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Abstract: This paper reviews methods that can be used to estinmate the loss in
use val ue associated with saltwater beach recreation in the case of an

envi ronment al accident, such as an oil spill. Particular attention is focused
on met hods for verifying beach attendance data and on transferring benefit
estimates fromother |ocales. The paper first reviews nethods for estinmating
what reported attendance ni ght have been had the accident not occurred. The
next issue considered is howto verify reported attendance data and how to
correct it when systematic inaccuracies are found. The paper then turns to the
guestion of valuing a beach visit and reviews the rel evant enpirica

literature.



l. I NTRODUCTI ON

It is cormon that environnental accidents temporarily restrict ocean
recreation opportunities. The Ampbco Cadiz oil spill in 1978 danaged beaches in
Brittany (Brown et al, 1983). The nonetary val ue of |ost beach recreation was
part of the damages assessed agai nst Anoco. In 1990, the Anerican Trader oi
tanker spilled oil just off Huntington Beach, imedi ately south of Los Angel es,
cl osing sone of the nost visited beaches in the U S. for a period of weeks or
more.! Again, the value of |ost beach recreation was a major factor in
assessi ng damages agai nst those responsible for the spill. In the late 1990s
several beaches in Santa Barbara County, California were closed to swi mm ng and
ot her water contact sports for periods of several weeks. In this case the cause
was bacterial contam nation fromstormrunoff through creeks. In this case,
estimating the value of value | ost beach recreation would be an inportant step

in formul ating policy concerning the abatenent of waterborne bacterial |oads.

Al t hough nuch has been done to inprove nmethods for val uing recreation and
ot her nonmarket environnental goods, > there is little published on the
practi cal steps needed to generate an estinmate of |ost recreation value due to
a closure. The purpose of this paper is to detail sone of the issues that nust

be faced in generating danage esti mates.

The typical situation in the case of an accident that affects beach use
is that attendance drops, possibly to zero, during the affected period. After
t he beach reopens, the beach experience may be degraded for those who do
attend. Furthernore, not all beach visits are the sane. The second visit in a
week for an individual is probably not worth as much as the first visit.

Visits of different duration may be valued differently -- a two hour visit is
not equivalent to two one hour visits. Conceptually, the correct way to view

the value of lost beach visits is to first neasure the surplus loss to an
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i ndi vidual and then aggregate over the popul ati on of individuals. This can be

very difficult.

Practically speaking, the typical way of view ng danages is that al
visits have the sane value, and that total damage is the product of price
(average val ue) and quantity (number of visits lost). The relevant acadenic
literature has focused al nost exclusively on the price conponent of this
product, i.e., on valuation, and paid little attention to the quantity
conponent. As shown shortly, however, estimating quantity al so presents
practi cal and conceptual challenges. One nust attenpt to estinmate how many
visits woul d have been nmade if the closure had not occurred. Inevitably, this
requires the use of reported data on beach visitation for periods when the
beach was open. As enphasized later, in cases where no adm ssion fee or parking
fee is charged and access is largely unrestricted, the task of measuring the
nunber of visits is very difficult. In these situations the quality of reported
visitation data is naturally open to question, and assessing the accuracy of

visitation data becomes an inportant part of the analysis.

. BEACH ATTENDANCE

The first question to ask is how much woul d the beach in question have

been used but for the accident? This is not an easy question to answer

gquantitatively. There are three tine periods to be concerned about: the
peri od when the beach is officially closed, for clean-up purposes or for public
health reasons (closure period), the period when the beach is open but the
experience is degraded because there is still evidence of pollution (physically

degraded period), and the period when the beach is physically clean yet the
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menory of the accident is fresh enough that the quality of the experience may

be sonewhat degraded (perceptually degraded period).

Normal |y, researchers can only deal with | ost attendance during beach
closure or possibly in the period imrediately followi ng beach cl osure. Because
dai ly beach attendance fluctuates dramatically and for a large variety of
reasons -- an interesting sports broadcast on |l ocal TV can dramatically reduce
attendance -- it is hard enough to estimate what the attendance m ght have been
if the beach were not closed. Although it is desirable to estimate | ost
attendance during the physically and perceptually degraded periods, that is

of ten not possible.

To estinmate beach attendance but for the accident, one nust answer two
basi ¢ questions: what would reported attendance have been but for the
acci dent, and does actual attendance differ systematically fromreported
attendance? As will be discussed later, these are two very different
guestions, and the second question regardi ng data accuracy can be very
i nportant. For beaches with controlled access, such as through parking lots
and entrance booths, estimating actual attendance on any given day is
straightforward and generally accurate. However, many beaches do not have
limted access points but are bounded by a boardwal k or path adjacent to shops
and ot her urban anenities. Measuring the nunber of beach visits at such

beaches is difficult and is subject to nore error

Most wel | attended beaches mai ntain attendance records, often daily. 1In
California, this applies to beaches at State Parks as well as nmany mnuni ci pal
beaches. To estimate the damage from an accident, one nmust estimate (1) what
reported attendance woul d have been had the acci dent not occurred and (2) how
much reported attendance estimates differ fromactual attendance. W consider

t hese two i ssues bel ow.
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A. "But For" Reported Attendance

The first question, "Wat would reported beach attendance have been but
for the accident?" is best viewed as an econonetric question. Gven daily, or
per haps weekly or nonthly, data on attendance covering a substantial historic
period, a nodel of beach attendance can be estimated. This nodel can then be

used to simulate the counterfactual of the affected beach being open

Conceptual | y, beach attendance is conpl ex. Whether soneone goes to the
beach depends on what other recreation opportunities are avail able, including
sports events on and off television, weather, at the beach and el sewhere, the
opportunity cost of the visit, and other factors including how many recent
opportunities there have been to attend the beach. A though it is possible
that a structural nodel of beach attendance could be constructed, it is not
easy to represent the beach choice problem particularly when there are a
nunber of close substitutes. A reduced-formtinme-series approach is easiest to

i mpl enent and probably nost practical .

