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Introduction

Given competing public and private ends for natural
environments, economists have advocated measuring the
benefits and costs of alternative uses to ensure efficient
resource allocation. The opportunity costs of devoting
natural resources to public recreational use (foregone
employment, wages, profit and income) are generally well
known. Production costs of assimilating and making vari-
ous facilities available can be estimated straightforwardly
using imputed prices for capital, labor and material inputs.
Recreational benefits from natural environments often are
more elusive and difficult to measure. Many of the near
limitless uses (hiking, sightseeing, boating, fishing) typi-
cally are unpriced by the market, except for small access
fees or licensing restrictions.

The development of alternate means for measuring
the benefits of non-marketed recreation goods has occu-
pied many economists since the Flood Control Act of
1936.! In particular, the respective work of Hotelling in the
1940s, Clawson and Knetsch (1966), [Prewitt (1949)] and
Davis (1963) in the 1960’s laid the foundation for two cur-
rently used procedures, travel cost (TCM) and contingent
valuation (CVM). The purpose of this paper is to survey
and critically evaluate the literature on the two methods.
Although both TCM and CVM provide consumer surplus
measures generated from simulated marketdemand curves
as the best estimates of social benefits, there are fundamen-
tal differences between the two.

In what follows, the travel cost and contingent valu-
ation methods are explained and the advantages and disad-
vantages of each are discussed. This is done to provide
guidance as to which method might be more appropriately
used in a given situation.

The Travel Cost Method

The TCM is based on a model for predicting use of

*The authors’ have benefited from discussions with Tom
Crocker, Ralph d’Arge, V. K. Smith, Jon Silberman, Reed
Johnson, Karl-Goran Maler, Peter Bohm, Anders Carlsson, and
Mark Dickie. An anonymous reviewer provided several useful
suggestions. An earlier version of this paper was presented at
the Southern Regional Science association meetings in 1983.

a recreation site or area by visitors from surrounding
origins. The general model can be described by an expres-
sion such as:?
V,=f(C, A, S); (1)
where:
V= the number of site visits or trips per-capita
from a population source or centerito a
recreation site j.
= a vector of costs including direct travel
between i and j, entry fees at site j,
opportunity costs of time en route and
opportunity costs of the length of stay
at the destination.
A, = a vector of taste and socioeconomic
characteristics of visitors from origin i.
S, = an index of the proximity of substitute
recreation areas available to visitors from
each origin i.

G,

Parameters of the model are estimated using infor-

_mation from a sample of visitors to existing sites. The

model then is used to estimate expected visits over some
time period ata series of “prices”. The price or fee paid for
using a given site is taken to be the (cost vector from
equation (1)) direct and indirect travel expenses incurred.
These expenses, of course, increase with distance and,
ceteris paribus, decrease the ratio of visits to population
from successively more distant origins. From the price/
visitation relationships a travel demand curve is con-
structed.

The procedure is relatively straightforward. First,
the model is applied to all appropriate origins (i) using
actual data for trip cost (C,) and other variables of the
model. The predicted use from all origins is summed to
obtain an estimate of total use at zero price. It is then
assumed that visitors will react to increases in user fees for
arecreation site just asthey do to travel cost increases. The
imputed site user fee is incremented by fixed amounts (say
$0.50) and the model used to estimate use over the relevant
range of fee increases. The site demand curve is then
plotted. Total consumer surplus is estimated as the area
under this demand curve. This provides a measure of the
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recreation benefits consumed by visitors to the site or sites.
Advantages of the Travel Cost Method

The TCM has had extensive application for measur-
ing recreation benefits over the years. This is understand-
able because the method has certain very appealing quali-
ties. In many cases the needed data already are available
from visitor permits, surveys and the like. The method
therefore is oftenrelatively inexpensive. Inaddition, there
islittle need for the time consuming user contact necessary
in some survey based studies such as contingent valuation,
discussed below. Certain restrictions on original survey-
based studies also are imposed by the Office of Manage-
mentand Budget. Administrative red tape can lead to con-
siderable delays.

Finally, if care is taken in constructing the travel cost
and time cost variables, parameter estimates usually are
statistically significant and R? values relatively high for
cross-section estimates.®

Despite the appeal of the TCM and the widespread
use and acceptance of the technique, many conceptual and
econometric difficulties have surfaced. Some of these have
been resolved, but others have not.

Disadvantages and Problems
Time Cost

As Cesario and Knetsch (1970) first pointed out,
both out of pocket travel cost and the opportunity cost of
time in travel should be considered in valuing recreation
goods. Ideally, these variables should enter a regression
separately. However, this approach almost always is com-
plicated by the problem of multicollinearity since time
variables usually are calculated as functions of distance.
The solution is to monetize time cost and incorporate this
into the “price” of traveling from the visitor origin to the
recreation site. This approach has proved useful, but it
entails the potential for bias.

Some important work on imputing values for time in
travel has been done by Cesario (1976). Cesario reviewed
a number of studies dealing with the problem and con-
cluded that an appropriate “shadow” value would be be-
tween one fourth and one half the wage rate. However, as
Freeman (1979, Chapter 8) points out, Cesario reached his
conclusions primarily on the basis of trips to work. There
is no reason to believe that the marginal utility of work
travel is the same as that for recreation-related travel. If
substantial differences exist between the perceived relative
opportunity costs, the result will be biased recreation-value
estimates.*

In addition, Bishop and Heberlein (1979) note that
the wage rate of adults clearly overestimates what they
could earn from second jobs and that if people were not
traveling to the recreation site they probably would be en-
gagedin some activity other than work. They consider the
work of Cesario to be a beginning, but only a crude one.

Bishop and Heberlein provide empirical estimates
that indicate that whether an opportunity cost factor of one
fourth or of one half is used can make a substantial
difference in value estimates. They also state, “TC requires
that recreationists treat travel expenditures as equivalent to
admissions costs, yet thisis aquestionable assumption that
no one has examined empirically,” (p. 926). Further, “A
travel cost demand curve implicitly assumes that recrea-
tional quality remains constant over the range from zero
use to full use at the going admission fee,” (p. 927). Con-
gestion and other quality conditions may vary as discussed
below.

