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Title Exploring the Gap Between Measured and Perceived Qudity

Abstract

Even when information is made available through public campaigns, people may ill
retain inaccurate perceptions of environmenta quaity. Welook at coastal water qudity
in Southern Cdifornia via ateephone survey. Fewer than haf of respondents are able to
correctly rank two randomly chosen beaches in terms of water quaity. A logit andyss
of the rankings reved s that there are systematic factors underlying the accuracy of
peopl€e s perceptions. 1t isaso shown that failure to fully account for omitted variablesin
reveded preference va uation models may lead to fase findings of Satidtica

rel ationships between measured environmenta quality and consumer choice.
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Exploring the Gap Between Measured and Percelved Qudity

I. INTRODUCTION

Reved ed preference methods for the vauation of quality assume that consumers have
good, if not perfect, information about the qudity of goods available to them. The
assumption of the informed consumer is not limited to one or even aclass of vauation
modds. While modes could, in theory, be estimated on indices that reflect purely
perceived quality attributes of goods, most analyses defer to technicaly measurable
qudlity attributes. Hedonic methods assume that the prices of goods reflect the
consumers willingness to pay for measurable atributes of goods. Random utility
methods assume that consumers choose among goods based on an accurate knowledge of
measurable quality. Countless other qudity vauation methods, both parametric and non
parametric, attempt to estimate demand for goods, prices of goods, or other aspects of
economic behavior in terms of measurable attributes that somehow serve as technically
objective metrics by which the economist can mode the ways in which quality affects

good choice.

Increasingly, it is becoming evident that consumers often do not have perfect information
about many types of qudity — especidly qudities that relate to risk and the environment.
Adamowicz et d. [1] found that perceived measures of wilderness area attributesin
Alberta, Canada were only weskly corrdlated with actua measures. Viscus [12]

examines amilar discrepancies in an experimental study of measured and percelved air



quality. Further Viscus® points out that “[d]ifferencesin risk information and processing
of it often lead the public to have quite different risk perceptions than government
experts.” Dozens of other unpublished studies of environmentd qudity dso reved a
amilar pattern — the gap between technically accurate and perceived environmental

quality can be enormous.

Part of the problem is thought to be the fact that incomplete access to information or
inaccurate but accessible information can lead to discrepancies between technicdly
objective measures of quality and percelved levels of qudity in goods. In an early study,
Swartz and Strand [11] modeled demand for seafood as a function of perceptions of
quality which, in turn, was thought to be directly related to newspaper reporting on the
health impacts of Kepone (a possbly carcinogenic toxin that was shown to have polluted
nearly the entire length of the James River in southeastern Virginia). Swartz and Strand
hypothesized that people derived their information on seafood contamination principaly
from two sources: the government or the media (or the government through media).
Perceptions in the Swartz and Strand modd were smply reflections of information
provided by one of these two sources. The accuracy of the information source, in this

case, was the ultimate determinate of the accuracy of the consumers perceptions.

The link between information and the accuracy of perceptions about quaity has proven
more complicated than envisioned by Swartz and Strand.  Smith and Johnson [10]
explored the links between information and perceptions of risk in the context of radon

exposure in Maine. Using surveys, the authors employed a two-limit tobit andyssto



examine whether the provision of information about actua levels of radonina

respondent’ s house influenced their participation in mitigating measures to reduce the

risks of radon exposure. The respondents aso were asked more qualitative questions
about the perceived seriousness of radon as a hedlth risk. The results reveaed that access
to information did indeed affect peopl€ s behavior and perceptions of risk, but theway in
which these perceptions changed was a function of persona characteritics. Previous
experience with other health risks, namely cancer, was shown to be particularly important
in modulating the way in which information influenced perceptions of radon risk. While
the authors provided evidence that consumers updated perceptions of risk based on new
information, the authors were unable to show that measured risk and perceived risk ever

converged.

Incomplete information done may not explain why measured qudity and perceived
quality do not converge, especidly when the qudity attribute reflectsrisk. Viscus

argued that the source of information, the ability to process information, and the severity
of the potentid risk are aso important factors in creating a wedge between percelved and
measured risk. Using experimenta methods, Viscus looked specificaly a how
information about air quality risks affected the probakility that an individua would

choose to reside in one area or another when these areas differ in air quaity. Like Smith
and Johnson [10], Viscus found evidence that access to information about possible risks
does influence peopl€' s perceptions of risk. Viscus aso found, however, that individuas

place more weight on “worst case scenarios’ and tend to discard “low risk” judgments of



risk — a phenomenon the author refersto as an “darmist reponse.”  Furthermore, the