In constructing a nodel of beach attendance at southern Los Angel es area
beaches in the context of the Anerican Trader oil spill, Paul Ruud estimated a
vector autoregressive (VAR nodel of attendance: attendance is affected by
cont enpor aneous vari abl es, such as weather, day of the week, and season, but
al so | agged attendance at the beach and at other beaches. VAR nodel s are
conmonl y used in macroeconom ¢ forecasting. |Including |agged attendance
reflects the fact that errors from exam ning only contenporaneous vari abl es
will tend to be tenporally autocorrelated (Ruud, 1994; Dunford, 1999). A
ot her things being equal, if yesterday was a day that attracted a | arge nunber
of beach visitors, then it is likely that today will also attract many beach

visitors.
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One problemw th using a VAR nodel to sinulate the counterfactual is that
observations on | agged beach visits, absent the accident, are unavail abl e.
Thus it is inportant to try (a) to include as many appropriate contenporaneous
vari abl es as possible; and (b) to use | agged attendance at beaches outside of

the accident area rather than within the accident area. 3

This may not al ways
be feasible however. The less desirable alternative, of using forecast
attendance at the study site and lagging it for subsequent forecasting, can

cause errors to be conpounded. *

As was nentioned earlier, another issue concerns the duration of the
damage period. This is not much of an issue when the beach is conpletely
closed. But in other cases the beach may be closed only to sone activities;
e.g., swimring and surfing. Al so, after the beach opens the quality of a visit
may be degraded, or people may not be inmmediately aware that it has reopened.
Clearly, there is sone period of tine imrediately foll ow ng actual closure

where one can expect attendance to be reduced.

B. Correcting Reported Attendance

Reported beach attendance may not correspond to actual beach attendance,
and actual beach attendance clearly is what is needed to estinate danmages.
Thus the second step, and the one considered in this section, is to identify
and correct for any systematic discrepancy between reported and actual beach

visitation.

In this regard, we can separate beaches into two types: those wth
limted access and those without |imted access. Li mted access beaches have
restricted entry points where one can observe entry and exit. Open access

beaches on the other hand are freely accessible, so observing entry and exit is
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difficult at best. Each type of beach requires a different approach for

verifying and, if necessary, correcting reported attendance

1. Linmted Access Beaches. For limted access beaches, parking is often

nmonitored to generate attendance estimates. For State Beaches in the Los
Angel es area, authorities generally charge for parking and thus have fairly
accurate counts of the nunber of cars "using" a particular beach. Authorities
make assunptions regardi ng the average nunber of occupants per vehicle as well
as the average ratio of "walk-ins" to vehicles. To the extent that assunptions
about these rati os and averages are based on observation, this is a reasonably
accurate and cost-effective way to estimate attendance. Problens arise when
wal k-ins and autonobiles are not highly correlated. Further problens arise
from peopl e who wal k al ong a beach, since it is difficult to exclude entry near
the shoreline. In assessing the accuracy of reported attendance at limted
access beaches, it is inportant to verify that the car counts are accurate,

that the assuned occupancy rate is accurate and that the ratio of "walk-ins" to
autonobil es is accurate. Accuracy can be judged by random sanpling of

i ndi vidual s on the beach or of individuals arriving at the beach. ® |f the
under | yi ng assunptions are not accurate, the analyst can correct reported

attendance figures appropriately.

2. (Open Access Beaches. Attendance at open access beaches is nore difficult

for authorities to neasure and nore difficult for the analyst to verify. This
was illustrated in the controversy over the National Park Service's estimte of
participation in the "MIlion Man March" on the Mall in Washington on Cctober
16, 1995. The Park Service estimted attendance at 400,000, whereas the

organi zers estimated attendance at 2 million. Subsequent analysis of aerial
phot os by Boston University placed the figure between 700,000 and one nillion

(Daly and Harris, 1995). It is not easy to estimate the size of crowds.
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Thi s suggests that aerial photos are one reliable way to estinate the

nunber of people over a large area. ®

However, aerial photos are prohibitively
expensive as a way to generate regul ar estimtes of attendance. Newport Beach
California asks lifeguards to estimte attendance at different points in time
during a day and fromthese estinmates, beach attendance is conputed.
Huntington Gty Beach, California, another open access beach, al so uses

lifeguards to estimate attendance, though relying nore heavily on car counts in

parking lots (Chapman et al, 1998).

One coul d take aerial photos of the beach at different points in tine
during a day and count the nunber of people in the photos. A problem however,
is that aerial photos only give the stock of people at a point in time, not the
nunber of visits. One can, however, estimate the nunber of distinct visits by
conbi ning informati on on the stock of visitors at various points in tinme, e.g.
fromaerial photo counts, with informati on on the duration of visits. The basic
idea is sinple. If one knows the stock of people on the beach as a function of
time throughout the day, the total nunber of “person hours” at the beach can be
conputed by integrating this function over the day. Dividing person hours by

the average duration of a visit then gives the nunber of separate visits.

To illustrate the procedure, we discuss bel ow our estinmates of beach
visitation at Newport Beach and Huntington City Beach over several days in the
Spring of 1995. Because aerial photographs are expensive, we carried out the
analysis for only five days, three weekend days and tw weekdays, and present
results fromtwo days in what follows. The procedure is divided into two
parts: establishing the nunber of people on the beach at each tinme during a
day, and converting the estimated time profile of this stock of visitors to an
estimate of visits. The first task is acconplished with aerial photographs.
The second is acconplished by estimating average visit duration with data from

a survey of arrival and departure tines.
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a. Stock of People on the Beach. A nmjor conponent of conputing the

actual attendance is an estimate of the nunber of people physically on the
beach, bi kepath, pier, parking area, water and playgrounds at any point in tine
during a day: B(t).’ Qur approach was to take aerial photos at three tines
during the day, 11 a.m, 1:30 p.m and 4 p.m for the entire beach in question
We assumed zero attendance at 6 a.m (before sunrise) and did visual counts of
attendance at several other points in the early nmorning. Manual night counts

of attendance were al so conducted for times after 6:00 p.m

W& were unsure exactly when the peak beach attendance occurred during the
day. The counts fromthe 1:30 p.m photos were higher than the 11 a.m or 4
p. m photos, suggesting the peak occurred close to 1:30 p.m W assuned that
B(t) was constant at the 1:30 val ue between 12:30 and 2:30 p.m Linear
i nterpol ation was used for other times during the day to produce an estinmate of
B(t) for all t between 6 a.m and 6 p.m The | ast aerial photos were taken at
approximately 4 p.m The night counts allowed us to esti mate beach attendance

at 6pm

b. Duration of Beach Visits. Having established the time profile of the

stock of visitors, we need an estimate of the duration of beach visits in order
to compute the nunber of visits. To conmpute duration, it is necessary to
survey visitors. For instance, surveyors can randomy intercept individuals on
t he beach, ask their arrival tine, expected departure time, and expectations
about tenporarily |leaving the beach during their visit. Fromthis, it is
straightforward to conpute the duration of their beach visit. However, the
goal is to estimate the average visit duration over the popul ati on of beach
visitors and this sanpling procedure tends to over-sanple visitors who nmake