In a 1983 paper, Smith, Desvousges and McGivney

‘provide an extensive and timely analysis that effectively

models the problem of time cost. The model is based on
a household production function and examines the impli-
cations of changes in enroute travel time and time on site,
both within an opportunity cost framework. While the
paper is not entirely successful in generating useful em-
pirical information, the model clearly demonstrates that
the opportunity cost of time has a complex impact that
differs among individuals. The authors call for additional
research based on the implications of the theory presented.

Bockstael, et al. (1987a) follow the example of
Smith, et al. (1983) in providing a theoretical basis for the
incorporation of time costs into the travel demand model.
Bockstael, et al. model and solve the choice problem for
two classes of individuals, those with fixed work commit-
ments and those who can freely substitute work for leisure.
The problem for the former is that they have two con-
straints, money and time. Each constraint must enter the
demand function separately. For the latter group, the time
constraint may be incorporated into that for money. With
some adjustment, both theoretical constructs yield demand
functions that Bockstael et al. test using 1983 data from a
group of Southemn California sports fishermen. The
sample contained individuals who claimed flexible rela-
tionships between work and leisure as well as others who
faced fixed work constraints.

The empirical results from the study by Bockstael, et
al. were statistically strong and supported the expectation
that recreation demand decisions are highly sensitive to
time considerations. The importance of time was empha-
sized in that demand elasticities with respect to time were
much higher than those for income and money-price.
Finally, Bockstael, et al. note that the perceived welfare
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loss of fixed-work individuals is different from the loss of
those with variable work commitments.

For additional discussion and analysis of the time di-
mension in recreation demand see Willman (1980), Ward
(1983) and Johnson (1983).

On the basis of these discussions, it is concluded that
conceptual and empirical problems continue to plague the
TCM with respect to travel cost. The more recent theoreti-
cal approaches obviously are superior to previous ad-hoc
generalizations since they underscore the complex rela-
tionships between time and recreational choice. However,
these articles also emphasize the difficulty in generalizing
from any theoretical basis to the common recreational
experience. The solution to the time-cost problem will
continue to vary from case to case and researchers must be
guided by a sense of what is practical. The potential for
biased results remains and the prudentresearcher will take
care to err on the side of conservatism.

Congestion

Another problem with the TCM is that it generally
is difficult or impossible to account empirically for the ef-
fects of congestion on consumer benefits. Recall, that
TCM uses travel cost rather than direct user fees as a proxy
for willingness to pay. Obviously, congestion will affect
the utility associated with a given recreation experience
and, consequently, the surrogate price [Fisher and Kru-
tilla(1972), and Cicchetti and Smith (1976)]. If the TCM
assumes no congestion or a constantcongestion level when
congestion exists and varies among individuals [Wet-
zel(1977)] or between time periods, then true benefits will
be underestimated. Contrary to Wetzel, Anderson (1980)
argues that using the TCM in cases with congestion yields
a demand curve holding congestion constant at a level
consistent with the observed level of use. The technique
thus provides a correct estimate of welfare for this level of
output, but overestimates the reduction of user-days when
user fees are introduced.

Interesting extensions of congestion modeling have
been introduced by Freeman and Haveman (1977), and
Cory (1979-80; 1985). This literature explores the rela-
tionship between increasing income and increasing will-
ingness to pay for reduced congestion. The inferences are
that efficiency requires one approach to the application of
user fees for recreation facility use while questions of
equity introduce a mutually inconsistent consideration.
The age-old question of equity versus efficiency will be an
interesting one to watch as congestion theory is wedded to
policy application.

The effect of congestion on willingness to pay is an
important issue and one that continues to be controversial.

Given the present state of the art, the TCM appears to be
inferior to the more recently developed contingent valu-
ation method (CVM) for incorporating congestion. The
CVM can be used to examine directly the relationship
between willingness to pay and the degree of observed
congestion through on-site interviews [McConnell
197713

Problems in Empirical Estimation
Functional Form

In a lively exchange Bowes and Loomis (1980),
Christensen and Price (1982), Vaughan, et al. (1982) and
Bowes and Loomis (1982) discuss problems of correct
functional form that arise when zonal populations are
unequal. Bowes and Loomis offer the following criti-
cisms: a) ordinary least squares regression (OLS) may
resultin heteroskedasticity when using samples of varying
sizes from each zonal area; b) the lack of variation in entry
fees makes it impossible to estimate the true demand curve
so that the TCM essentially is a contrivance; c) estimated
trip costs may differ significantly from actual trip costs; d)
the estimated number of trips at a zero price may grossly
over- or underestimate the actual observed number; and e)
predicted negative visits from distant zones must be set at
zero, which is arbitrary and may not be appropriate.

Bowes and Loomis suggest that generalized least
squares be used instead of OLS to deal with criticism “a”
because this technique removes the problem of heteroske-
dasticity. They report that empirical estimates derived by
these regressions vary widely. The OLS method estimated
1,083 trips and benefits of $77,728 when negative trips
were set at zero (a commonly used practice). The GLS
method estimated 211 trips (the actual number) and
benefits of $24,073.

Vaughan, et al. (1982) criticize Bowes and Loomis
for their naive acceptance of the TCM in linear form. They
suggest that, instead of a-priori linear specification, the
Bowes and Loomis data should be subjected to tests for
linearity and heteroskedasticity. Using the recently devel-
oped Lahiri and Egy (1981) maximum likelihood test,
Vaughan et al., reject the linear homoskedastic and linear
heteroskedastic models in favor of a semilog model. Thus,
itis the form of the model that causes the problem, and this
isnot solved by adopting the GLS procedure.

