased responses which might result from the respondent an-
swering in a manner which he perceives might further his self-
interest.

4) Other Methods. If new valuation methods are developed
that provide demand-based estimates of the willingness of
users to pay use and entry fees, these methods may be employed
under circumstances where they are demonstrated to provide
estimates of value that are equal to or exceed the precision
of estimates that would be provided by the travel cost and

survey methods.

The interim unit day value approach should be abandoned.
Furthermore, under no circumstances should methods based on
gross or net expenditures by recreationists, gross national
product, the cost of providing recreation, or the market value
of fish or game harvested be used to estimate recreation's
contribution to national economic development. These methods

do not provide an estimate of the willingness of users to pay

use or entry fees and are therefore inappropriate.
ADDITION TO SECTION II.G.A.

When a proposed plan destroys or otherwise makes existing
recreation opportunities unavailable, the appropriate concept
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for valuation of the lost recreation output may be willingness
of users to pay or the willingness of users to sell their
rights to use the site or area. Willingness to sell, or the
compensation required by present users if the site or area
were made unavailable to them, is the appropriate valuation
concept for publicly-owned recreation facilities.

It is therefore recommended that, unless better procedures
become available, consumers' surplus be presented as the lower

-bound on lost net benefits from destroyed resources with the

recognition that the actual value will exceed this estimate.
Thus the procedures outlined in Section II.F.e. as amended by

the first part of this chapter, are to be used to estimate the

value of Tost recreation outputs. It should be stated, when-
ever this measure is used, that it is used because of the lack
of a presently satisfactory method of measuring the appropri-
ate value and that it may significantly understate the costs.



CHAPTER 8
RECOMMENDATIONS FOR IMPLEMENTATION

This report recommends abandonment of the interim unit day
value approach and the development and use of models, based on
travel cost and survey methods, for estimating the willingness
of users to pay for recreation. This will make recreation
benefit estimation less dependent on the unaided judgments of
agency planners and base it on the observed behavior and ex-
pressed preferences of recreation participants. The result
should be a more objective measurement of recreation benefits
and a more efficient allocation of resources.

This approach will provide federal agencies with a number
of significant benefits: (1) They will be able to make a more
efficient allocation of resources. (2) Their analyses will
stand the scrutiny of other agencies and the public. (3) A
great deal will be learned about the preferences of the users
that they serve. This information, in turn, will facilitate a
number of aspects of planning.

There will, however, be costs associated with data acquisi-
tion, model construction, and model use. An initial effort
will be required to implement the approach, and subsequent
updating will be necessary. But when we appreciate that large
investments are made in projects involving water and related
land resources, and that a large and increasing share of the
cost of these projects is allocated to recreation, the gain in
efficiency involving one large project could finance many
years of such research applicable to all projects being
planned during that period.

The following recommendations will, however, increase the
efficiency and effectiveness of these efforts.
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1) Models for estimating willingness to pay, whether devel-
oped with the survey or travel cost method, should predict
individual willingness to pay as a function of site character-
istics, the socio-economic characteristics of the user, the
availability and quality of substitute activities and sites,
and the location of the individual in relation to the site
under study. This type of model is far more useful for esti-
mating values of alternative plans than a method which at-
tempts to estimate average willingness to pay directly (unit-
day-values). Functions for predicting individual willingness
to pay can be derived from travel-cost-demand functions or
from explicit willingness-to-pay functions developed from the
survey method. Total willingness to pay for a site would then
be a function of these variables, the number of users, and the
distribution of users within the market area.

2) Particular emphasis should be placed on the development
and use of regional models which account for the interractions
among sites in an area.

3) It would be most helpful if federal (and state) agencies
were to engage in cooperative data collection programs and
share or exchange data. This effort would strengthen the
models developed and reduce cost. It is 1ikely that several
agencies will have similar data needs. This effort might also
bring about much-needed standardization of definitions and
data collection procedures among agencies.

4) It would be helpful if agencies could share expertise in
model construction. For example, the Corps of Engineers has
applied some highly developed versions of the travel cost
method to reservoir recreation. The Corps has also recently
applied the travel cost method to urban parks. The experience
that Corps personnel have gained in the development of these
models would be most useful to other agencies. At the same
time, the survey method has in many instances been applied to
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valuation of wildlife. It is likely that this will continue
to be the case 1in the years ahead. Thus it may be reasonable
for the Fish and Wildlife Service to take the lead with re-
spect to the survey method. It would seem highly worthwhile
to establish a committee of technical experts from each of the
federal agencies concerned with planning for water and related
land resources to help disseminate new ideas and results, as
well as to coordinate agency efforts.

5) The models developed for estimating willingness to pay
(described in item #1 above) should be stored in a central
file or location that is readily accessible to agency planners.
Perhaps the Bureau of Qutdoor Recreation could take leadership
in deve]opihg and updating the file. The planner would out-
l1ine basic parameters of the situation being evaluated, such
as site characteristics, the socio-economic characteristics of
expected users, the availability and quantity of substitute
sites and activities, and the location of expected users with
respect to the site. The system would then furnish the most
appropriate model for estimating individual willingness to

pay.
SUMMARY

In sum, considerable data collection and model construction
are called for. This effort should be aimed at developing
models to predict individual willingness to pay as a function
of site characteristics, the socio-economic characteristics of
the individual user, the availability and quantity of substi-
tute activities and sites, and the location of the individual
in relation to the site under study. Use of these models will
improve the public planning and decision-making process and
provide considerable information about the behavior and prefer-

ences of recreationists.
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Data acquisition, model construction, and use of the models
will be greatly facilitated by cooperation among agencies. A
central file of equations for predicting individual willing-
ness to pay should be constructed and made readily available
to agency planners.
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CHAPTER 9
RESEARCH NEEDS

The highest priority for research aimed at improving pro-
cedures for estimating the contribution of recreation to
national economic development should be given to empirical
studies. These studies should make use of the guidelines pre-
sented in this report. The studies should be aimed at devel-
oping models useful for evaluating the types of alternatives
that water resource planners are facing.! Past studies have

- focused on a relatively small subset of recreation outputs;
‘but the travel cost and survey methods are applicable to the

broad spectrum of alternatives that planners now face and are
likely to face in the years ahead.

In addition to the above needs, there are a number of
areas where improvements in recreation benefit estimation
metnodology would be useful.

SURVEY QUESTIONS

It has been indicated that the response to questions con-
cerning maximum willingness to pay for use of a particular
site depends heavily on the way that a question is asked.
There is a need for additional research on the best way to
structure questions and pose them to the respondent. Consid-
erable effort should also be directed towards developing

lFor example, some of the planning alternatives presented at
the Recreation Benefit Evaluation Conference included: wild,
scenic, and recreation rivers; urban streams; ''linear parks'';
urban flood plains; floating down a stream; improved water
quality; national recreation areas; regulation of a reservoir;
steelhead fishing; instream values of water; and level A, B,
and C planning studies.
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methodology for applying survey willingness-to-pay equations
to evaluate new projects.