| onger visits. For any sanpling rate, a visitor who stays at the beach all day

is far nore likely to be surveyed than sonmeone who is only there 20 m nutes.
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Both types of visits count equally as “visits” for the purpose of estimating

| ost recreation val ue. 8

To correct for over-sanpling of long duration trips, each observation in
the sanple nust be weighted by the probability of being sanpled. ° For the itf
menber of the sanple, let a denote the arrival tine, x; the gross duration of
the visit (including time spent away fromthe beach), and r; the tine spent
away fromthe beach in restaurants and shops. The net duration of i’s visit,
m, is sinply x; - r;. Further, let S(t) be the sanpling rate (people per hour)
at tinet and recall that B(t) is the nunber of people on the beach at tinme t.
Define the sanpling proportion as the ratio of these two, s(t)=S(t)/B(t), the

fraction of people on the beach sanpled per hour at tinme t.

G ven that a respondent is on the beach, the probability, ?;, that
visitor i will be sanpled is proportional to the fraction of beach visitors are
sampl ed during the i’s visit:

a; +x
?i u ? s(t) dt ©° d (1)

a;

Egqn. 1 is sinple to interpret. '°

Suppose an individual is at the beach
for four hours and suppose al so that the sanpling rate is constant at 1% per
hour over that period, which would be true if the nunber of people on the beach
is constant and the nunber of people sanpled per hour is constant. If we
continually sanple 1% of the people on the beach every hour, then the integra
in Eqn. (1) is sinply the duration of the visit times the sanpling rate. In

this case (constant sanpling rate) the probability that i is sanpled is

proportional to the duration of i’s visit.!!
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This is a problemin sanmpling theory, where the sanple is not random The
goal is to determine the nmean duration of the entire popul ati on of beach
visits. Let f(x) be the unknown popul ation density of visit durations (x) and
g(x) the known sanpling distribution. W seek to estimate the nean visit
duration based on the popul ation density, which we denote by . UWilizing the
fact that sanpling is proportional to visit duration and the number of visitors
on the beach, as discussed in the context of Eqn. (1), this inplies (Cox, 1968)

t hat

9(x) = [d(x)/ D] f(x) (2)

where D is a constant of proportionality that makes g integrate to one and d(x)
is the weight associated with a visit of duration x, developed for the discrete
case in eqn. (1). Thus 1/ is equal to the expectation of 1/ (x) wth respect
to the sanpling distribution, g. Rearranging Eqn. (2), multiplying both sides

by x and integrating, we obtain

ofx /1 (X)] = e[ x] (3)

where E; and E are expectations with respect to the distributions g and f,

respectively. Unbiased estimates of and , " and A, can be obtained froma

sampl e of size N

N
1/

(UN)& (1 d). (4)

(UN&("d)m. (5)

To inplement this procedure we cal culated the sanpling rate on an hourly

basis for each beach. For exanple, for Newport Beach during the period 10 a. m -

Val ui ng Beach Recreation 10 February 5, 2000



-11 a.m, we divided the nunber of surveys executed during that hour by the
aver age nunber of people on the beach during the hour. This sanpling rate was
consi dered to be constant over the hour when calculating din Egn. 1 for
surveys conpl eted during that hour. The average durations of visits at the

beaches surveyed are reported in Table 1.

c. Estimating Visitation. G ven an estimate of the average duration of

a beach visit (m, and the tine profile of the stock of people on the beach at
any given time during the day, it is straightforward to conpute the nunber of
di stinct beach-visits. The integral under B(t) from6 a.m to 6 p.m gives the
nunber of person-hours spent on the beach during the day. The estimated nunber

of daytine beach visits is sinply

Vb = Wo/ m (6)

This is, of course, only an estimate of day visits. To be conplete, one should

spot check ni ght attendance.

Table 1 shows the results of this calculation for Newport Beach and
Huntington Gty Beach, two beaches south of Los Angeles, for two days in 1995.
Table 1 al so shows attendance figures reported by the governnment agencies that
operate those beaches, using the lifeguard count methods described earlier
Evidently, the lifeguard counts significantly overstate actual attendance. On
t he busi est day at Newport Beach, reported visitation exceeds the estinmate

based on aerial photos by a factor of alnost five. 2

11 VALUATI ON METHCDS

There are two general approaches to nonetizing the value of |ost beach

visits. One is to use what has become known as benefits transfer. This
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i nvol ves surveying the literature on enpirical analyses of the value of simlar
goods. Based on this literature, an inference is drawn about the value of a

| ost recreation day at the beach bei ng consi dered.

The second approach is to conduct a valuation study at the beach subject
to closure. This can be expensive but has the obvious advantage of applying
directly to the beach of interest. There are two basic enpirical methods for
val ui ng beach recreation, contingent valuation and travel cost. ¥ Contingent
val uation invol ves surveying beach visitors. These surveys include questions
such as “If, in order to nmaintain beach quality, it becane necessary to
institute a fee of $9 per day to visit this beach, would you continue to
visit?” By conparing responses to such questions with characteristics of the
respondent and varying the reservation fee proposed, estimates of willingness

to pay for a beach visit can be deduced, at |east in principal

A second enpirical approach to val uing beach recreation invol ves
determ ning how travel costs affect beach visits This is a widely used nethod,
dating back to the 1940s. |If one can observe the cost an individual bears when
maki ng a beach visit, one may infer that the visit nust have been worth at
| east as much as the cost. Thus, travel cost plays the role of a price, and
demand may be estimated. Wiile the basic premise is valid, the travel cost
method is not without problens. At |least three issues arise in inplenmenting the
travel cost nmethod for determ ning the value of |ost beach recreation. One
concerns the sampling frame. Should visitors to the beach be sanpled, the
conmon approach, or should the popul ati on of possible visitors be sanpled, a
much nore costly but |ess problematic approach (see Hausman et al, 1995).
Second, how shoul d one deal with the value of travel tinme? Certainly it is
related to an individual's wage, but does it equal the wage?'* What about
children and the unenpl oyed? A third issue concerns the treatnent of visit.