author found that

“ ... people do not appear to refine their risk beliefs in a rational manner that
ultimately will converge on an accurate risk assessment after being provided with

successi ve sets of information reflective of underlying risk.” 2

While exact convergence between measured and percelved “absolute” levels of quaity
may be improbable for many types of quality, one might expect a grester chance of
convergence for “relative’ levels of perceived and measured quality across goods.
Miched et d. [7] found that perceived levels of water qudity at freshwater |akes was at
least consistent with technical measures (Secchi readings). Standard models of good
choice smply assume that consumers choose between goods of differing qudity by
comparing levels of utility that would be derived from the consumption of either good.
The relative comparison is made obvious in the random utility modelsin which the
probability of choosing any one good is afunction of the rdative utility of that good
compared to al other choices. For instance, a standard RUM would modd the

probability of choosng good j as

Prob (choose good j) = Prob[v(Z;, (Y-P)) — v(Zi, (Y-P)) > e-g], foral i ] [1]



wherev(Z, (Y-P)) isthe deterministic portion of an indirect utility function and e, e,
...em areidenticaly and independently distributed random elements associated with the

consumption of each good..

Unfortunately, even relative convergence may not exist for many types of risk and
environmentd qudity. In their sudy of moose hunting, Adamowicz et d. [1] found that
perceived measures of Site quality and measured quaity were not highly correlated for
many gte attributes. The lack of strong correlation between perceived qudity and
measured qudity is made more perplexing by the fact that the respondents al should
have had reasonably good knowledge concerning relative qudities at the 14 Sites studied.
The respondents surveyed were hunters that lived among the sitesin question and were

self-salected to participate in the survey.

The experience of Adamowicz et d. may indicate that the atistica propertiesof a
quaity may aso influence the degree to which people are able to accurately assess
quality in agood — even rdaive quality. The authors citelack of variaion in levels of
quality across possible hunting Stes as one reason for the weakness of correation
between perceived and measured atributes including Site accessibility and congestion (r
=0.30 and 0.11, respectively.) Onthe other hand, correlation coefficients were higher
for quality characteristics that varied more across Stes. The correlation between
measured and perceived levels of qudity for “likelihood of seeing moose’ was higher
than for access or congestion (r =0.64). (The authors do not provide summary dtatistics

for the qudity atributes) Obvioudy, it may be more difficult for consumersto discern



among goods of varying qudlity if the difference in levels of quadity across goodsis

sndl.

1. BACTERIAL CONTAMINATION AND RECREATIONAL WATER QUALITY

Recreationd water quaity offers an example in which informationd issues associated
with the measurement and perception of risk and environmenta qudity intersect. Most
studies of recreationa water quality focus on some type of bacteriologica measure for
water quality (e.g. feca coliform, totad feca coliform, enterococcus, etc.)®. The reasons
for a preoccupation with microbia contaminantsin these studies are Smple: microbia
measures are readily available, the sources of microbia contaminants are usudly well-
known, and microbes are thought to pose a Sgnificant health risk to bathers.
Unfortunately, actud levels of microbid water qudity cannot be known from smple
observation. Consumers, in this case bathers or potential bathers, must ook €lsewhere
for information about water quality. Sources of information include rumor, persond
experience with water quaity, media reporting, nortprofit educationd campaigns, and

governmenta monitoring and reporting.

Many authors reason that consumers should have good information about recreationd
water qudity because so much effort isinvested in trying to get such information out to
the public. Unlike many other types of environmentd qudity, but like many types of
environmenta risk, governmental and watchdog agencies have gone to greet lengthsto

ensure that people develop preferences for the microbid character of water quaity and



further, that people have access to scientificaly rigorous data about thistype of
contamination. In their study of the effects of water quality on land prices, Leggett and
Bockstadl [4] cite the water qudity hotline in Anne Arundel County, Maryland and beach
posting procedures as mechanisms that transmit water quality information to market
participants. In Cdifornia, State Law AB411 now requiresthet all beachesin Cdifornia
are monitored for water quality and that beaches are closed when leves of bacteria
exceed predetermined levels. Furthermore, in Southern Caifornia, informeation
concerning beach water quality aso is accessible to potentid beachgoers through a
system of easly understood beach grades (ranking A through F with F being afailing
grade). These beach grades are made available to the public through websites (e.g.

http:www- healthebay.com, http:www.smbay.org, and www.surfrider.org), the

WeatherChannela , and loca and regiond newspapers. Other initiativesto inform the
public have been sponsored by USEPA’ s Beaches Environmenta Assessment, Closure,
and Hedth (BEACH), and the World Hedlth Organi zation/USEPA Expert Consultation

of Safety of Recregtiond Waters.