Christensen and Price (1982) suggest that Bowes
and Loomis may be creating problems where they do not
exist with respect to what they call “negative visits”.
“More analytically, the regression line has overestimated
the actual positive visits from some nearer origins, and an
unbiased estimate of total visits must compensate this by




underestimating from some distant origins,” (p. 398).

More recently, Rosenthal and Anderson (1984)
found that different heteroskedasticity problemsare differ-
ent among sampling techniques. A weighted least-squares
approach is necessary, but the approach used must be
adjusted for the different heteroskedasticity problems that
arise when data are collected randomly at (1) the recreation
site, (2) from individuals surrounding the site, and (3) from
individuals holding licenses to participate in certain site
activities such as hunting or fishing.

The question whether a linear, double log or a semi-
log specification is more appropriate has been discussed
extensively in the literature. The use of a linear estimating
model is not likely to be appropriate in any case [Vaughan,
etal. (1982)]. Whether or not a double or semilog speci-
fication should be chosen may depend upon the problem
being addressed. At least one study [Sutherland (1982)]
finds the semilog to be superior in estimating ability, less
sensitive to the definition of origin zone (10 or 20 mile
concentric), more stable in measuring consumer surplus
and a much better predictor of the number of visits at zero
price. The prudent researcher will try both double and
semilog models, using the criteria of Sutherland, before
choosing the one most appropriate for the task at hand.

Substitute Sites

Another criticism that arises frequently is the effect
of substitute vacation sites on value estimation using the
TCM. Substitute sites obviously are important determi-
nants of visits, but substitute site variables and travel cost
to the site being examined usually are highly correlated. In
addition, many, probably most substitutes are not known
to the researcher. This probably is the main reason why the
log-log or log-linear form explains more variation than the
linear form in many studies [Vaughan, et al. (1982)].
However, substitutions of the non-linear form in estima-
tion does not really solve the conceptual problems even
though it may remove statistical bias and improve predic-
tion and estimation.

One method that has had some success is overcom-
ing the problem of controlling for substitute sites is the use
of dummy variables. Even so, problems remain.

In arelated empirical and theoretical area, the ques-
tion arises whether or not it is necessary to derive a system
of demand functions for the set of alternative recreation
sites in order to estimate the benefits associated with the es-
tablishment of a new site. Responding to the “state of the
art” paper by Cichetti and Smith (1976) that employs the
simultaneous equation approach, Hof and King (1982) and
Ward (1983a) argue that a simpler alternative can be
employed which is theoretically less complex, generally
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much less expensive and subject only to small estimation
error.

Hof and King state that, “In order to evaluate a single
site with this approach (possibly proposed or existent), use
datamust be collected on all substitute and complementary
sites. In contrast, if only the own demand function is
regressed, then prices of substitutes and complements can
still be included, based on travel distance, and use dataneed
only be collected for the one site” (p. 547). Hof and King
present a theoretical justification for their conclusion that

A(p. 552), “...when only one price change is involved and

when cross-price terms are symmetrical, the use of the
simple integral of the own recreation demand function is
theoretically tenable.” “If cross-price terms are not sym-
metrical, then neither the line integral nor the simple
integral yield [sic] theoretically tenable results, but the
error in the simple integral is likely to be small [Willig
(1976)]. Thus it would appear that the usefulness of the
multisite, travel cost model is not hurt terribly if only one
site’s demand curve is estimated and utilized at a time.”

Multiple Purpose Visits and Varying Lengths of Stay

A crucial assumption of the TCM is that each trip is
undertaken for a single purpose [Smith and Kopp (1980)].
This is obviously not true for many recreational experi-
ences. A beach, for example, provides swimming, sun-
bathing and fishing but many users also visit nearby tourist
attractions, relatives or friends. How much of the benefit
derived from the TCM should be assigned specifically to
the beach visit? Without direct information based on
contact interviews, this proportion must be determined
arbitrarily.

Articles by Ward (1984) and Kealy and Bishop
(1986) note that implicit assumptions underlying benefit
estimation can lead to significant overestimation of con-
sumer surplus. Specifically, Ward notes that recreationists
from relatively distant origins may substitute more time at
agiven site and take fewer trips than others. If these factors
are not accounted for in the estimation procedure the esti-
mated travel cost coefficient (Bc) will be an upwardly
biased estimate of the unobserved coefficient (Bp) which
explains visits as a function of user fees. To solve the
problem, Ward suggests that a three-equation recursive
system be estimated. In addition to the standard trip-
generation equation, estimates of endogenous money (on-
site money expenditures) and time (discretionary on-site
time) can be used to adjust the coefficient on the travel cost
variable. The result will be that Bp=Bc and another source
of bias will be removed.

The Kealy-Bishop paper extends the traditional
model to include the demand for on-site days and provides
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a useful addition to the literature. Recreationists times
number of days on site gives a better indication of the value
of the recreational experience. The number of days spent
at a given facility by recreationists is not always available
but Kealy and Bishop provide, at minimum, another ave-
nue through which possible biases in the TCM may be
recognized and improvements in benefit estimation made.
When the length of stay per trip is known, a new problem
arises. Specifically, how may single trips with several days
onsite bereconciled with several trips with one or two days
onsite? Wilman (1987) suggests that the trip/days per visit
decision be “repackaged” into an equivalent measure in
which the visitor takes one trip and stays the average
number of days observed in the visitor population. The
new “package” trip/stay choice is a constant number of
days per trip at each point on the demand curve.

For example, if the average days observed per trip is
three (as in the Wilman data), all one and two-day visits
must be transformed to their three-day equivalent. A
constant 3-days per trip demand curve then can be esti-
mated.

Wilman develops a straightforward theory of the re-
packaging process that assumes that visitors want to mini-
mize the cost of an optimal package of one trip, n days. For
details in addition to the Wilman paper, see Muelbauer
(1974).