Considering visit duration explicitly is inportant because visits of different
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| ength probably are not are equally valuable, and those travelling a |ong

di stance to the beach are likely to stay |onger

These problens are particularly thorny in the case of multi-day and
mul ti-purpose trips, where it becomes difficult to associate specific
conponents of travel cost to specific recreation activities. For instance, if
someone travels fromthe U S. to Barcelona for three weeks, visiting beaches,
museuns and enj oyi ng Spani sh food, art and culture, it may be difficult to
nmeasure the value of a beach day in Barcel ona based on total trave
expendi tures. The travel cost nmethod is better suited to single purpose trips

of short duration

An inportant issue in any recreation valuation study is the treatnment of
substitutes. |If a perfect substitute beach exists, then the damage from bei ng
excluded fromthe closed beach cannot exceed the travel cost to the substitute
Even if the alternative beach is not a perfect substitute, it can still limt
surplus loss fromthe cl osed beach. However, estimating denand for severa

sites that are inperfect substitutes is difficult.

A further conplication is tenporal substitution. ®

Tenporary cl osure may
cause a beach visit to be deferred by several weeks, but not |ost permanently.
It is unlikely that deferred visits and permanently lost visits are equally
costly. Put differently, valuation studies usually consider only the permanent
addi tion or permanent subtraction of beach recreation opportunities. An

acci dent causes tenporary |oss of recreation opportunities, however, and
consuners may respond by substituting across tine, postponing visits until the
beach reopens. To what extent do consuners substitute across tinme? If the

del ayed beach visit is a perfect substitute, then there is no loss fromthe

temporary closure. It is likely that visits at different points in tinme are
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only inperfect substitutes, however, which brings us back to the difficult

estimation issues associated with spatial substitution

An additional concern is the | oss associated with degraded beach visits.
If the quality of a beach visit can be quantified, e.g., if pollution |levels
are observed, then it may be possible to estimate the surplus loss froma
degraded visit. Such quality-considerations have been introduced in sone

studies, as noted shortly, but not in the context of environnental accidents. °

A.  Summary of O her Studies.

An i nexpensi ve approach to estimating the value of a |ost beach visit is
to transfer an estimate of the value of a lost visit prepared for another
context to the beach of interest. Basically, one surveys the literature on
beach recreation and generates a best estimate of the value of a visit at the
beach in question. To assist in using benefits transfer, we provide a review

of benefits estimtes for sal twater beach recreation. ¥’

A word of caution is in order in conducting benefits transfer. One nust
be aware of the nature of the good being valued. Wth a beach visit, is this a
summer visit, a winter visit, a day trip or a nulti-day trip? 1Is the visit
primarily to use the beach or to use the water? Should the anal ysis include
boaters, surfers, whale watchers? dearly, these questions nust be addressed

when transferring benefit estimtes from el sewhere.

There appear to be thirteen rel evant studies of the value of saltwater
beach recreation. Al use either the contingent valuation (CV) or travel cost
approach. A nunber of other studies of water recreation or the value of water
quality inprovements at recreation areas were also identified. However, they
are |l ess useful for determning the value of a | ost saltwater beach recreation

day for residents. 8
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Table 2 sunmmari zes the values estimated for a beach day visit in the
studi es exam ned. The table shows the values taken directly fromthe studies
(colum 2) and values inflated to conmon (1990) doll ars using the consuner
price index. Wen reviewing the Table, keep in m nd that each of these studies

was done in a different context so they may not be directly conparabl e.

The majority of these studies used the CV nethod. Although quality is
al ways an issue in economc analysis, this is particularly inportant with CV
studi es, because the nature of the survey instrument can significantly shape
the results obtained. To provide guidance as to the validity of the CV method
and to outline proper protocols to use in CV studies, the U S National CQOceanic
and At mospheric Adm nistration ( NOAA) convened a "blue-ribbon" panel of experts
to conduct an independent review of these issues (the " NOAA Panel"). The
panel, convened in 1993, concluded that CV can provi de useful information, but
surveys should be constructed with considerable care. * These findings were
subsequently enbodi ed i n NOAA regul ati ons on the conduct on Natural Resource

Damage Assessnents. %

The guidelines are detailed, and include such genera
recommendati ons as using referenda rather than open-ended questions, using
personal rather than mail surveys and carefully pretesting the survey

instrument. Mbdst of the CV studies reviewed here predate these guidelines. The

state-of -the-art of CV has evol ved considerably over the |last two decades.

In order to shed light on the context in which these studies were
conducted, as well as the strengths and weaknesses of the methods used, we now

revi ew sone of these studies bel ow

B. Details of Selected Studies

1. Bell and Leeworthy. 1In 1986, Frederick W Bell and Vernon R Leeworthy

publ i shed a study on the value of Florida beaches . The authors were interested
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in the value of a day visit to the beach and the direct and indirect economc
effects from beach use for both the resident population and tourists from out-

of -stat e.

The data for their study came froma statew de survey conducted in March
1984 concerning beach use in the state during the previous twelve nonths.
Informati on was obtai ned on the nunber of times the respondent had visited the
beach, aggregate expenditures involved in visiting beaches, as well as
characteristics of the individual -- information necessary for travel cost

anal ysi s and contingent val uation

The travel cost nethod for valuing recreation resources is well known and
wi dely used. However, Bell and Leeworthy did not exam ne travel costs, but
rather focus on total direct expenditures associated with recreating. To draw
the distinction, they included expenditures on neals and | odgi ng, expenditures
that may in fact be part of the recreation experience rather than the cost of
making a trip. They also excluded the value of time associated with traveling
to the recreation site. Another difficulty with their approach is that the
visitation rates and beach expenditures used in estimation are not nodeled in a

way that takes specific attributes of the beach visited into account

To obtain a CV estimate of the value of a beach visit, the authors asked

the foll owi ng question

Because of beach erosion and other beach related problens, suppose it
becane necessary for beach users to agree to buy an annual pass which
allows you to visit all public beaches in Florida. The noney coll ected
woul d pay for preservation of the beach. Wat is the nmaxi mum you woul d
be willing to pay for the annual beach pass, in addition to any current

beach fees?
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This yields a CV estimate of the value of a | ost beach day. The authors,
apparently concerned that responses to this CV question were |ow, adopted a

mul tiplicative adjustnent factor of 3.003 drawn froma study of goose hunting
pernmts done by Bishop and Heberlein (1979). This adjustment factor was

i ntended to adjust for a supposed downward bias in responses to willingness-to-
pay questions relative to what woul d be expected in an actual market. \While
there is a good deal of evidence in the literature that willingness-to-pay is

| ess than willingness-to-accept compensation, there is no consensus on the
appropriate adjustnment. In fact, the difference is large in sone studies and

small or negligible in others. #

2. MConnell (Rhode Island) In 1974, Kenneth E. McConnell surveyed visitors

at Rhode |sland beaches in order to nmeasure willingness-to-pay for beach visits
and the effect of crowding. ?®> A series of questions was posed to the beach- goer
i nvol ving a hypothetical price and whether he or she "would conme to the
particul ar beach on the particular day for that price?" with the suggested
price sequentially incremented by $0.50. Thus a series of yes/no responses is
collected, resulting in a CV estimate of maxi mumw I |ingness-to-pay. O her

i nformati on was collected in the surveys, including famly incone and the
nunber of visits per season. Hourly tenperature and daily attendance at the

beach were al so recorded

McConnel | regressed these individual willingness to pay responses agai nst
fam |y income, congestion at the beach, tenperature at the beach, and per

season visits of the individual, obtaining the follow ng equation

In w=-4.7 + 0.00001 y - 0.0025 q + 0.076 t - 0.058 x (7)