Finding satisticaly significant econometric relationships between water microbia

quality measures and consumer behavior seems to indicate that consumers do have some
undergtanding of water quality. Neverthdess, Legget and Bockstad! [4] point out that
microbia water qudity indicators could be highly correlated with other aspects of water
quality that matter to and are known by consumers. Without specid care given to
controlling for omitted variables bias, bacteriologica methods could be proxies for

something dse enttirely”. Still, little evidence exists to show that people’ s perceptions of



water qudity even remotely reflect the technicad measures that anaysts often usein

vauing water contamination or clean+up.

The following sections of this paper explore the gap between measurable water qudity
attributes and the perceived quality of coasta ocean waters in Southern Cdifornia. Itis
unlikely that anyone, other than afew locd scientists, would have good information on
absolute levels of water qudity indicators. With thisin mind, the analysis here focuses
on issues of reative water quality. Specificdly, respondents are asked to rank by water
quality two randomly chosen, well-known beaches in Los Angeles and Orange Counties.
The andyss focuses on the relative accuracy of perceptions of water qudity (i.e. the
degree to which technica rankings coincide with respondent rankings) and the factors

that influence accuracy.

[11. DATA AND METHODS

The 1999 Environmental Perceptions Survey was undertaken as part of the USC Beach
Project to seek a better understanding of how Southern California residents experience
and perceive their environment. Specificdly, the survey questions were designed to dicit
respondents perceptions about environmental quality, beach recreation, and various
other socid issues relevant to Los Angeles County residents. The survey collected
information about each individud’ s participation in outdoor recregtion activities,
particularly at the beach, as well astheir perceptions about water quaity air pollution,
and crime. The survey aso obtained information about respondents socio-economic

characteritics, ethnicity, and length of residence in the Los Angeles area®
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Households in Los Angdes County were contacted using random digit diding. Initidly,

4700 units were purchased for the following Los Angeles area codes: 310, 424, 323, 562,

626, 818, 213. Surveyswere conducted in English and Spanish on weeknight evenings
(Monday through Thursday) during July, August, and September of 1999. 403 household
surveys were completed. A comparison of our results with data for 1998 from Los

Angdes County’s officid webste (http://www.co.la.ca.us/'datistics.htm) shows that our

survey represents al groups proportionally except Asan/Pacific Idanders
(underrepresented) and Native Americans (over represented). Socio-economic,

experience, and avidity data were collected for al respondents (See Tablel).

Ranking the Responses

Water quality indices for local beaches used in the survey were created from the
not-for-profit Hedl the Bay’s (HTB) Beach Reports for each week during the survey
period. Beach reports are posted online weekly at http://mww.hedthebay.org. These
beach grades are the only immediate and daily source of information about beach water
qudlity that the public can access. Beaches are classfied on agrade scale of Fto A+
based on bacterid pollution levels present in the surf zone. Beach grades are derived
from water quality data collected by loca sanitation and hedlth agencies. In this study,
beach grades were determined for the week corresponding to the week the respondent
was surveyed. When beaches had more than one sample station, we calculated two
mesasures of water quality for that beach: mean of dl sample stations and the worst grade

for any sample station at a beach. Summer mean beach grades dso were determined.
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Means were found by converting letter grades to an integer numeraire (in exactly the
same way a grade point average would be determined, F=0 through A+=4.5); al weeks
during the summer were weighted equdly. Table Il gives mean water quaity grades for
the period June 1999 through August 1999 for the beaches studied.

Becauseit islikdy that many respondents use non-technical sources of
information regarding beach water quality. We aso use two aternate measures of water
quaity at the beach. Thefirg isasmpleindex of beach desrability from the Cdifornia
Beach Guidg[8]. The Cdifornia Beach Guide gives beachesin Cdiforniaa score from 1
“sun” (don’'t bother) to 5 “suns’ (beach heaven). The authors write, “ These rates
represent nothing more than the informed opinions of two well-traveled beach bums” [§].
While perhgps more whimsica than drictly technica measures, the Cdifornia Beach
Guide is areasonable hedonic index for the sum of beach dl important attributes. The
Cdifornia Beach Guide index is arddively time-independent measure of water qudity.
Second, we use the number of visible scorm drains at each beach. This data was collected
by our field researchers and is meant to determine whether or not respondent s adequately

recogni ze the risks associated with such outflows.