CONGEST ION

The level of congestion at a site may have a significant
impact on user benefits, but it is yet to be effectively eval-
uated in the travel cost or survey models. If congestion is
not taken into account, the benefits of reducing congestion at
existing sites will be neglected when the benefits of develop-
ing a new site are evaluated. If congestion is not taken into
account when a demand function derived from an existing site
is applied to a new site, it must be assumed that congestion
affects both sites in a similar manner and also that popula-
tions of both market areas have similar dislikes for conges-
tion. Estimating the impact of congestion on willingness to
pay for a proposed site is particularly difficult because
the cost of congestion at an existing site may not be a useful
guide. The survey method may provide the most useful approach
to evaluating the impact of congestion on willingness to pay.

INDIVIDUAL DIFFERENCES

It is reasonable to expect that individuals' responses to
recreation opportunities vary significantly. If such differ-
ences are not accounted for in the benefit estimation proce--
dure, benefits of the site will not be evaluated accurately.
An index of demographic variables offers some promise as an
indicator of variations in individual responses. This index
might include some weighted combination of household income,
family structure, age, past experience with the site, and size
of the town in which the household resides. The model devel-
oped by Cesario and Knetsch (1976) seems adaptable to future
efforts to evaluate individual differences. A regional esti-
mation procedure is also helpful in providing a sufficient
range of data to estimate the taste parameters.
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QUALITY

It is not clear what constitutes an appropriate index of
site quality. Attempts at deriving such an index have in-
cluded: some measure of project size, which may be correlated
with other quality characteristics; subjective rankings by
recreation experts; preference surveys; actual observations of
recreationists' behavior; and combinations of these. The
approach used by Cesario (1969), which is based on actual ob-
servations of recreationists' behavior, shows considerable
promise and should be given attention by researchers. Quality
is best viewed as an interaction between the tastes of con-
sumers and the facilities or resources available.

TIME

It has been previously indicated that time spent traveling
to a site is an important determinant of recreation benefits.
To neglect time will generally result in an underestimation of
benefits. Unfortunately, the time bias problem has been more
easily recognized than solved, and a perfect solution is not
yet at hand. Thus far there have been two main lines of ap-
proach. The first has been to include time as a variable.in
the regression equation in order to separate the effect of
money and time costs on the number of recreation trips under-
taken. This approach has often been frustrated by high corre-
lation between money and time costs of travel which precludes
an accurate assessment of the effect of each variable. The
second approach has been to assume a particular tradeoff be-
tween the money and time costs of travel and incorporate this
information into the analysis. A completely satisfactory
formulation of this tradeoff has yet to be established in
empirical work.



156

SUBSTITUTES

The availability of substitutes is an important determinant
of willingness to pay for a site. Neglecting substitutes can
result in significant overestimations of recreation benefits.
Regional estimation procedures, such as those used by Burt and
Brewer (1971, 1974), Cesario and Knetsch (1976), and the Corps
of Engineers (Brown and Hansen, 1974) provide a valuable base
for further research in this area.

DEMAND SPECIFICATION

‘There is need for a theoretical development of the demand
for recreation visits and days considering both time and
money constraints. This would provide a better basis for
~specification of demand functions. It is clear that there is
some tradeoff that may occur between the number of trips and
the Tength of each specific trip. It is also clear that time
traveling will be viewed differently than time at the site.
Time traveling is an essential cost that must be incurred
before site use can occur.

WILLINGNESS TO SELL

At present there is no satisfactory method for estimating
willingness to sell. Survey estimates of willingness to sell
differ from survey estimates of willingness to pay by amounts
in excess of what current theory suggests. There is a need
for additional theoretical work on explaining these differ-
ences, as well as for experimentation with various ways of
estimating willingness to sell.
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APPENDIX A
THE RECREATION BENEFIT EVALUATION CONFERENCE

The Recreation Benefit Evaluation Conference was held at
the Marvin Center, George Washington University on December 2
and 3, 1976. The conference was attended by the research
team, consultants, Recreation Benefit Advisory Committee, and
40 representatives of federal agencies.

The purpose of the conference was to bring researchers and
agency personnel together to discuss significant issues con-
cerning recreation benefit estimation. Researchers have been

critical of agency procedures for estimating recreation bene-

fits and have developed more elaborate valuation methodologies.
However, most public agencies have been slow to implement
these developments. Thus, there was a clear need for bringing
researchers and agency personnel together to discuss proce-
durzs for recreation benefit estimation. A backgrouhd paper
was prepared by the research team and distributed to all par-
ticipants three weeks before the conference. An earlier draft
of the background paper was reviewed by the consultants and
the Recreation Evaluation Committee in August 1976. The back-
ground paper prepared for the conference (1) outlined the -cur-
rent state of the art with respect to recreation benefit esti-
mation, (2) identified significant issues concerning recreation
benefit estimation, (3) developed preliminary guidelines for
benefit estimation, and (4) indicated areas where additional
research is required. This report is essentially a revision
of that paper, based on our interpretation of discussion at

the conference.

The conference was opened by William H. Honore, Chairman of
the Recreation Benefit Evaluation Committee. He outlined the
origin and purpose of the research effort, the significance of
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the issues being addressed, and the purpose and expected out-
come of the conference. John R. Kelly, University of I1linois,
conference moderator, outlined the format and tentative
schedule of the conference. John F. Dwyer, University of
I11inois, presented a summary of the background paper and
highlighted the issues to be addressed. '

Each of the consultants then responded to the background
paper and highlighted key issues. Next, all participants were
given an opportunity to present their views, and several did.

Conference participants were then broken down into seven
working groups that focused on the following topics.

1) Willingness to Pay as a Guiding Concept—Is willingness
of consumers to pay the appropriate valuation concept? Is
willingness. to sell a more appropriate concept under some cir-
cumstances? To what extent should nonuser benefits be re-
flected in the national economic development account? Is it
necessary to impose the "integrability conditions"? As they
are usually imposed, are the "integrability conditions" appro-
priate for the cross-section data used in the travel cost
method?

2) The Principles and Standards—What changes in the prin-
ciples and Standards are called for? What guidelines for
valuation methodology are appropriate? Is an "interim ap-
proach" desirable?

3) The Travel Cost Method—MWhat is its usefulness for rec-
reation benefit estimation? Under what circumstances is it an
appropriate method? - How is it best applied in these situa-
tions? What guidelines should be specified for its use?

4) The Survey Method—What is its usefulness for recreation
benefit estimation? Under what circumstances is it an

LS
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appropriate method? How is it best applied in these situa-
tions? What guidelines should be specified for its use?

5) The Unit Day Value Method—MWhat is its usefulness for
recreation benefit estimation? Under what circumstances is it
an appropriate method? How is it best applied in these
situations? What guidelines should be specified for its use?
How should the quantity by which it is multipled be estimated?

6) Is There a Better Way—Is a completely different approach
to recreation benefit estimation called for? What about the
alternative cost method?