(1.0) (2.5) (2.5) (9.3)
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where t-statistics are in parentheses and wis per-capita surplus or

willingness to pay ($/person), y is famly incone ($/year), q is congestion

(attendance/acre), t is tenperature (9F), and x is visits of the ith individua
to the beach.?® Note that while the coefficient on incone is not significant,

the coefficients of the other variables are significant at conventional |evels.

The R for the estinated equation is 0.29.

VWil e McConnell does not report enough information to cal cul ate the nmean
val ue of a beach-day, one can obtain estimates fromwhat is reported. Since
congestion is an externality, he first conputes the socially optinal |evel of
congestion (g) and finds it to be 400 per acre. For a fixed acreage of beach
| ower congestion provides higher utility to fewer people; higher congestion
provides lower utility but to nore people. Median famly income in Rhode Island
in 1974 was approxi mately $13,725. The mean val ue of x is not known, but it is
evident that increases in x reduce the willingness-to-pay. The nean val ue of q
is simlarly unknown but increases in q reduce willingness-to-pay. There are
two obvi ous assunptions regardi ng congestion: one is that it is optinmal (at
400); another is that it is zero, yielding the highest willingness-to-pay in
Egn. (7). For instance, assum ng congestion is optimal, Egn (7) can be used to
cal cul ate the value of a beach-day as a function of tenperature for an
i ndi vidual belonging to a famly with median income. Carrying out this
calculation yields the figures in Table 2. WIIlingness-to-pay woul d be higher
for zero congestion. The fact that we do not know the |evel of congestion (qQ)

suggests that these figures are subject to considerable uncertainty.

3. Binkley and Hanemann 1In 1978 d ark Binkley and M chael Hanemann publ i shed

an anal ysis of the value of beach recreation and water quality inprovenents for

24

beaches in the Boston area. This is anong the nore carefully designed and

execut ed studi es of beach recreation available. The authors collected data on
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beach recreators in the Boston area by adm ni stering approxi mately 500 in-
person interviews in Decenber, 1974. The survey instrument included a | arge
vari ety of questions on beach use. The authors were interested in estimating a
nodel of site demand that explicitly considered choice anong alternative
beaches. Thus they asked questions of the followi ng nature (the questions are

par aphr ased) :

1. How many tinmes during the past sunmer did anyone in your household visit

speci fic beaches in the Boston area?

2. How long did it take for you to get to each beach and how much did it

cost for you to travel there and back?

3. Wiy do you visit (site nane) nost often?
4. If this site becanme nmuch nore polluted, what would your response be?
5. How rmuch woul d the cost of this site have to be raised before you would

start visiting your second nost favorite site nore? (WPL)

6. Suppose your favorite beach were to becone very polluted. This could be
avoided if sufficient funds were collected. How nmuch would you pay to

prevent this deterioration in water quality? (WP2)

7. Suppose with appropriate funds, the water quality of your favorite site
could be dramatically inproved. Wat is the nmost you would be willing to

pay for this? (WP3).

Al t hough the authors collected travel cost information, including time, they
did not calculate travel cost or carry out a travel cost analysis of the value

of a beach- day.
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An interesting feature of this study is its enphasis on substitute sites.
The authors asked a series of questions with the obvious intent of |earning why
one site is chosen over another. For instance, question 3 seeks to determne
why the respondent chose the nost comonly visited beach. The nost frequent
response to this question is proximty (47.5% of respondents). The second nost
frequently cited reason (12.3% of responses) is that the respondent's friends
go there. A lack of crowding was the nost inportant factor for only 3.6% of
respondents. The inportance of proximty suggests that the effort involved in
traveling is a major determ nant in deciding which beach to visit.
Furthernmore, in response to question 4 above, 56.9% of the respondents said
they would switch to another site should their favorite site becone very
pol luted. This suggests the inportant role of other beaches as substitutes

when one's preferred site becones unavail able or unattractive.

In what was basically a CV study, the authors used several different
questions to elicit wllingness-to-pay. They first asked the wllingness-to-
pay to nove to the respondent’s second favorite site (WP1). This should
provide an estimate of the increnental value of the favorite beach. The
aut hors al so asked two other questions related to water pollution: how nuch the
respondent would be willing to pay to avoid increased pollution (WIP2), or to

i nprove water quality fromthe current state (WP3).

Bi nkl ey and Hanemann report nean and nedi an responses to all three of
these willingness-to-pay questions. Interestingly, nean responses to the three
willingness to pay questions are in a very narrow range ($1.98-%$2.08). Medi an
responses are lower but fairly simlar ($1.08-%$1.24). The authors also
attenpted, unsuccessfully, to estimate an anbitious nultiple site demand nodel

taking into account characteristics of multiple sites.
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4. Moncur One of the few true travel cost anal yses of beach recreation was
done by Janmes Moncur (1975) for beaches on CGahu, Hawaii. He focused on
recreation on the island by |ocal residents. According to him all residents

were within 40 mles of all of the beaches.

H s approach was to conduct a mail survey (in 1972) of a sanple of the
CGahu popul ati on. Al though his sanmple size was | arge (several thousand), his
response rate was nodest (31%. Using ZIP code to identify each respondent’s
| ocation he calcul ated the travel distance and travel cost to each beach for
each respondent. Unfortunately, he does not provide nuch information on

exactly how travel costs were conputed.