For additional discussion of statistical, conceptual
and econometric problems, see Brown and Nawas (1973)
on aggregation bias; Wetstein and McNeely (1980) and
Allen, et al. (1980) on specification error; Ziemer, et al.
(1980) on the choice of functional form and, Smith and
Kopp (1980), Strong (1983) and Sutherland (1982) on
problems associated with zonal population size, non-
nested hypotheses and other limitations associated with
spatial considerations. Also important are Ward (1984),
Ward (1986), Green (1986), and Caulkins, et al. (1985) on
biases associated with misspecification of own-price and
omission of cross-price effects; Stynes, etal. (1986) onlog-
transformation bias and, especially, Bockstael and Strand
(1987) on common sources of regression error in benefit
measurement.

This brief survey provides some insight into the
theoretical and empirical problems associated with using
the travel cost method for estimating recreation benefits.
This discussion is not intended to suggest that the TCM is
an inappropriate method. Instead, the intention is to help
researchers achieve the best results possible in given meas-
urement situations. Once again, however, practicality
often must be the bottom-line guiding consideration. Even
so, these discussions should be useful in the often-neces-
sary qualification of empirical results.

Because of the problems associated with the TCM

and its inapplicability to limited travel activities and to
some non-recreational goods (e.g.pollution control),the
contingent valuation method has evolved as a major alter-
native for benefit estimation with respect to non-marketed
goods. A discussion of the method of contingent valuation
is presented below.

Contingent Valuation Method®

The contingent valuation method (CVM) estimates
the economic benefit of a non-market good through con-
struction of a hypothetical market. The hypothetical mar-
ket creates an auction in which the non-market good canbe
bought and sold. The market is framed so that features of
non-hypothetical markets and institutions are used as
mechanisms to reveal demand for the non-market com-
modity. By carefully constructing understandable de-
mand-revealing mechanisms, economic benefits are ascer-
tained through a survey or interview that elicits from each
respondent an implicit price for the good: i.e., a maximum
willingness to pay (WTP) for provision of the good or a
minimum willingness to accept compensation (WTA) for
removal of the good.’

To avoid misrepresentation of preferences, several
demand-revealing mechanisms have been developed. The
payment vehicle in each demand-revealing mechanism
usually is in the form of higher taxes, increased user fees,
or higher prices. The first mechanism is the open-ended
direct question, “How much would you pay ...?” without
cues from the interviewer. Some of the earlier CVM
studies such as Hammack and Brown (1974) used the
direct question mechanism. The direct question has been
criticized because respondents often are not sufficiently
familiar with the non-market commodity to provide an
accurate, definitive WTP. To avoid the above criticism,
payment cards with monetary anchors (i.e., taxes per year,
access fee) have been developed to provide more informa-
tion about the market.® Using these, the respondent is
asked to pick a definitive WTP from those listed on the
payment card.

The second mechanism is the iterative bidding proc-
ess [see, e.g.,Randall, et al.(1974)]. Two general bidding
games exist. In the first game, arespondent is asked to state
a definitive WTP. The interviewer then asks if the respon-
dent is willing to pay X percent or $X more than the
definitive bid. If the response is affirmative, the process
continues until the respondent will not go any higher. The
highest value stated then represents the true WTP of the

.individual for provision of the non-market good. In the

second game, the respondent accepts or rejects a stated
value. The respondent is asked “Would you pay $X?”
If the response is affirmative, the interviewer raises the
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hypothetical fee by some arbitrarily chosen increment
until the respondent will not go higher. If the initial re-
sponse is negative, the interviewer lowers the hypothetical
fee until agreement is reached.

The third mechanism is the “closed-ended” direct
question in which the respondent is asked whether ornothe
would accept or pay a single specified amount. This
dichotomous choice approach toa “take-itorleaveit” (yes/
no) response has been used with success by Bishop, et al.
(1983), Loomis (1987), Cameron and James (1987) and
Bowker and Stoll (1988). The advantage of the closed-
ended question is that it approximates the situation that
most consumers face in usual market transactions, i.e.,
take-it or leave-it at the posted price. In addition, the
closed-ended approach avoids asking the respondent to
provide a “true” value of the good, and the potential bias of
establishing the starting point in the bidding process.
Empirical examination of the closed-ended approach re-
quires use of a qualitative regression model such as Logit,
Probit, or Weighted maximum likelihood estimation. See
Cameron and James (1987) and Sellers, et al. (1986) for a
discussion of interpreting the estimated coefficients of the
qualitative model as regression coefficients. See Boyle
and Bishop (1988) for an empirical comparison of the first
three mechanisms.

The fourth mechanism was developed by Peter
Bohm of the University of Stockholm. Bohm (1979, 1984)
argues that preference discovery can be improved by util-
izing two demand-revealing methods simultaneously to
estimate a confidence interval of WTP. The “interval
method” structures incentives so that a random sample of,
say, 50 percent of the respondents would underreport indi-
vidual WTP, while the remaining respondents would over-
report WTP. Doubling the aggregate response from each
group provides lower and upper bounds on the true aggre-
gate WTP. If the interval lies above (below) the cost of
provision dictated by the Pareto criterion, the non-market
good would (would not) be provided. Bohm (1984) tested
the interval method in a non-hypothetical and non-labora-
tory experiment with satisfactory results.

Finally, the fifth mechanism is the recent field appli-
cation of the Smith auction process traditionally reserved
for the laboratory [Brookshire and Coursey (1987)]. The
Smith Auction process, developed by Vernon Smith
(1980, 1982), has had great success in revealing prefer-
ences for nonmarket goods in experimental laboratory
settings,and holds promise for use in CVM analysis. The
field auction involves collecting bids from respondents
and applying the criterion that, if the sum of the bids of all
respondents equals the cost of provision of the non-market
good, then the respondents will pay their bids or pay pro-
portionally scaled back amounts if the sum of the bids

exceeds costs. If the bids do not equal costs, the non-
market good will not be provided. Since it presents infor-
mation to the respondents about the bids of other respon-
dents, the Smith Auction is a more realistic mechanism of
traditional non-market good provision, and therefore pro-
vides a better estimate of value.