To gauge peopl€e s ability to evduate the qudity of the water at the beach, we asked them
to compare the water quality at two randomly chosen beaches. (See Table 11 for thelist of
beaches)) Specifically, we asked:

“Which of these two beaches do you believe hasthe BEST WATER quality

TODAY?



Each survey had a set of four randomly generated beaches associated with this question.
The surveyor would read the name of each beach in order and ask the respondent if he or
she had heard of that beach. Once two beaches were recognized, the rest of the list was
ignored and the surveyor posed the question. Their responses were then eva uated using
the beach indices described above. For each beach index, the respondent’ s answer was
scored as correct if the respondent ranked beachesin away consstent with the beach

index and incorrect for wrong answers and answers of “don’t know.”

Factors Influencing the Divergence Between Measured and Perceived Water Quality

For this study, binomid logit andyssis used to explore the factors that might influence
the accuracy of the rankings described above. Specifically, the logit analyss tessthe
hypotheses that persond characteristics, experience, mediause, and statistical properties

of measured quality influence the accuracy of the respondents  perceptions of quality.

Nineteen persona characteristics were examined in an attempt to isolate factors that were
important in explaining the likeihood that respondents perceptions of beach water
quality corresponded to more technica measures of water quality. We aso used two
measures specific to the beach pair: number of beaches recognized (0,1, or 2) that were
in Los Angles County and the numerical difference in beach weater quaity measures.
(These attributes are summarized in Table |.) These factors can be roughly grouped in

terms of the causd mechanism by which these factors influence the accuracy of

perceptions. The categories consdered are (1) Information, Experience, and Familiarity
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Factors, (2) Understanding and Interest Factors, (3) Culture and Demographics, and (4)
Quality Attribute or Ste Factors. Certain factors may have causd links to environmental
perceptions through more than one category; in these cases, the factor is listed more than

once.

Information, Experience, and Familiarity Factors

As discussed earlier, much of the literature assumes that the divide between measured
and perceived environmenta qudity in risk occurs, in part, because of alack of full
information on the part of the consumer. Five factors related to access to information
prove important in explaining the agreement of measured and perceived qudlity:
Language, News Sories, Newspaper, Cable News, and Internet Use. In principle, media
access ought to give consumers a broad understanding of available environmenta qudity.
People that read the newspaper (NEWSPAPER), frequently watch news on televison
(CABLE NEWS), or use the net (INTERNET USE) ought to be more informed about
environmentd qudity. Moreover, respondents who remembered seeing or hearing news
stories relating to water qudity at the beach (NEWS STORIES) should be better
informed about water quality than those who do not. (Although it may be argued that
media coverage of environmentd quadity may be biased and less than fully
comprehensive. Furthermore, newspaper coverage of environmenta issues was found to
vary among the region’ s top English and Spanish language newspapers®. Asaresult,
LANGUAGE preferences or barriers may influence the kinds of information about

environmental quality that are available to the respondent.



A subset of these information variables represents first hand experience with beach water
quality. Warning Sgns (seen signswarning NO SWIMMING) and Closed (witness
beach closure). People that have seen WARNING SIGNS or have been to beaches that
were CLOSED, have had direct and potentialy biased “information” experiences.

Findly, familiarity with the region and the beaches - Yearsin SoCal (Southern

Cdifornia), Beach Visits and County (if the Beaches asked about werein LA or Orange

County) - should contribute positively to a better knowledge of environmental water

quality.

Understanding and Interest Factors

Even when information is available, the consumer may be unable to understand the
information or Smply uninterested in the information. Recognizing that technical
information may be beyond the grasp of many, groups like Hedl the Bay have created
letter grades that trandate basi ¢ technical measuresinto a system more familiar to beach
goers. Nevertheless, choosing among beaches requires that people make comparisons
across beaches. Since beach qudity is given only higoricdly (even the most currently
available data are for afour week average of water quality ending the preceding week),
potentia beach goers must make predictions about daily beach water qudity based on
past trends. Forming expectations about quality may require certain cognitive skills that

could berdated to EDUCATION, AGE, or INCOME.

Because information is costly to obtain, and equally costly to process, the degree to

which a consumer gathers and processes data may depend on how much they are



interested in the good or Site in question. 1t could be hypothesized that people who
actudly intend to visit the beach (BEACH PLANS), vist the beach frequently (BEACH
VISITS), and go in the water at the beach (GO IN WATER) would have a greater
incentive to make themselves fully informed about levels of environmenta qudity.
Furthermore, people that belong to environmental organizations (ENVIRONMENTAL)
might aso be more likely to be sengtive to issues of environmenta qudity and thus

should be more likdly to inform themselves about environmenta qudity at beaches.