Moncur estimated a nodel that specified the per person visitation rate as
a function of the travel cost to each of eleven beach areas. He then
cal cul ated a popul ati on demand function for each beach and neasured the surplus
associated wi th each beach, holding the price of other beaches constant.
Moncur was then able to cal culate the surplus per person-beach-day for nine of
t he beaches exam ned. Those figures are on the order of $1 per beach day (1972
dollars) and are given in Table Il. Significantly, this is one of the few
studies that | ooked at the cost of visiting substitute beaches when cal cul ati ng

the val ue of a specific beach

5. NOAA Public Area Recreation Visitors Survey ( PARVS) Since 1987, the

Nat i onal Cceani c and At nospheric Administration ( NOAA) has been conducti ng
surveys of coastal recreation sites in the U S. According to Leeworthy,
Schruefer and Wley (1991), over 15,000 interviews have been conducted at
various recreation sites. These surveys involved intercepting visitors at
particul ar beaches, adm nistering a questionnaire in-person and giving the

respondents a witten survey to conplete later and mail back. Data col |l ected
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i ncl ude responses to CV questions on the value of beach recreation and

information that would permit an analysis of travel expenditures.

The CV portion of the survey included the follow ng question

Suppose the agency that manages this site started charging a daily
adm ssion fee of [random nunber] dollars per person. The noney from
the adm ssion fee will be used to maintain the site in its present
condition, but there would be no inprovenents. Wuld you continue to

use this site??

Responses indicate that the nedi an value visitors assign to using these beaches
is typically under $6. Sinilar values were reported for approximtely two
dozen ot her beaches around the country. Wth the exception of one beach in
Oregon, for which the nmedi an value of a beach day was $13, all beaches

generated nmedi an val ues | ess than $7 per day.

Leeworthy and Wley al so used the NOAA surveys to relate the nunber of
trips to a particular beach to a variety of factors, including travel cost. 2°
The beaches considered are three Southern California beaches, one New Jersey
beach and two Fl orida beaches. These anal yses suffer from several shortconi ngs,

however .

One flaw is evident in the treatnent of travel cost, which is set at
$0.13 per mle traveled, for all visitors. The authors effectively aggregated
together trips of very different types. Athree week trip to Florida from
Engl and was treated as the sanme commpdity as an afternoon's excursion to a
Fl ori da beach by a local resident. Furthernore, and perhaps nore inportant, the
trips per year variable, which is used as a regressor, will likely be biased
upwards due to the nature of the question pertaining to visitation rates.

Respondents who have traveled a |l ong distance to the beach, e.g., from Engl and
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to Florida, may only rmake one trip every several years, or even one in a
lifetime. Failing to recognize this introduces an inportant source of error

into the data used for estimation. ?’

It should al so be pointed out that the NOAA anal yses cannot be used to
determ ne the value of a specific beach because costs of using substitute sites
are not included in the estimting equations. To see the inportance of this,
consi der the estimated demand function for beach visits at O earwater Beach in
Florida. This equation indicates that if an adm ssion price of $400 per person
were inposed there, with no fees at other beaches, people would continue to
visit, though cutting back to a nmean rate of one visit per year froma nean of
6.8. This is sinply inplausible. Rational consunmers would find substitute

sites for beach recreation under these circunstances.

The NOAA data sets represent a large, potentially useful set of data for
future enpirical work on the value of recreation. To date, however, the

analysis carried out with these data has suffered frominportant shortconi ngs.

6. Bockstael, McConnell and Strand Nancy Bockstael, Kenneth MConnell and Ivar

Strand undertook a maj or analysis of the benefits of water quality inprovenents
in the Chesapeake Bay ( Bockstael et al, 1988). Although the authors exam ned a
variety of types of recreation, of interest to us is their analysis of beach

use on the Maryl and western shore of the Bay.

Research Triangle Institute, working with the authors, surveyed a |arge
nunber of visitors to twelve beaches during the sumer of 1984. They then
undertook two travel cost anal yses of beach use. The authors used two nodel s
to estimate beach demand: a varying paraneters nodel and a discrete choice
nested multinomal logit nodel. As the authors state, neither was perfect for

the application. The varying paraneters nodel assuned each visitor used each
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of the twel ve beaches during the season. The di screte choice nodel has a nunber
of well-known problens, including the difficulty in representing demand for

multiple trips to the sane site

For the varying paraneters approach, the authors specified a nodel in
whi ch the nunber of trips to a specific beach for a specific househol d depends
on a) out-of-pocket travel expenses (mleage and admi ssion fees), b) trip tineg,
c) trip expenses and tine for a single substitute beach, and d) ownership of a
boat, RV or pool. Thus, the authors explicitly take into account substitute
recreation opportunities. It appears that the specification used yields

estimates of a household demand function rather than a single user's denand.

The demand function the authors specified is |linear, and consuner's
surplus per trip can be calculated for the nean nunber of trips fromthe

results they report.?®

Perform ng this cal culation yields a household consuner
surplus of $4.70 to $38.50 (1984 dollars) for the six beaches with significant
own price coefficients. The authors do not report average househol d size.
Assuni ng an average househol d size of 3.78, 2° the per person value of a beach
visit ranges from$1l.24 to $10.19, and values for five of the six beaches are
bet ween $1.24 and $3.04. The average val ue over the six beaches is $3.23.
Note that results for one beach are much higher than for the other five. This
beach al so had the highest cost of substituting to another beach, with trave

time of over one hour. This isolation, i.e., lack of cheap substitutes, could

expl ain the high estimated val ue.

7. McConnell (New Bedford) Kenneth E. McConnell participated in a tel ephone

survey of beach use in New Bedford, Massachusetts (MConnell, 1992). The issue
of interest was damages from PCB contam nation of the area's beaches, so the
sites studied may be | ess desirable than a typical beach. The survey was

conducted in March 1986 of 545 New Bedford area househol ds. Respondents were
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asked about their residence |ocation and the annual nunber of visits they take
to each of two beaches in the area. They were al so asked how frequently they
would visit if the PCBs were cl eaned up. Thus, the contingent val uation
guestion pertains to how many visits they would make if the pollution were
elimnated. The author estinmated a travel cost nodel for each beach, and

i ncluded the travel cost to substitute beaches as a factor affecting use.
Fromthis, consumer surplus per beach visit per person can be cal cul ated, both
with PCBs and without. The resulting values for a beach day are very | ow,
usi ng the medi an nunber of visits (instead of the nean), vyields val ues per

beach day without PCBs of $0.58 to $0.94 (1986 dollars).