7) The Continuing Effort—What efforts should be initiated
to provide continued improvement in recreation benefit estima-
tion procedures? Should specific responsibilities for analy-
sis be assigned to one or more agencies? What efforts should
be undertaken to make fuller use of existing data and take
full advantage of new empirical work?

The consultants and members of the Recreation Benefit Eval-
uation Committee had previously been assigned these topics and
were prepared to facilitate discussion of the issues. Parti-
cipants were assigned to these groups and consultants and mem-
bers of the Recreation Benefit Evaluation Committee served as
discussion facilitators. Each group designated a discussion
leader and a recorder. Members of the research team circulated
among the groups to provide needed guidance and coordination.

The discussion groups made two interim reports to the
entire conference during the afternoon of December 2.

The research team, consultants, and members of the Recre-
ation Benefit Evaluation Committee held a dinner meeting on
the evening of December 2 to evaluate the progress of the
first day and plan for the second day. It was agreed that
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initial progress on the issues had been excellent and that
~discussion during the second day should focus on recommenda-
tions. It was agreed that participants would be consolidated
into three working groups for the next day. These groups con-
sidered the following problems:

1) What is the appropriate valuation methbdology?

2) What revisions in the Principles and Standards
are called for?

3) What continuing efforts are needed to improve

recreation benefit estimation procedures?

After a brief orientation the next morning, the three
groups met for a working session. Each group gave its final
report to the conference shortly before noon.

The conference was adjourned at noon, but the consultants,
Recreation Benefit Evaluation Committee, and the research team
continued tc meet for the remainder of the afternoon. The
discussion focused on summarizing the conference, identifying
needed revisions in the draft report, and developing appropri-
ate plans for implementing the revised procedures.

i
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APPENDIX B
AGENCY PROCEDURES

An attempt was made to summarize procedures used by federal
agencies for estimating recreation benefits for proposed water
resource development projects. The purpose of the analysis
was to identify promising approaches to estimating the contri-
bution of recreation to national economic development. The
analysis was based on documents provided by the following
agencies: U. S. Army Corps of Engineers, U.S.D.A. Soil Conser-
vation Service, U.S.D.I. Bureau of Outdoor Recreation, and
U.S.D.I. Fish and w11d1ife Service. A summary of each agency's
procedures is presented below:

U. S. ARMY CORPS OF ENGINEERS

The interpretation of Corps of Engineers procedures was
based on the following documents:

1) "A Suggested Method of Determining the Value for a
Recreation Day at Corps of Engineers Reservoir Projects"
(no date or source).

2) Papers presented at SPD Recreation Orientation Session,

L4-8 Nov. 1968.

3) Regulation No. 1120-2-400: "Investigations, Planning and
Development of Water Resources,'' 1 Nov. 1971 (incorpor-
ating changes from Oct. 10, 1972 and June 29, 1973).

L) Regulation No. 1165-2-1: ""Water Resources Development
Programs of the Corps of Engineers,'" 10 Jan. 1975.

5) Plan Formulation and Evaluation Studies—Recreation,
Volumes |-V, June 1974.

Two main approaches to the estimation of benefits from rec-
reation at Corps reservoirs were found. The "most similar
project" approach, described in Volume II of prEs and else-
where, involves the following steps. First, use of the pro-
posed site is estimated. Data collected by the Corps on a
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sample of 52 reservoirs from 1966 to 1969 is used to select
the project (or projects) most similar to the proposed one.
Next, the day-use market area—i.e., the area from which 80%
or more of day use originates—and the per capita use curve of
the similar project are adjusted for differences in size, pop-
ulation distribution, the number of alternative recreation
areas, and other characteristics of the proposed site. From
the adjusted per capita use curve and current and projected
population figures for the adjusted market areé, initial and
future use of the site are calculated.

“Total benefits are then found by multiplying estimated use
by a unit day value from the range given in the Principles and
Standards. It is noted in Regulation No. 1120-2-400 that the
value of any current recreational use of the project area
should be deducted from project benefits. Two point systems
were found in the material reviewed which could help in the
choice of a value, one entitled "A Suggested Method of Deter-
mining the Value for a Recreation Day at Corps of Engineers
Reservoir Projects" (an NPD rating chart), and one presented
by Jack Bernakd at the SPD Recreation Orientation Session. In
each, the proposed reservoir is assigned points on the basis
of such criteria as the quality of access and recreational
facilities, the number of activities available, aesthetic con-
ditions of the project, and competitive recreation areas. The
total of points from all categories is then used to determine
a particular value. Neither table provides guidance for the
choice of a value for specialized recreation activities.

The second approach to the estimation of recreation bene-
fits is elaborated in Volumes III and V of pFES. In these
volumes, regional estimators were developed for specific Corps
districts by pooling data from all reservoirs within each dis-
trict. 1In general these took the form of regressions of recre-
ation days on population, distance from the reservoir, surface
area of the project, and an index of alternative recreation
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areas. From the regional estimators, demand curves for par-
ticular projects were derived using the travel cost method,
incorporating an adjustment for the disutility of time in the
form of an assumed tradeoff between money and time costs.
Recreation benefits of a proposed site could then be calculated
as the area under the derived project demand curve.

Although this method was proposed as a replacement for the
most similar project approach, it is not clear to what extent
it was accepted by the Corps or is actually being used. The
10 Jan. 1975 regulation still advocates the similar project
approach.

So01L CONSERVATION SERVICE

The interpretation of Soil Conservation Service procedures

‘was based on the following documents:

1) USDA Procedures for Planning Water and Related Re-
sources, pp. l1I-7 to III-8 and V-8 to V-10, March
1974.

2) SCS Watershed Protection Handbook, Section 108.05—
"Recreation or Fish and Wildlife Benefits,' 8/23/74.

3) Preliminary revision of SCS Economics Guide, Chapter 9—
'""Recreational and Fish and Wildlife Development,' May
1975 (not yet officially adopted).

L) scs Resource Conservation and Development Handbook,
Section 102.6—"Evaluation of RC & D Measures,"

9/23/75.

The methodology for estimating benefits from water recre-
ation is described in general by UsDAa Procedures and in more.
detail in SCs Economics Guide. Basically, benefits are to be
calculated as the product of estimated visitation and a unit
day value from the Principles and Standards. It is indicated
that any loss of recreation opportunity as well as gains from
a proposed project should be assessed.
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The calculation of expected use, i.e., the net activity
demand for a site, proceeds as follows. First, an estimate of
the project's recreation market area (RMA), i.e., the area
from which 80% of day or overnight use is expected, is made.
Next, current per capita participation rates for recreational

activities within the RMA are multiplied by projected population

to determine future demand for these activities. The net
activity demand for the proposed site is the difference between
future demand and the capacity of already existing sites.