To explain the WTP of respondents, the interview
process determines income, socio-economic information,
subjective variables such as perceived quality of the rec-
reation facility, number of trips per period, length of visit,
years of experience with the facility, parking cost and
availability, and perceived availability and quality of sub-
stitutes. The independent variables then are regressed (e.g.
by ordinary least squares, Tobit, maximum likelihood
estimates) on willingness to pay. Information from the
regression estimates is used to determine total consumer
surplus given total use and characteristics of the user
population. Forecasts of expected consumer surplus val-
ues for future changes in the recreation facility (expansion,
quality changes) or for changes in user characteristics also
may be made.

Advantages of the Contingent Valuation Method®

A well-structured non-market valuation technique
allows respondents to solve their own trade off problems if
the trade off is defined so that the respondents will interpret
the problem identically. A major advantage of defining a
trade off problem using CVM is that the contingent valu-
ation experiments are comparatively flexible, inexpensive
to conduct, and can construct markets where none exist
[Brookshire and Crocker, (1981)]. The market structure
and institutions of the trade off can be manipulated easily
to conform to the needs of the researcher. Quantity and
quality dimensions such as temporal context, spatial di-
mensions, property rightentitlements, and stochastic refer-
ence points can be varied in a conscious experimental
design strategy. The substance of contingent question-
naires can be made to reflect specific policy requirements.
Since contingent markets do not rely on the actual delivery
of goods and services their use is not limited to cases in
which delivery is feasible and convenient.

Another advantage, perhaps the most important
from the view of economists, contingent valuation data can
be generated in a manner consistent with the theory of in-
dividual choice and welfare measurement [Bradford
(1970), Graham (1981), Smith (1987)]. Generally, indi-
vidual choice and welfare change can be measured either
from a planned expenditures perspective (ex ante) or from
arealized costs view (ex post) [See Buchanan (1969)]. In
aworld of complete Arrow-Debreu contingent claims con-
tracts, the distinction between the ex ante and ex post views
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would be immaterial. Complete contingent contracts
rarely if ever exist for non-market goods, however, imply-
ing that the distinction between ex ante and ex post views
isrelevant. Therefore, since individual consumption deci-
sions inherently are ex ante, planned expenditures and not
realized outcomes explain individual choices [Helms
(1985)]. Consequently, CVM has the advantage over
indirect valuation methods (e.g., TCM) in that only CVM
captures the increasingly accepted view that ex ante
planned expenditures are the correct measure of individual
choice and welfare change.

In addition, the contingent valuation method has
several advantages over such indirect valuation methods as
the travel cost method. First, the CVM can elicit both user
and nonuser values, thereby determining a complete ex
ante measure of value fora nonmarket good. User values
are simply the values individuals place on current use of a
resource. User values are captured by both the CVM and
TCM. Nonuser values are values individuals place on
future use or on the existence of the nonmarket good.
Nonuser values are not revealed by the indirect methods
since indirect methods capture only current consumption.
The CVM captures nonuser values since CVM can con-
struct markets for future use through institutional mecha-
nisms that reveal individual preference for time and space.

The most commonly discussed nonuser values are
option value, existence value, and bequest value.'° Option
value is the premium an individual would pay beyond
expected consumer surplus to ensure future provision of a
non-marketed good [Weisbrod (1964), Bishop (1982)].
Essentially, an option value is a risk premium to preserve
the right to future access. The literature on establishing the
size and sign of option value is substantial and will not be
reviewed here; the reader is referred to Smith (1983) and
Freeman (1985). Any existence value is simply the value
individuals place on knowing that some nonmarket good
exists in the environment [Krutilla (1967), Brookshire, et
al. (1986)]. Bequest value is the desire of current genera-
tions to ensure that future generations will have access to
non-marketed goods, thus it is an intergenerational option
value.!! Although nonuse values typically have not been
well motivated, they point out how the flexibility of CVM
can be an advantage in determining a complete ex ante
measure of value [see Madariaga and McConnell (1987)].

Second, although the market is hypothetical, CVM
isa directmethod of collecting value data. By comparison,
indirect methods are considerably inferior with respect to
the relationship between theory and the related empirical
analysis.'? Other advantages that the CVM enjoys over in-
direct methods include: (1) consideration of small changes
in quality at existing sites that might not affect travel costs
or the number of visits; (2) the value of the site being

examined more easily can be determined independently of
side trips to other destinations; (3) the effects of crowding
or other subjective conditions can be evaluated; (4) large
numbers of visitors may come from the immediate area (at
zero or invariant travel costs) so that the TCM is an inap-
propriate device [Also see Duffield (1984)].

Disadvantages and Problems!?

Despite rather widespread and growing use, the
CVM s not without drawbacks and detractors. “Since the
seminal article by Samuelson (1954), general agreement
among economists suggests that any direct effort to value
public goods will be plagued by the incentive structure
facing individual consumers encouraging them to misrep-
resent their true preferences.” [Brookshire, etal. (1981): p.
135]. Fromm (1968) and many other economists believe
that hypothetical questions asked in evaluating contingent
markets generate invalid value estimates. Consumers
believe that they would do just as well by bidding zero or
lower than the true value and letting someone else pay.'*
This is the classic argument as to why markets fail to
provide the optimal quantity of public or quasi-public
goods or, in the case examined here, of any non-marketed
good.

Certain more specific concerns about the value of in-
formation from contingent markets have arisen and must
be addressed. Included are concerns that inaccurate valu-
ations may result either from incentives in the survey in-
strument (framing biases) or from structural characteristics
(procedural biases) of the survey instrument. Framing
biases include strategic bias, information bias, and instru-
ment bias. See Tversky and Kahneman (1981) for a
general discussion on framing and individual choice.