C. Sunmary of Studies

VWhat can be learned fromthis review? Qur first conclusion is that none
of the studies is perfect. Mst of the CV studies were relatively primtive by
today's standards; few reflect the recormendati ons of the NOAA panel. The CV
guestions were often open-ended and were rarely posed as realistic decisions
trading off some expenditure with the provision of a good. O the CV studies,
three seenmed to be the best, though not without problens: Binkley and Hanenann,

McConnel | (Rhode Island), and the NOAA studies

The travel cost studies also vary in quality. Typically, travel costs
are inprecisely or incorrectly conmputed, demand equations are inproperly
specified or substitutes are omtted. The NOAA travel cost studies had so many
probl ens that we excluded them from our tabul ation of beach val ue esti mates.
The Bell and Leeworthy study also had sufficiently serious flaws that we woul d
advi se excluding their results fromthe set of defensible values of a beach
day. O the travel cost studies, two appeared to be the best, though again not

wi t hout probl enms: Mncur and Bockstael et al
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Turning to Table 2, the CV studies are remarkably consistent in the val ues they
report for a beach day. Despite variability in the type of CV question posed,
all studies yield values of a beach-day fromunder a dollar to al nost six
dollars, with the preponderance of val ues between one and four dollars per day.
The two studies that provide for seasonal or tenperature variation indicate

that values do vary substantially by season

The travel cost/travel expenditure studies have a wi der range of val ues
than the CV studies, in part because of the range of choice researchers have in
anal yzing the data, e.g., in functional formfor demand and in conputing trave
cost. O the two travel cost studies that seenmed nost carefully done, one
(Moncur) generates val ues consistent wth the CV studies, $1-$4 per day. The
ot her (Bockstael et al) finds that values for five of the six beaches
consi dered have val ues of $1-%$4 per day as well, consistent with the CV
nunbers. One of their beaches yielded a value of $12.47, but this probably
results fromits isolation and | ack of inexpensive substitutes. Al of the
ot her travel cost studies, excluding the problematic ones nentioned above,

obt ai ned val ues of $1-$3 per day.

Overall, the bulk of the existing literature places the value of a
sal twat er beach day, independent of season, in the range of $1-$4. Some studies
pl ace the val ue as high as $12, but these appear to suffer from significant

flaws. Al so, these values apply to day-use, not overnight tourist use.

V  CONCLUSI ONS

Thi s paper reviewed sone of the problens and nmet hods associated with
estimating the danage from | ost beach recreation due to an environnenta

accident. W focused on estimating | ost attendance and on transferring the
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val ue of a |ost beach day fromother studies. Cearly, the option of
conducting one's own study of the value of beach recreation for the beach

affected by the environnental accident should al so be considered

One of the nore inportant conclusions reached is that |ifeguard counts of
beach visits may well be inaccurate, with over-reporting by as nuch as a factor
of alnost five on a busy day. Aerial photos, conbined with on the ground
surveys of trip duration, can be used to provide defensible estinmates of

visitation.

The literature on val uing saltwater beach recreation places the val ue of
a beach day in the $1-$4 range (1990 dollars). There is considerable roomfor
i nprovenent in our understandi ng of these val ues, however. Mst of the CV
studi es of beach recreation are now fairly old, and generally did not use
nmet hods that are up to the present state-of-the-art. Some of the travel cost
studi es have shown the inportance of including visit-specific or site-specific
attributes, such as crowdi ng, tenperature, and season. Mst travel cost and CV
studi es have ignored such considerations, however, in their design. The trave
cost literature on beach recreation is often very casual about how travel cost
is actually conputed, sonetinmes to the point of ignoring time costs. Both
travel cost and CV studies often fail to incorporate opportunities to visit

substitute sites in the study design

Finally, none of the studies conmpleted to date sheds light on the
potential for substituting visits over tinme; i.e., on the |loss the
recreationi st experiences when a trip is delayed, but not elimnated entirely.
This is, arguably, a very inportant gap in our know edge with regard to

assessing the damages fromtenporary beach cl osures.
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Table 1: Reported Attendance vs. Attendance Estimated from Aerial Phot ographs
Beach Dat e Mean Maxi mum | Reported |Estimated |Estimated
visit nunber visits visits / reported
duration of visits
visitors
Hunt i ngt on 17 Feb 95 1.91 700 6, 242 2,676 0. 43
Gty (Fri.)
Hunt i ngt on 18 Feb 95 2.73 3938 22,132 9,631 0. 44
Gty (Sat.)
Newpor t 17 Feb 95 1.75 1091 14, 000 4,225 0. 30
(Fri.)
Newpor t 18 Feb 95 2.59 5911 75, 000 15, 529 0.21
(Sat.)
Not es:

1. Maxinmumquantity of people on the beach at any one tine is assunmed to be

t he nunber of people counted on the 1:30 p.m aerial photo. Mean visit duration

is in hours.
2. Estimated attendance is computed using aerial photographs and surveys of
visit duration, as described in the text.

3. Sample size for conmputing duration: Huntington Gty, 74 (Feb 17) and 131

(Feb 18); Newport Beach, 107 (Feb 17) and 117 (Feb 18).
4. The weekend of Feb. 18 was a holiday (President's Day) and the weat her was

warm and sunny.
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Table 2: Summary of ldentified Saltwater Beach Val uation Studies

Description Original Val ue Val ue in
[Including state and date of data] ($ per beach-day) 1990 $
CONTI NGENT VALUATI ON ESTI MVATES:
Bell and Leeworthy (1986) CV Approach [3/1984, Florida]
Mean $1. 31 $1. 63
Medi an $0. 33 $0. 41
Mar gi nal $0. 77 $0. 96
Bi nkl ey and Hanemann (1978) [12/1974, Mass.]
WIP1 (Mean, Median) $1.98, $1.08 $4.88, $2.66
WIP2 (Mean, Median) $2.08, $1.24 $5. 13, $3.06
WIP3 (Mean, Median) $2.03, $1.24 $5.01, $3.06
McConnel | (1977) [8/1974, Rhode Isl and]
at 600 F $0. 37 $0. 95
at 700 F $0. 78 $2. 00
at 800 F $1.68 $4. 30

NOAA (Leeworthy et al, 1989-94) --nedi an [ 1988-90, Northeast, Florida,

Paci fi c Coast]

Cabrill o-Long Beach/ Santa Monica  $1.12-1.89 $1.16-1.95
O her Southern California beaches $1.00-5.22 $1. 03-5. 39
Fl ori da $1.85-2. 38 $1.91-2. 46
Al US. $2.09-4. 31 $2.16-4. 45

TRAVEL COST ESTI MATES:

Bell and Leeworthy (1986) Travel Expenditures [9/1983, Fla.]