Presuming that sufficient facilities can be provided at the
site to accommodate net activity demand, the calculated number
of recreation days is then multiplied by an appropriate unit
day value, which is interpreted as a measure of the amount
users would be willing to pay to avail themselves of the rec-
reation opportunity. For general recreation activities as
defined by the Principles and Standards, guidelines are pro-
vided for choosing within the $.75-$2.25 range in the form of
a point system. The proposed site is assigned points on the
basis of four criteria—recreation experience, development
scale, site modification, and environmental quality—and the
total point value is used to determine a particular unit day
value.

The guidelines for specialized recreation are as follows:
existing data are to be used to estimate man-days of fishing
in a project area; the choice of a unit day value depends on
the species and type of fishing involved, although no particu-
lar guidelines are given.

BUREAU OF QUTDDOR RECREATION

The interpretation of Bureau of Outdoor Recreation proce-
dures was based on the following documents:
1) Water Resources Program Handbook (draft).

2) Memorandum from William H. Honore, October 19, 1976.

-1
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The Bureau of Qutdoor Recreation employs three methods to
evaluate the recreation benefits of a particular project:
(1) a point system for selecting a value from the range con-
tained in the Principles and Standards; (2) the comparable
site method; and (3) the travel cost method. A particular
method or variation of a method is used on a case by case
basis so that the most appropriate procedure for the available
data and characteristics of a particular project is selected.
Point systems are the most commonly used approach.

It is the policy of the Bureau that values should be
selected on the basis of studies of what people are willing to
pay for outdoor recréation——e.g., surveys of entrance and user
fees at competing sites and the distance people travel to
them—as well as the features of a proposed project. This
information should be used in conjunction with the above
methods.

U. S. FISH AND WILDLIFE SERVICE

The interpretation of U. S. Fish and Wildlife Service pro-
cedures was based on the following documents:

1) "Guidelines for Implementing the Principles and Stan-
dards for Planning Water and Related Land Resources in
Studies of Federal Waterfowl Refuges,' August, 1976,
draft prepared by The Fish and Wildlife Service.

2) Habitat Evaluation Procedures, July 1, 1976, Division of
Ecological Services, U.S. Fish and Wildlife Service,
U. S. Department of the Interior.

The estimation of recreation user benefits, including hunt-
ing and fishing at proposed water resource development proj-
ects, involves two steps: calculating man-days on the project
area, and selecting a unit day value. Estimation of use is
made on the basis of data on the extent of the activities
within the area from which the project is expected to draw
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users, the size of the area, the project, and the habitat asso-
ciated with the project. The man-days of use calculated in
this manner are multiplied by a monetary value appropriate for
the type of activity involved. This value may be taken from
the range of values in the principles and Standards or another
source as provided in the pPrinciples and Standards. Values
generated by state agencies often are used.




APPENDIX C
VALUATION METHODOLOGY

A number of alternative methods have been advanced for the
valuation of recreation resources. This appendix provides a
description of some of them. The first section discusses con-
cepts that relate to demand or willingness to pay, while the
second discusses concepts that do not directly relate to will-
ingness to pay.

CONCEPTS RELATED TO WILLINGNESS TO PAY

Several methods for valuation of recreation are based on
the willingness of consumers to pay, as revealed by a demand
curve for a recreation site or activity. In addition to the
consumers' surplus measures presented in this report there are
those methods which employ market value, maximum revenue of a
non-price-discriminating monopolist, maximum revenue of a
perfect-price-discriminating monopolist, lTand values, and al-
ternative costs.

Market Value

In general, market value is an acceptable measure of con-
tribution to national economic development provided the demand
curve can be considered nearly horizontal and the market price
correctly measures value in exchange.! However, this does not
mean that prices in private markets are an adequate measure of
value for public recreation. If the consumer faces a wide
choice of suppliers all providing services at the same price,

lFactors that may limit the usefulness of market price as a
measure of value include: monopoly and monopsony elements,
subsidies, externalities, unacceptable distribution of income,
price controls, and other government regulation.
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or if the change in output generated by a project is small
enough (relative to the market) not to alter market price,
then the demand schedule can be considered horizontal in the
relevant region. When the implementation of a plan results in
a significant change in price or when the existing price is
unacceptable as a measure of social value, then market value
is an unacceptable measure of contribution to national eco-
nomic development. '

The recreation industry is characterized by a large amount
of government enterprise. Demand is 1ikely to be downward
sloping because recreation is a product widely differentiated
byrlocation and quality. This, coupled with the large scale
of many recreation sites and the absence of competitive pric-
ing, often makes market price an inappropriate measure of
willingness to pay.

Three major problems Timit the usefulness of market value
as a measure of the value of recreation opportunities.

1) The price of similar services in the private recreation
market may be a poor simulation of a market price for public
opportunities. Some important differences between public and’
private facilities include the amount of congestion, the Tevel
of quality, and the scale and cost of services provided.
Public sites are often larger, associated with unique scenic
or historic areas, and provide fewer personal services. For
some activities, no private market exists. Even where private
market prices for truly comparable recreation services can be
found they are often depressed by competition from the Tow
prices of public facilities. Consequently, it is very diffi-
cult to simulate a market price for many of the recreation
activities provided by public water resource projects. The
second and third problems below relate to the usefulness of
market value as a measure of contribution to national economic
development when price can be estimated satisfactorily.

it
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2) Market price reflects 6n1y what consumers (purchasers)
actually pay. This ignores any consumers' surplus, or the
additional amount which consumers could be induced to pay.

The sum of actual on-site expenditure and an estimate of con-
sumers' surplus provides a better estimate of total benefits.
Consequently, under these conditions market value underesti-
mates the total amount consumers are willing to pay. To illus-
trate, consider Figure C-1 below in which AB represents a
downward-sloping demand curve for a service provided by a firm.
If market price were OP and quantity taken 0Q, market value
would indicate that total benefits are OPCQ; but the total
willingness to pay is OACQ. Market value ignores that part of
willingness to pay reflected by PAC.

A
FIGURE C-1
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If the demand curve for additional units of the service
were nearly horizontal, PAC in Figure C-1 would be nearly zero
and market price would accurately measure total willingness to
pay. This raises the question of the present and future com-
petitive structure of the market for recreation. Are con-
sumers likely to face a horizontal demand curve? It appears
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that they are not. Given certain characteristics of the rec-
reation industry such as site-specific consumption, large-
scale production, and a highly differentiated product, a
spatial form of monopolistic éompetition is 1ikely to continue
and a downward-sloping site demand curve will exist even if
the private sector dominates a large part of the industry.
Under current conditions, i.e., public provision of recreation
opportunities, a market price is not well defined. Prices at
public sites have little to do with market conditions. In any
case,market price underestimates willingness to pay and the
magnitude of the underestimation increases with the slope of
the demand curve. '

3) Market value is associated with a particular quantity
sold at a particular price. Taking market price from one mar-
ket and applying it to another situation presents significant
problems. Each site has a somewhat different market depending
on its location, the characteristics and distribution of
potential users,and the type and costs of services provided.