Strategic Bias

Strategic bias may arise if respondents systemati-
cally over- or understate the true value of the non-market
good. For example, if users are asked how much they
would be willing to pay for using arecreational facility they
might overstate WTP if they thought the costs would be
borne by someone else. Their behavior would be to under-
state if they thought they actually might have to pay. Thus
individuals have two incentives to behave strategically.
They can either become free-riders and gain benefits and
avoid costs, or try to influence the outcome in ways
perceived to be individually beneficial.

Users of CVM traditionally believed that if respon-
dents think that their answers will influence policy deci-
sions, then strong incentives for strategic bias exist.
Consequently, hypothetical surveys may obtain incorrect
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responses [Freeman (1979)]. Hoehn and Randall (1987)
have questioned this view, however, arguing that incen-
tives for more careful value formation exist when respon-
dents perceive the experiment as meaningful to policy
makers. By examining a type of incentive-compatible
Smith auction process wherein the policy is implemented
with unanimity among respondents, Hoehn and Randall
argue that truth-telling is the optimal strategy for the
respondents. Hoehn and Randall note that if the respon-
dents see the exercise as meaningless, they may give little
serious thought to answering value questions accurately. If
s0, the usefulness of such data would be diminished. [Also
see Mitchell and Carson (1987)].

Information Bias

Information implicitly or explicitly passed on to re-
spondents may bias their willingness to pay response. If
respondents are not given enough information about the
quality of the site being examined and the available substi-
tutes, biased value estimates may result. For example,
beach users might offer low bids thinking that nearby sites
are good substitutes. In areal situation, however, the indi-
vidual might try alternatives in the face of actual fees but
find these unsatisfactory. He then might be willing to pay
a higher user fee than would be supposed in the hypotheti-
cal situation. The point is that information gained in real
market experiences conditions consumers behavior. In that
regard, designers of contingent market experiments should
be careful and thorough in developing the information to be
provided.

Hoehn and Randall (1987) note that by definition the
value chosen by an individual’s is dependent on the policy
design institutions and payment mechanism. No unique
value of amenity changes is formed independent of these
institutions. Therefore, differing policy implementations
and payment mechanisms cannot be interpreted as infor-
mation bias, but simply as conditional valuations under
differing contexts.

Instrument Bias

Characteristics of the survey instrument that may
lead to bias include the selected payment vehicle and the
starting point for initiating the bidding process. Studies
have shown that bids may differ when different means of
paymentare used [Randall, etal. (1974)]. For example, fee
payments and changes in taxes to pay for a non-marketed
good may not result in the same value estimates.

The value of the point at which the iterative bidding
process is begun may influence the final bid. The starting
bid may suggest an “appropriate” value range for the good.

Thus, responses may differ with the value of the starting
bid. Inaddition, if the starting point differs greatly from the
true preference or if incremental changes are too small, the
respondent may become bored and stop the process short.

Procedural Bias

Any survey approach is subject to sampling bias,
non-respondent bias and interviewer bias. Any of these
biases can affect adversely the results obtained from con-
tingent markets. Since their potential and qualities are well
known, they are not discussed in detail here. See Edwards
and Anderson (1987) and Nowell, et al. (1988) for enlight-
ening discussions of these “neglected” CVM biases.

How Serious Are Contingent Market Biases?

The biases that might accompany contingent market
valuation have the potential for limiting the usefulness of
the technique. This emphasizes the obvious need for re-
search designed to discover whether the biases are present.
A drawback to such research is that direct comparisons of
contingent market and market valuations for the same good
often are not available. If real markets existed for most
goods examined in contingent markets the latter would not
be needed in the first place.

The empirical evidence from existing CVM studies
on potential biases is encouraging but far from conclusive.
Evidence can be found to support or reject most types of

“bias. One of the first studies that attempted to deal with the

problem of strategic bias in non-market valuation was that
of Bohm (1972). He used a non hypothetical laboratory
experiment that elicited payment for a nonmarket good
(public TV), and found no evidence of strategic behavior.
However, in a related experiment where the conditions
were hypothetical he did find evidence of strategic behav-
ior. Babb and Scherr (1975) used an experimental setting
and three different mechanisms to reveal value and two
publicly provided commodities: a concert fund and a
library fund. They found little evidence of strategic behav-
ior. Brookshire, et al.(1976) and Blank, et al. (1977) tested
for strategic behavior with respect to valuation of changes
in environmental conditions. Specifically, they asked re-
spondents were asked to value changes in emissions from
coal-fired electric generating plants. Both studies con-
cluded that strategic bias was not evident. In
addition,Schulze, et al. (1981) reviewed six CVM studies
and found no evidence of rampant strategic behavior.

On the other hand, Rowe and Chestnut (1983) re-
viewed five CVM experiments and found positive or at
least ambiguous evidence of strategic behavior. Evidence
of strategic behavior also was found by Bennett (1987) in
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alaboratory experiment designed to test the directquestion
and the Smith auction process CVM payment mechanisms.
Bennett determined that respondents overestimated value
using the direct question and underestimated value using
the Smith auction process. Bennett concluded that perhaps
a combination of the two mechanisms offers the most
potential for revealing the value of nonmarket goods.

The evidence on information bias also is ambiguous.
Rowe, et al. (1980) attempted to test iterative bidding as a
source of bias. They discovered that information bias and,
in some instances, strategic bias can distort values derived
through the iterative bidding technique. Schulze, et al.
(1981) reported little evidence of information bias in six
studies. Studies designed to discover evidence of instru-
ment bias [Randall, et al. (1978) and Brookshire, et al.,
(1980)] failed to do so. Several studies have explored
whether starting point bias exists. Here the result is some-
what mixed. Thayer and Schulze (1977) and Randall, etal.
(1978) found no evidence of bias, while Blank, etal. (1977)
suggest that it is significant. Finally, Boyle, etal. (1985)
found encouraging evidence of no starting point bias where
the experiments were non-hypothetical auctions.'’