Aver age $10. 23 $13. 00
Mar gi nal $1. 08 $1. 37
Moncur (1975) [8/1972, Hawaii] $0. 35- $1. 37 $1.07-%4. 18
Bockstael , McConnell and Strand (1988) [1984, Mass.]
Range, six beaches $1. 24-10. 19 $1.53-12.55
Mean, six beaches $3.23 $3.98
McConnel | (1992) [11/1984, Massachusetts] $0.58-0.94 $0.70-1. 14

Note: Certain studies identified were excluded fromour review and fromthis
table due to limtations with the data or nethodol ogy used. These are:

Dor nbusch & Co. (1982), U S. Arny Corps of Engineers (1981, 1993), Curtis and
Shows (1982), and Sil berman and Kl ock (1985).
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ENDNOTES

"Departrent of Econonmics, University of California, Santa Barbara 93106. The
aut hors were experts for one of several defendants in the Anerican Trader oil
spill litigation. However, as far as we are aware, all litigation in this case
is conplete and the case has been settled. Qur own invol verent ended in 1996.
Nevert hel ess, we should point out that the opinions expressed here are our own.
Conments fromthree anonynous referees and the issue editor, John Braden, are
acknow edged and appr eci at ed.

! See Chapnman et al (1998) and Dunford (1999).

2 See, for instance, Braden and Kol stad (1991), Freeman (1993) or Kol stad
(2000) .

3 Using beaches outside of the accident area is not totally satisfactory since
their attendance may be increased by beach closure at the study site.

4 Dunford (1999) discusses this issue in the context of the Ruud' s nodel.

> For instance, one can sanple the popul ation on the beach, asking such
guestions as "How did you arrive at the beach today?" w th choices, car, walk,
bi cycle, city bus, other bus, other. For those who report arriving by car, one
can ask whether they parked in an "official" parking |lot or el sewhere, and how
many persons were in the vehicle.

6 Chaprman et al (1998) report an alternate method which they applied to severa
beaches in Southern California, including Newport Beach and Huntington Gty
Beach. They stationed nonitors at a nunber of |ocations along the beach
counting the nunber of people arriving. This would seemto be nore accurate
than lifeguard estimates though it is not clear how one deals with sonmeone who
doesn't stay on the beach during their entire trip but rather goes to the
beach, takes a break to obtain lunch, returns, takes another break for a drink,
et c.

"1t may be unclear exactly what is included in reported attendance and what
specific uses were precluded by the accident. 1In particular, which facilities
(pier, water, sand, bikepath, parking area, playgrounds) were unavail abl e due
to the accident and which are included in reported attendance? Conservative
assunptions are one way of dealing with such anbiguity.

8 One coul d distinguish between a twenty mnute visit and a five hour visit in
terms of value but that is not usually possible.

® This adjustnent is discussed in Cox (1968).

0 Note that the probability that i is sanpled depends on the anount of time i
actual ly spends on the beach and on the sanpling rate during i’s visit to the
beach area. If i spent four hours in the beach area, with two hours in shops
and restaurants, the probability of being sanpled woul d depend only on tinme
actually spent on the beach

1 91f the visitor spends one hour of a four hour visit off the beach at a
restaurant, then this probability must be adjusted by the fraction of tine the
visitor is on the beach: (4-1)/4 = 0.75. Basically, the longer the visitor is
in the beach area, the greater the likelihood of being sanpled; the nore tine
spent in a restaurant, the snmaller the likelihood of being sanpled.

12 perial photos were taken on three other days, though surveying was not done

on those days. Using duration data reported in Table I, the discrepancy
bet ween actual and reported attendance shown in Figure 1 is evident in the
three additional aerial photo days as well. The survey instrument used to

generate the duration data may be found in Appendi x A

13 More detail ed discussion of enpirical nmethods for val uing environment al
goods may be found in Braden and Kol stad (1991), Freeman (1993) or Kol stad
(2000) .
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4 The dollar value individuals assign to tinme spent traveling in vehicles has
been studied intensively. Econom c evaluation of new rapid transit systens has
noti vated nuch of this work, as reduction in travel tine is the nain benefit of
such systens. This extensive literature has been revi ewed by ot hers and broad
general i zations on the value of time spent traveling have energed. Heilbrun
(1993) concl udes that "individuals value travel tinme at not nore than half
their wage rate.” Sullivan (1991) generalizes fromenpirical studies of urban
transit that "commuters value time spent in the transit vehicle at about one
third to one half the wage."

15 Smith and Pal nqui st (1994) is one of the few papers we know of that deals
with temporal substitution.

18 For exanple, McConnell (1977) |ooks at the effect of crowding and
temperature on the value of a Rhode |sland beach visit. Bi nkl ey and Hanenmann
(1978) look at the effect of water quality inprovenents on the val ue of beach
recreation in Boston

7 The survey presented here is current, to the best of our know edge, through
m d- 1996.

8w are excluding a study done by Mead and Sorenson (1970). Their approach
to measuring the value of a beach-day of recreation is considerably nore
problematic than all of the CV studies reviewed here.

19See "Natural Resource Damage Assessnments Under the G| Pollution Act of
1990, " Federal Register, 58 (10): 4601-14 (January 15, 1993).

20 see 61 Fed Reg 440 (January 5, 1996) codified at 15 CFR  See al so Jones
(2000) .

section 990.

2lFor exanpl e, see Shogren, et al (1994).

22 McConnel | (1977) .

BIt is unclear if visits to the beach are visits to all beaches or visits to

t he beach where the interview took place

24 Binkl ey and Hanemann (1978).

BQuestion 7, part E, PARVS survey form dated June 1990.

%L eeworthy and Wley (1991, 1993, 1994).

2'To see the problem suppose there are 10 such persons and each nornal |y nmakes
a visit every 10 years. |If they were interviewed over a 10 year period, each
of the 10 would report a visitation rate of 0.1 per year. It appears that the
NQAA study woul d record one visit per year for one person in this instance.
This is not equivalent to measuring the visitation rate correctly, and it wll
not yield accurate data on the relationship between travel cost and visitation
rat es.

2The househol d's consuner surplus per trip is given by their equation (4.11)
di vi ded by the nunber of trips. The expected househol d consuner surplus per
trip is approximately equal to the average nunber of trips divided by tw ce the
absol ute value of the coefficient on price (access cost) in the demand
equat i on.

2The NOAA survey for Pt. Lookout Beach in Maryland shows an average group size
of 3.78 (Leeworthy et al,1989). Pt. Lookout is one of the beaches in the
Bockst ael et al study.
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