In summary, a number of factors, including the presence of
a large amount of government enterprise and a downward-sloping
demand curve in the recreation market, constrain the useful-
ness of market value as a measure of total willingness to pay.

Maximum Revenue of a Non-Price-Discriminating Monopolist

Maximum revenue of a non-price-discriminating monopolist is
the most that could be extracted from consumers by charging
one price to all. For the case of zero variable cost, this is
the same as profit maximization. It is indicated on FigureC-2
by the largest rectangle (OPBQ) which can be inscribed under
the demand curve. With a linear demand curve as shown, B
represents the point of unitary elasticity of demand.
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A
FIGURE C-2
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Clawson (1959),dealing with the case of no user charge,
suggested use of maximum revenue attainable by a non-price-
discriminating monopolist as the value of recreation. Others
who follow his suggestion include Castle and Brown (1964),
Brown, angh, and Castle (1964), Stoevener and Sokoloski
(n.d.), and Stevens (1966). It was felt that such a method
would yield a value most comparable to the value the site
would have if it were privately owned. Knetsch (1964) and,
subsequently, Clawson (Clawson and Knetsch, 1966) advocated
consumers' surplus, rather than monopoly revenue, as the appro-
priate measure of value under conditions of no entry fee.

A number of researchers have calculated both consumers'
surplus and monopoly revenue without choosing either as the
appropriate measure of value. These include Brink (1973),
Martin, Gum, and Smith (1974), and Sublette and Martin (1975).

‘Maximum revenue of a non-price-discriminating monopolist
does not indicate the full benefits (expressed in terms of
willingness to pay) received by consumers facing a zero charge.
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These benefits depend, rather, on the amount of the good
supplied and the cost of supplying it. For example, if quan-
tity Q (in Figure C-2) were supplied at no cost, the full
benefit would be OABQ. If there were no cost and no supply
constraint, consumers would consume OC and receive additional
benefits given by QBC. Thus if willingness to pay is to be
measured, revenue of a non-price-discriminating monopolist is
not appropriate. Besides the conceptual problem, there are
practical problems with the concept, including its failure to
distinguish adequately between projects. For a further dis-
cussion see Smith (1975). Some examples of these problems are
as follows:

1) With zero variable supply cost and price, (Figure C-3)
what is the benefit from increasing the fixed supply from
Q, to Q,? If revenue of a non-price-discriminating monopolist
were used to evaluate the increase, the net benefit would be
zero. Both Q, and Q, would be considered to give the same
benefit (0ABC) even though more output at the same price is
provided at Q,.

FIGURE C-3

O 0R= Y

Quantity
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2) Consider the demand curves, D

, and D,, in Figure C-4 for

two alternate projects.

Revenue of a non-price-discriminating monopolist is the
same for both, yet total willingness to pay is greater with D,.

FIGURE C-4

D, D
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3) If there are positive marginal costs to production, this
method may be unable to distinguish between two projects with
the same costs even if one would result in greater output at
lower price. This is because the method considers the demand
curve only, whereas supply may also affect benefits, as shown
in the previous example.

Thus, the revenue of a non-price-discriminating monopolist
is a weak criterion for ranking investments. It also suffers
from lack of comparability with other standard techniques of.
benefit evaluation for water uses which attempt to measure the
full willingness to pay. The use of this method would result
in an undervaluation of recreation benefits relative to other
project benefits.
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Maximum Revenue of Perfect-Price-
Discriminating Monopolist

This procedure provides a measure of benefits which is
identical to evaluating total willingness to pay. A perfect-
price-discriminating monopolist is able to sell each succes-
sive unit of his commodity for the maximum price an individual
is willing to pay for it: Such a monopolist would produce the
quantity at which the price paid for the last unit equalled
the marginal cost of producing it and could capture the full
willingness of consumers to pay, including all consumers'’
surplus.? For example, in Figure C-5 his revenue from selling
0Q would be 0DBQ.

FIGURE C-5

O O W-R T

Quantity

In the special case of zero pricing, the revenue of a per-
fect price discriminator corresponds to the total area under
the site demand curve, provided that income effects are negli-
gible. This last qualification requires that the extraction
of the full willingness to pay should not involve such a
significant withdrawal of income that consumers would be

’Henderson and Quandt, (1971) p. 217.
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forced to revise their demand after the purchase of each unit.?
Also in the case of zero use fee, such revenue is identical to
consumers' surplus.

More generally, if the fee is set at the level where mar-
ginal cost equals price, revenue of a perfect price-
discriminating monopolist will be equivalent to gross benefits
and will include consumers' surplus along with actual expendi-
tures by consumers. In Figure C-5, ODBQ represents the reve-
nue of a perfect-price-discriminatihg monopolist or gross
benefits from quantity 0Q, equal to consumers' surplus (PDB)

plus expenditures (OPBQ).

The Land-~Value Method

The survey and travel cost methods are useful for evalu-
ating the benefits to site users. Neither method attempts to
measure external benefits which arise because of the attrac-
tiveness of living near a recreation area. These benefits
might accrue to non-users as well as users. The use of Tand
values is a méthod which attempts to overcome this shortcoming.

Land values are likely to be affected by people's prefer-
ence for proximity to a recreational area. Rent on land
nearest the site will be high, reflecting the fact that those
individuals who locate near a site may enjoy the use and the
view of the area with very little expense or inconvenience.
The increment in local Tand values is taken as the benefit of
the site. The rationale is based on the classical theory of
rents where rents are established on land affected by the

3This effect occurs mainly with individual demand curves. For
market curves where each individual takes only a small portion
of quantity, the extraction from him of his maximum willing-
ness to pay has no effect upon the maximum willingness to pay
of other users.
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project so as to eliminate any consumers' surplus or above-
normal profit. Thus, the increase in rents is a measure of
the increased willingness to pay due to the project.

Conceptually, the land value method will capture the bene-
fits of both users and non-users and, as a result, would in-
clude the benefits measured by other methods. But in practice,
the method can only be used for land in the immediate vicinity
of a site. The expense of data collection and the multitude
of factors which affect land values would make it difficult to
estimate the effect of a site on land values at distant
locations.

As stated, the method could conceptually capture the bene-
fits to distant users measured by the travel cost procedure.
Suppose a new site is developed which reduces an individual's
trip expense. This individual will gain some consumers' sur-
plus from cost savings on his present number of trips and from
any new trips generated in response to the lower price. This
is the benefit found by the travel cost method. The value, to
the individual, of his location is now greater. The land
owner may be in a position to extract this consumers' surplus -
by charging higher rents. If this is the case, then the in-
crease in yearly rents will correspond to the yearly benefits
of the recreation site.

As indicated, it is not realistically possible to find the
effects on land value at very great distances from the site.
Usually the land value changes (which are equivalent to the
capitalized stream of rent changes) of a smaller area near the
facility are considered. This should then be supplemented
with the travel cost or survey method to evaluate the benefits
to users outside the central area. Clearly the method is
most useful when there are significant non-user benefits in
the area near the recreation site. If there are no
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significant non-user benefits, as may be the case for rural

sites, the travel cost or survey method alone would provide

the same information at less expense. The land value method
is most useful in urban areas, where non-user benefit may be
significant and the range of diétances traveled is too small
to make the travel cost method useful.