In summary, the evidence for the existence of dam-
aging biases with respect to valuation in contingent mar-
kets is mixed. The authors agree with what seems to be a
developing consensus in the literature. Specifically, CVM
needs additional study and analysis. Thisincludes notonly
tests for biases but also refinement of theory and empirical
techniques. However, CVM is an important tool for valu-
ing non-market goods. In many cases it is the superior tool
among the alternatives.

In light of the potential biases, Cummings et al.
(1986) suggest the following reference operating condi-
tions (ROC) to help facilitate formation of accurate values
of non-market goods:

1. Respondents must understand and be familiar

with the commodity to be valued.

2. Respondents must have had or be allowed to
obtain prior choice experience at valuing the
consumption levels of the commodity.

3. There must be little uncertainty to avoid distor-
tions from respondents using heuristic decision
devices.s

4. Willingness to pay bids should be elicited, not
willingness to accept.'”

Experimental Economics and CVM

Since the original experiments of Bohm (1972),
there has beenrenewed interest in the use of non-hypotheti-
cal laboratory experiments to isolate and control potential
biases associated with CVM [Coursey and Schulze (1986),

Coursey (1987), Shogren (1988)]. As pointed out by
Hoffman and Spitzer (1985), laboratory experiments
“provide the cleanest possible test of fundamental theories
ineconomics” since experiments can control for real world
noise, and match individual preferences with theory by
structural incentives. Due to the generation of substantial
and inexpensive data, laboratory experiments offer an al-
ternative to field experiments that are plagued by many
unrecognizable errors.

The attractiveness and validity of CVM can be in-
creased with expanded emphasis on laboratory experi-
ments that isolate and control potential biases prior to field
experimentation. Through experimenter control, potential
biases can be examined faithfully in a scientifically based
framework of rigor and repetition. CVM also can be im-
proved by verification through repeated application and
comparison, and extensive pre-testing of payment vehicles
and other instruments.

Researchers in experimental economics have devel-
oped and examined several institutional demand revealing
mechanisms to elicit individual preference for nonmarket
goods. For example, the oral and sealed bid auctions

_described in Smith (1982) and the first price and second

price auction described in Coursey and Schulze (1986)
have been examined extensively in laboratory settings.
However, their application to field experimentation still is
in its infancy [see Brookshire, et al. (1987), Dickie, et al.
(1987), and Brookshire and Coursey (1987)]. One interest-
ing area for future research is the trade off when a mecha-
nism facilitates value formation but increases participation
costs to the respondent.

Bohm (1984) has set forth two criteria for assessing
a mechanism to reveal preferences for non-market com-
modities: (1) the method must be simple, and (2) the
results derived must be easy to verify. The first criterion is
satisfied by the CVM since the technique is straight for-
ward [Bennett (1987)]. It is expected that the second cri-
terion will be satisfied by continuing experimental replica-
tion and verification of the CVM techniques. As replica-
tion and laboratory experiments increase, more and more
refinement and wider acceptance of the contingent valu-
ation method appear likely.

Choosing A Valuation Method®

In choosing between the travel cost and contingent
valuation methods, it must be recalled that both methods
require three basic underlying assumptions [d’Arge
(1985)]. First, the underlying axioms of welfare econom-
icsare valid or closely approximated. Second, the WTP bid
is not unique, but can be generalized over time, space, and
environmental characteristics. Third, the method is scien-
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tifically valid and entails no potentially damaging biases.
How well a method satisfies these assumptions should
dictate its acceptance or rejection by cost-benefit practitio-
ners and policymakers.

The first assumption is satisfied better by the CVM
than by the TCM for one primary reason. Both methods es-
timate consumer surplus; the TCM estimatesa Marshallian
measure while the CVM estimates Hicksian equivalent
and compensating measures. Economists recently have
preferred the Hicksian equivalent surplus measure since it
is a money equivalent of a utility change induced by
provision of the good. This is the closest thing to a
quantitative measure of changes in utility that is available
[McKenzie and Pearce (1982)]. Since this is the case,
CVM would seem to have the advantage. In defense of
TCM, the Marshallian surplus measure closely approxi-
mates the equivalent and compensation measures when the
income effect is small [Willig (1976)]. The Willig argu-
ment fails, however, if provision of a nonmarket good
induces large implicit price changes, and thereby induces
potentially large differences in welfare measures [Hane-
mann (1980)].

The second assumption is satisfied better by CVM
due to its greater flexibility. The CVM can structure the
hypothetical market so that time and space are the exact
dimensions of the problem at hand. The TCM, however,
is restricted to the temporal and spatial dimensions of the
current visit. Extrapolating beyond those current dimen-
sionsis difficult and often leads to oversimplification. The
CVM can estimate nonuser values that capture the willing-
ness of individual's to pay for guaranteed future access by
themselves or others.

Although both the TCM and CVM have bias prob-
lems, the third assumption arguably is better satisfied by
TCM. The biggest asset of the TCM is its use of actual
market data: the biggest weakness of the CVM is its
reliance on hypothetical data. “Hypothetical markets
generate hypothetical willingness to pay bids” is a com-
mon reaction among doubtful economists. However,
continued experimentation and verification in laboratory
settings will give greater credence to CVM.

Every recreational good is unique. The reader is left
to use his/her own judgment in deciding which assump-
tions are most important, and which method best estimates
the economic value of recreational goods.

Notes

The term “non-marketed goods” is used advisedly because
many of these are not really public goods of the type described by
Samuelson (1954). Public projects frequently result in recreation
use increases that do not stem from pure public goods. For

example when a dam transforms ariver into a lake, the exclusion
principle could be applied to most users and the free-rider
problem reduced or eliminated. Public beaches certainly could be
used profitably by the private sector. Society has chosen to place
beaches, reservoirs and the like in the public sector because a
short-run maximizing market system may use those resources in
a way that is inconsistent with their long-run optimal use from a
societal point of view [Weisbrod (1964), Burt and Brewer
(1971)].