Some caution should be exercised when using the land value
method. There is some danger of double counting benefits.
First, it should be clear that both the user and non-user
benefits have been found. It is not necessary to compute
benefits by another method for those users located within the
area accounted for by the land value method. Knetsch (1964)
described another problem. To some extent, land values near a
site may not be independent of the willingness to pay of more
distantly located users. The rent on land owned by businesses
may reflect revenues made from sales to these distant users.
This effecton land values should not be counted in benefits.
It either reflects double counting of the benefits already con-
sidered in the willingness to pay of the distant users or a
transfer of spending from a business at another site.

A further problem which is considered in more detail by
Lind (1973) is that there may be a discrepancy between land
values and net benefits. The market for land may be such that
not all changes in consumers' surplus or business profit can
be captured in land values.® Lind concludes that, if a number
of similar activities are competing for each parcel of land,
the land value change will capture all profits and surplus. It
is worth comment that the change in rent due to a new site

*For further discussion of the theory of rents and the bene-
fits of public programs see: Rothenberg (1971), Whitbread and
Bird (1973), Vaughan (1974), and Freemand (1975).
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cannot exceed the extra surplus or profit generated by that
site.®

There are many applied land value studies. The method is
based on using regression techniques to isolate the effect of
various factors on land values. Some useful applied studies
are Knetsch (1963), Kitchen and Hendon (1967), Hendon (1973),
Weicher and Zerbst (1973), and Darling (1973). These studies
have concentrated on sites in urban areas.

Alternative Cost

The alternative cost method is, in some cases, useful for
providing a measure of project benefits without requiring
estimation of a demand curve. An extensive discussion of the
method can be found in Steiner (1965).% In cases where demand
is difficult to estimate, gross benefits of a project are
often taken as the costs of the next best aiternative. Equiv-
alently, net benefits are the savings in cost gained-by build-
ing the least cost project rather than the next best aIterna-
tive. This procedure is acceptable only under certain
conditions. '

For the procedure to be acceptable, the following condi-
tions must be satisfied. The alternative must be substan-
tively different from the Teast cost project, yet must satisfy
the same demand. The demand curve must be perfectly inelastic
(vertical) at the level of output produced by the high cost
project, or else the scale of output of both plants must be
technologically fixed at the same level. Also, demand must be
strong enough that some project or other will certainly be

SWennergren et al. (1975) use a measure which they describe as
"rent.'" It is not rent.

®Further discussion can be found in Prest and Turvey (1965),
James and Lee (1971), and Young and Gray (1972).

S




P'

185

built, and, if the least-cost project were not built, the next
best project would be.

In Figure C-6a the correct use of the method is illustrated.

FIGURE C-6a FIGURE C-6b
D
A PI A
B P

B \.D

Q

Consider a community which requires an addition to its
water supply, and is committed to build one of two projects,
both of which will satisfy demand curve DQ. The low cost
project has an average cost of P, while the next best alterna-
tive has an average cost of P'. Over the range of cost be-
tween P and P', the demand curve is perfectly inelastic
(vertical). If these conditions hold, the net benefits attrib-
utable to the least cost project are represented by the shaded
area PBAP'. This is equivalent to taking gross benefits of
the Tow cost projectvas the cost of the next best alternative,
0QAP'. Gross benefits minus costs, OQBP, equal the net
benefits.

It is of critical importance that the alternative project
would have been built if the 1east cost project were not. It
is because the top triangle of benefits would certainly be
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obtained in the future that only the area PBAP' is described
as the net benefits directly attributable to the Tow-cost
project. If the next best alternative would not be con-
structed, the full triangle of benefits, PDB, would be direcly
attributable to the least cost site. To evaluate PDB would
require estimation of the demand curve.

The alternative cost method also requires that the projects be
substantively different. James and Lee (1971, p.170) point out
the problems that may otherwise arise. At one extreme, "the
benefits may be made as small as one might Tike by comparing
the project with an alternative that differs...only by a very
slight modification." At the other extreme,"it is always pos-
sible to find a more expensive way of building any project."
They suggest avoiding the use of projects with any common elements.

The necessity of a vertical demand curve at the level of
quantity supplied by the higher cost alternative is indicated
by a comparison of Figures C-6baandb. If the lower cost of the
best project were to induce extra demand corresponding to the
difference between Q and Q' in Figure C-6b, then there would
be a triangle of consumers' surplus, ABC, that would not be
accounted for by the alternative cost method. To evaluate that
triangle would require estimation of the slope of the demand

curve in the relevant region.

As a final caution, it should be realized that projects
considered by the alternative cost method will be automati-
cally justified (whether or not they should be). That is, by
taking the benefits of one project to be the costs of a more
expensive project, it will always be the case that benefits
are greater than costs. Such a procedure is acceptable only
if both projects considered would result in total benefits
which would more than compensate for expenses. As an example
of the type of mistake that can be made, it would be faulty to
say that the benefits of providing each consumer with a

e e
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Cadillac would be the savings in cost compared to providing
each with a Mercedes-Benz. In fact the expenditure on either
one would be unjustifiable for most consumers; they would pre-
fer a cheaper means of transportation and would spend the
savings on more important goods.' If it is not certain that a
project is justified or that its alternative will be built,
there is no avoiding a full evaluation of the demand curve and
a comparison of net benefits among all alternate projects.

The alternative cost method is rarely directly applicable
to recreation. It is not usually the case that the demand for
~ recreation is so strong that the need for a project is clear.
Suggested uses have not recognized the restrictive requirements
of the method. One suggestion leads to some interesting com-
ments on the combination of alternative cost methods with the
travel cost procedure for evaluating benefits.

The suggestion of Parry and Norgaard (1975) that an appro-
priate estimate of the recreation benefits of the New Melones
dam project would have been the alternative cost of providing
improved facilities for access to existing sites is not '
strictly correct. In the absence of any indication that such
a project would have been built or that, in fact, either
project was justified, the alternative cost method is not
appropriate. Their point is well taken, however, in that they
point out that the planners had not considered all possible

alternatives initially.

For recreation the true alternative is not usuaily another
project that would be buiit, but rather alternative action by
the consumer. That is, it is rarely the case that there is an
alternative project which will automatically be built, but it
is always the case that, if a new recreation site is not built,
those consumers who would have used it will find some more
expensive or less satisfying alternative. The cost of that
more expensive alternative is the alternative cost; and the
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net benefits to an individual of a new project can be approxi-
mated as the savings in cost of using the new project rather
than the next best alternative. Such a procedure corresponds
to that suggested by Ullman and Volk (1962). It would neglect
any induced demand due to Tower costs and any consumers' sur-
plus gained from this extra use.’

In summary, the alternative cost method is subject to poten-

tial abuse if it is not clear that the demand for recreation
is strong enough that some project will certainly be built.
The theory behind the alternative cost method is useful, how-
ever, for pointing out the 1mportan¢e of existing alternate
sites to a consumer. The benefits to a consumer can be ap-
proximated as the savings in going to a new project, compared
to the cost he would have incurred satisfying the same demand
if the new project had not been developed.

0THER VALUATION CONCEPTS

- There are four major methods of calculating recreation
benefits that do not make use of the demand concept. These
include the expenditure method, gross national product method,
cost method, and the market value of game method. These con-
cepts do not measure willingness to. pay as defined by the
Principles and Standards—i.e., the area under the demand
curve. Their use would almost certainly result in decisions
that are not optimal with respect to national economic
development.

"The construction of the travel cost method is such that using
this form of the alternative cost method would not mean a
project is automatically justified. Rather, it only says that
the trips by an individual are considered justified. The
individual benefits are compared to project costs at a later
stage.
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Expenditure Method

There are two versions of the expenditure approach to esti-
mating recreation benefits. The first assumes that the value
of a recreation activity to a consumer is at least equal to his
expenditures incurred for transportation, food and lodging,
and equipment in order to engage in the activity. Benefits
are then the sum of all such expenditures. A number of criti-
cisms can be made with respect to this approach. First, while
the values derived may be useful in measuring the impact of a
recreation site on regional expenditures (provided that the
lTocation of these expenditures can be determined), they do not
directly indicate the value of an additional recreation oppor-
tunity to the consumer. That is, they say nothing about how
much the consumer is willing to pay to enter the recreation
area. As Trice and Wood (1958) point out, many expenditures
classified as recreational by this method, i.e., those for
food and lodging, are normal expenditures made in different
circumstances. Moreover, most recreational expenditures are
for the provision of services ancillary to actual use of the
site. In particular, fhe value of recreational equipment
should not be imputed either to a single site—since use of
the equipment may be spread over a number of sites and a num-
ber of years—or to the overall demand for recreation—since
utility may arise from mere ownership of the equipment or from
non-recreational use.

A second criticism of the gross expenditure approach is
that it does not produce a measure of recreation value com-
parable to other measures such as willingness to pay. It thus
has little value as a guide to public expenditure decisions,
which routinely involve tradeoffs among a number of resources
or a number of uses of a resource. Finally, in ca]cu]ating'
the benefits of an additional recreation site what is needed
is a measure of the net benefit resulting from the added oppor-
tunity rather than its gross value. This is because
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expenditures at the site will ordinarily be transferred from
other goods and services; thus the net change in benefits may
be significantly less than the gross change. In answer to
this criticism, the second version of the expenditure method,
a net expenditure approach, has been developed. This method
calculates the value of recreation as the value-added due to
recreation expenditures—fi.e., the excess of such expenditures
over the cost of inputs used in producing the food, gasoline,
equipment, and supplies purchased. While this approach re-
sults in a measure of net value, it is still subject to the
first two criticisms of the gross expenditure method and is
more appropriately considered in a regional development
account.

The gross expenditure approach has been used by a number of
government agencies. In one application the California Depart-
ment of Fish and Game attempted to estimate the value of
striped bass, salmon, and steel-head fishing in 1953 as the
sum of expenditures on transportation, food and lodging, ser-
vices and supplies, and licenses and equipment amortized over
the expected period of usefulness (Pelgen, 1955). A similar
study surveyed fresh and salt-water fishing in 1955 (Mahoney,

7 1960). Each calculated the average daily expenditure for dif-
ferent types of fishing, which could be used to estimate the
total value of a particular site, given the number of fisher-
men and the types of fishing.

The net expenditure or value-added approach was employed by
Wollman (1962) in comparing alternative uses of water—indus-
trial, agricultural and recreational—in the San Juan and Rio
Grande basins of New Mexico. Wollman felt that while primary
value-added cannot be derived for recreation as for industry
and agriculture because recreation is not sold at a market
price, the value-added created in the process of furnishing
goods and services to recreationists is comparable to the
value-added resulting from sales of inputs to industrial and

[
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agricultural producers. It is not clear that this comparison
can be made, since only in a limited sense are recreationists’
expenditures the "“inputs" of recreation; they are, in part,
ancillary to it.

[t is interesting to note that Wollman recognized "the pro-
duction of collective consumer surpluses" as a possible source
of undervaluation of recreation benefits, but concluded that
whether "the disparity between market valuation and underlying
psychic states is greater in the area of recreational expendi-
tures than for other outlays...cannot yet be demonstrated with
available methodo1ogies.”

Gross National Product Method

The National Income or Gross National Product (GNP) ap-
proach attempts to measure the contribution of recreation to
GNP in one of two ways: (1) the direct contribution of the
recreation industry to GNP is calculated by finding the value-
added due to recreation expenditure. This is essentially the
net expenditure method.described above, and is subject to the
same criticisms. (2) The impact of recreation on long-run
productive efficiency, or assumed "intrinsic social value" of
recreation, is measured by assuming that the value of a day of
recreation equals GNP per day per capita (Lerner, 1962). This
approach, summarized by Lerner on the basis of discussions
with William Ripley of the California Department of Fish and
Game, assumes that,in the Tong run, recreation time is as
essential to productivity as working time. According to
Lerner, the method is not intended to provide a measure com-
parable to measures of benefits from other activities. Indeed,
it could not be used to judge among alternative uses of a
resource, since the value of a day in any alternative activity
would equal the value of a recreation day. In addition, it is
doubtful that the method provides a true measure of the
"intrinsic social value" of recreation or any other activity.
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The shortcomings of GNP as a measure of economic welfare have
been well documented. In calculating GNP, private goods are
evaluated at market value and public goods at cost; no attempt
is made to include the net benefits to consumers of either
type of good.

There is no evidence that either of these approaches has
actually been applied to determine the benefits of recreation
in general or at a particular site.

Cost Method

‘The cost approach assumes that the valye of a recreation
site equals or exceeds the cost of providing the site. Be-
sides resting on this rather tenuous assumption, this method
seems inappropriate for decision-making purposes. For one
thing, any proposed expenditure on recreation facilities is
justified by the method; for another, it provides no means
for deciding among alternative recreation projects, since net
benefits from any project are zero.

This method was advocated by the National Park Service
during the 1950's, primarily as a basis for cost allocation:
"The Service holds that, provided a proposed reservoir would
not destroy more important conservational and recreational
values, expected benefits...would be greater than specific
costs of developing, operating, and maintaining these facil-
ities. A reasonable estimate of the benefits arising from the
reservoir itself may be normally considered as an amount equal
to the specific costs" (National Park Service, 1950).