2The model delineated here is ad-hoc and considerably abbre-
viated. For amore sophisticated treatment that contains one of the
first attempts at relating the TCM to utility maximization theory,
see McConnell (1975). Chapter six in the excellent book by
Freeman (1979) provides more detailed information and analy-
sis. Also see Mendelsohn (1987), Bockstael, et al. (1987b), and
Brookshire and Smith (1987).

3Sinden and Wyckhoff (1976) point out that this is not always
true. Thus, if a survey is necessary (as would have been the case
in order to incorporate day users and campers into our model) the
results could be meaningless.

“In a related issue concerning the components of time
McConnell (1975) has argued that the opportunity cost of time at
the site also is a part of the visit cost. If so, relevant information
should be included in the TCM estimates; see also the exchange
between Cesario and Knetsch (1976) and McConnell (1976).

SAlso of interest in the analysis of congestion for various
types of activity are articles by McConnell and Duff (1976),
Deyak and Smith (1978), and Stevens and Allen (1980).

®Originally called bidding games or survey methods, the
CVM derived its name during discussions between Tom Crocker,
Ralph d’Arge, David Brookshire, William Schulze and col-
leagues at the University of Wyoming during the late 1970s.
Admittedly an early skeptic, Crocker argued that designing
hypothetical markets for non-market goods attempts to approxi-
mate the Pareto optimal Arrow-Debreu world of complete contin-
gent claims contracts; hence the name contingent valuation.

7 Applications of the CVM range from estimating the value of
water quality [Smith and Desvousges (1986), d’Arge and
Shogren (1988)], Atmospheric Visibility [Rowe et al. (1981),
Crocker and Shogren (1987)], hunting [Hammack and Brown
(1974), Bishop, et al. (1983)], forest stock [Crocker (1985), Bojo
(1985), Kristrom (1988)], air pollution [Brookshire, et al. (1981),
Strand (1985)], beaches [McConnell (1977), Durden and Silber-
man (1983)], national recreational fishing [Russell and Vaughen
(1982)], to wilderness [Walsh, et al. (1984)].

8Rowe et al. (1980) used market information in their CVM
survey design. Aftersoliciting an initial bid, eachrespondent was
allowed to adjust his bid based on new market information (e.g.,
the mean bid of other respondents). Since Rowe et al., however,
the use of new market information for bid adjustment has not been
addressed. The rapid value formation results in lab experiments
of Shogren (1988) on the value of risk reductions indicate that the
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neglect is unjustified, and further field CVM experimentation on
“second-chance” bidding is warranted.

*This section draws on similar discussions found in Dwyer, et
al. (1977), Randall and Hoen (1982), Cummings, et al. (1986),
and Mitchell and Carson (1987).

1%These three nonuser values have been lumped together and
referred to as preservation value [Sutherland and Walsh (1985)],
guardian value [d’ Arge (1985)], access value [Crocker (1986)],
and intrinsic value [Fisher and Raucher (1984)]. The three types
of nonuser values, however are in no way the full spectrum of
values derived from nonmarket goods [see Ralston (1985)].
However, the wide array of values suggested by Ralston (e.g.
religious, scientific) are difficult to place in an economic context.
This leaves open an interesting area for future research.

Examples of empirical estimates of nonuse values include
Brookshire, et al. (1983), Walsh, et al. (1984), Bennett (1984),
Crocker and Shogren (1987), and Boyle and Bishop (1987).

12McConnell (1975) attempts to develop a theoretical base for
travel cost estimates, but was not entirely successful.

13This section draws on similar discussions in Brookshire, et
al. (1981), Brookshire and Crocker (1981) and Schulze, et al.
(1981), Cummings, et al. (1986), and Mitchell and Carson (1987).

4On a technical note, if a large number of WTP bids are
truncated at zero, Tobit estimation is required to explain bidding
[Crocker (1985)]. Tobit estimation derives a regression line
using all data, even observations at the limit (zero bid). Tobit co-
efficients provide information on changes in probability of being
above the limit and changes in the value of the dependent variable
if itis already above the limit [see McDonald and Moffit (1980)].

15As noted in Crocker and Shogren (1987), abundant evi-
dence, both in economics (e.g. Markowitz (1952)) and psychol-
ogy (e.g. Tversky and Kahneman (1981)) exists that the decision
problem of individuals is solved conditional on a reference point
rather than with respect to final wealth. Therefore, if the experi-
menter chooses the reference point and the respondent chooses
the value estimate, value estimates are comparable across indi-
viduals. If the respondent chooses both the reference point and
value estimation, however, the reference point is unobservable
and the value estimates are noncomparable. Consequently, a
finding of starting point bias fails to invalidate the reference point
view of decision-making.

1For a discussion of heuristics and decision making under
risk and uncertainty see Tversky and Kahneman (1981).

17Although theoretically equivalent, there is an often-noted
empirical divergence between the WTP and WTA measures of
value [see for example Knetsch and Sinden (1984)]. The dispar-
ity in WTP and WTA can be explained by (i) the different
entitlement implications, or (ii) by noting that WTP measures are
subjectively bound by the income of respondents while WTA
bids are not and lead to unbounded responses. Therefore, Cum-
mings, et al. (1986) advise against the use of WTA. For an
opposing view see Gregory and McDaniels (1987) who argue

that, even with its difficulties, WTA should not be ignored.

18See Cummings, et al. (1986) for a detailed description of
four empirical comparisons of the TCM and CVM approaches.
The four studies include Knetsch and Davis (1966), Bishop and
Herberlien (1979), Desvousges, et al. (1983) (or Smith, et al.
(1986)), and Sellers, et al. (1985). However, since there is no true
benchmark of value, these empirical comparisons often raise
more questions than they answer. As noted by Gregory and Furby
(1987) the empirical comparisons “suggest shared flaws rather
than parallel strengths” (p. 275).

1See Loomis, et al. (1986) for a discussion of spatial impli-
cations of the CVM and TCM approaches.
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