Market Value of Game

This approach assumes the value of fishing or hunting

equals the market value of what is caught. The major criticism

—
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is that in most cases the catch alone is not a primary objec-
tive of the recreational activity, and, at least, the cost of
catching the game should have been subtracted from the market
value.
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APPENDIX D
EQUIVALENT AND COMPENSATING VARIATION
AS MEASURES OF BENEFITS

In a reformulation of consumers' surplus, Hicks (1943)
proposed four measures of the change in a consumer's welfare
resulting from an actual or proposed price change. These four
measures, the compensating and equivalent variations and the

~compensating and equivalent surpius, are all identical under

the assumption of zero income effects. That is, the size of
these surpluses must be small enough, relative to income, so
that a loss or gain of that amount would not affect the level

- of consumption of the relevant good. Under this assumption,

the area under the demand curve above price, usually called
the consumers' surplus, will be equivalent to the four mea-
sures proposed by Hicks. If the assumption of zero income
effects is not made, the two Hicksian measures—the compensat-
ing variation and the equivalent variation—are usually the
most relevant. For a beneficial change, the compensating
variation is less than the usual consumer's surplus measured
from the demand curve; the equivalent variation is Targer.

For a non-beneficial change, this relation is reversed.

The compensating variation is defined as the amount of
compensation, paid or received, that will leave the consumer
at his initial welfare level following a price change.

The equivalent variation is defined as the amount of com-
pensation, paid or received, to prevent a price change that
would Teave the consumer at the welfare level that would have
followed the change.

These definitions can be made clear by reference to a
recreation site. If there are presently no facilitites, and

195
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the benefits of a proposed facility are to be eva]uated,‘the
following measures may be considered. The compensating varia-
tion is the maximum amount an individual would pay to have the
site developed. The equivalent variation is the amount that
he would want as compensation if the site were not developed,
in order that he would be as well off as if it were developed.

If there is present]y'a facility whose elimination is under
consideration, the two measures are as follows. The compen-
sating variation is the amount the individual would require as
compensation if the facility were destroyed, such that he
would be as well off as if it were not destroyed. The equiv-
alent variation is the maximum amount he would pay\to stop the
facility from being destroyed. These are measures of the
benefits Tost by eliminating the facility.

It may easily be shown that the compensating variation an
individual would pay to ensure a site was built is equal to
the equivalent variation he would pay to prevent that site
from being destroyed. In order to take advantage of this fact,
and to avoid confusing terminology, net willingness to pay has
been used in the main body of this report to refer to these
two variations. Similarly, an individual's equivalent varia-
tion for building a site is equal to his compensating varia-
tion for destroying it. These together have been referred to
as willingness to sell.

Graphically, the compensating and equivalent variation can
be shown using indifference curves. The horizontal axis in
Figure D-1 refers to an individual's holdings of good X, while
the vertical axis refers to his holding of income and all
other goods, Y. The indifference curves represent combina-
tions of X and Y which would provide equal utility to the
individual. Curve II is a higher Tevel of utility than
curve I. So the combinations of goods and income represented

—— e
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by A and C provide equal utility. The individual is also in-
different between points B and E, but both these points pro-
vide greater utility than C.

Consider the development of a new site (good X). The indi-
vidual at point A on indifference curve I before the site is
built consumes none of good X and amount OA of the composite
good I. If the site were to be built, and were made avail-
able to this individual at a price such that the individual
could afford to consume any combination of goods on the budget
1ine AA', then the individual would choose to consume at
point B on indifference curve II, which represents the highest
utility level attainable.

For such a proposed beneficial change, the compensating
variation or net willingness to pay is the amount of income,
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AD, that is the maximum the individual could give up and still
be on or above his initial level of utility, I, at the new
price level. The equivalent variation, or willingness to sell,
is the amount of income, AE, required as compensation if the
site were not built, such that he would be as well off (util-
ity level II) as if it were built.

For a proposed detrimental change, consider an individual
presently at point B on indifference curve II facing a price
level such that he is on the budget 1ine AA'. If the site is
closed, he will have to consume at point A on the Tower indif-
ference curve I. The equivalent variation is now AD, which is
his maximum willingness to pay to ensure that the site is not
closed. Amount AD is the maximum he could give up and still
be as well off as if the site were in fact closed (utility
level I). The compensating variation is now AE, which is his
willingness to sell. This is the compensation required to
keep the individual at his initial level of utility (level II)
following the detrimental change. It can be observed that
the difference between net willingness to pay and willingness
to sell will not be large if distance AE is not much larger
than AD. This difference will depend on the curvature of the
indifference curves.

EN—
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APPENDIX . E
DISSENTING STATEMENT

DR. DANIEL M. OGDEN, JR.
PROFESSOR OF POLITICAL SCIENCE
COLORADD STATE UNIVERSITY

I find I must dissent, in part, from the recommendations of
the report, "Guidelines for Valuation of Water-Based Recre-
ation."* I cannot agree with the report's conclusion that the
unit day value system is without merit and should be abandoned.
I believe that it has an important role to play, even if it is
applied only in special circumstances where professionals
Jjudge that the intrinsic quality of the resource deserves con-
sideration in the evaluation. I feel that the task force
which prepared the report had an obligation to explore ways to
improve the unit day value system as well as the other evalua-
tion methods which are reviewed.

In my judgment, the unit day value system was developed to
give the natural resources agencies a way to express their
professioha] Jjudgment about the relative value of recreation
resources. Many agencies recognized that the values of wild
and scenic rivers, for example, or of natural lakes, were
greater than the values of reservoirs behind dams, regardless
of the numbers of people who visit them or the distance the
visitors travel. Measures which rely solely upon numbers of
visitors or upon the distance potential visitors live from a
recreation resource fail to cope with this concern about the
intrinsic worth of the resource.

The Water Resources Council agreed that this dimension
needed formal expression in some fashion and approved the unit
day value system as an interim measure. It recognized that

*#In his remarks which were printed exactly as received, Dr.
Ogden is referring to the recommendations contained in this
report. He has, however, referred to the report by the
title of an earlier draft.
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this is a legislated range of values, which the agencies
believe is tolerable given the values which can be ascribed to
other uses of water resources for which a market price can be
determined by empirical research. The Congress apparently
agreed with the Council, for it has accepted the unit day
value system as a legitimate means to express the value of
water based recreation.

The unit day value system, then, is not a substitute for
the travel cost method and does not attempt to measure the
same thing. In most man-made project studies, the travel cost
method clearly is the appropriate analysis tool, because the
measure of worth is comparative volume of use times willingness

to pay.

The appropriate posture for the task force, in my judgment,
should have been to recommend the travel cost method as the
preferred process for most ordinary projects, to suggest the
survey method as a suitable alternative in many instances
where travel costs are not a good surrogate, and to have urged
restriction of the unit day value system to those special
cases where intrinsic values were clearly important, as, for
example, in the case of the Salmon River.

The Task Force is therefore unfair in treating the unit day
value method as though it is simply another way to measure
willingness to pay. The criticisms are based on a false
assumption about the nature and purpose of the system.

The unit day value system merited separate analysis, strict
definition of its appropriate application, and recommendations
for improved procedures. [ tried very hard to get the Task
Force to do just that but failed. I therefore must dissent

from the report.
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