Culture and Demography

The demography of Southern Cdiforniaisin a constant Sate of change. From a policy
perspective, it isimportant to understand how demographic and cultural characterigtics
influence peopl€ s perceptions of environmenta quality and especidly the extent to
which people are informed about environmenta qudity. Seven demographic attributes
areinvestigated here: AGE, CITIZEN, AFRICAN DECENT, MEXICAN DECENT,
NATIVE AMERICAN, SEX, and INCOME. Not al of the seven turned out to be
sgnificantly correlated with any of the rankings, but each was used in severd different

models before being accepted or discarded for the final modd.

Qudlity Attribute or Site Factors

Environmenta qudity differs from many other types of qudity inthet it istime-
dependent. Water quality may be consistently good or bad at some locations, while other
gtes may have water qudity that varies widely on adaily, weekly, or seasonal basis.

When making comparisons among beaches, it is reasonable to assume that people could
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rank beaches more easily if these beaches (a) were familiar and (b) were quite different in
terms of qudity. We test these assumptions by looking at whether the beachesin
question were in Los Angeles or Orange County (COUNTY) and how much the beaches

differed in environmenta quaity (DIFFERENCES).

IV.RESULTS

Accuracy of Perceptions

By any measure, most respondents in this survey did not rank beachesin a manner
consigtent with the four potentiad measures of beach water qudity. Accuracy is assessed
in the following way: correct = ranking consstent with “objective messure ranking”,
incorrect = ranking inconsistent with * objective measure’ or “don’t know” (77
observations out of 403 surveyed)’. Using this definition of accuracy, respondents
rankings were consistent with:

a) 24.81% of respondents were correct if beaches were ranked by daily Heal the
Bay grades(both when sample stations were averaged over beaches and when
worst grades for al sample station at a beach were used).

b) 32.75% of respondents ranked beaches correctly according to the Junethrough
August mean Heal the Bay grades (and 31.76% worst gradesfor al sample
gations a a beach).

c) 30.77% of respondents ranking matched California Beach Guide rankings.

17



d) 21.59% of respondents correctly ranked beaches by the number of storm water

drain outlets (used as aproxy for water qudity)..

These findings demondtrate that the public's perceptions of water quality do not
correspond well with most technical measures of water qudity. The fact that
respondents’ perceptions more closely match historical averages, however, support the
assumption that people may base perceptions of water quality more on past trends than
current measures. This argues for the use of historica quaity measuresin studies

involving time and state-dependent quality.

Table 1V givesthe results of the logit andyses. The influence of the explanaory factors

18

(Information, Experience, and Familiarity Factors, Understanding and Interest Factors,

Culture and Demographics, and Quality Attribute or Ste Factors) isremarkably amilar
despite the fact that these measures are not dways highly correlated. (See Tablell11.)
Following the literature, access to information consstently increases the probability that
respondents will rank beaches in amanner consistent with “objectives measures.”

Reading the newspaper and the number of stories about water quaity one has seen or
heard sgnificantly increase the probability that a respondent’ s ranking will be consstent
with technicd rankings, but watching cable news and using the internet were generdly
inggnificant explanatory factors. The impacts of INTEREST AND UNDERSTANDING
variables, however, are mixed. Y ounger people and respondents who said they entered
the water when they went to the beach were more likely to rank beaches consstently with

“objective measures. Other INTEREST AND UNDERSTANDING characterigtics,



however, were not significant explanatory variables. Specificaly, members of
ENVIRONMENTAL organizations were less likely to rank beaches according to
objective measures. Generdly, CULTURAL AND DEMOGRAPHIC characterigtics did
not play alargerole in explaining the accuracy of beach rankings. Wefailed to find any
gpecification in which demographic characteristics were Sgnificant in explaining the
accuracy of perceptions. Worries that demographic dynamics could affect the degree to

which beach goers are informed about water quality seem to be unfounded.

Adamowicz et d. [1] speculate that the lack of correlation between perceived and
measured qudity in their study of moose hunting was caused, in part, by alack of
variation in quality across Sites. The results of the current sudy show that respondents
are more likely to rank beaches consistently with “objective measures’ when the

DIFFERENCES in those measures are large.

VI. DISCUSSION
Even when technically accurate datais available to the public, people may not have
accurate perceptions of environmental quality. Inaccurate perceptions about
environmenta quality cause problems for managers, consumers, and andyds. If the
actud attributes of any given amenity do not proportionately influence perceptions of its
quality, efforts to clean up the environment may fail to improve socid welfare or even
consumer behavior. Consumers could be directly and adversdly affected by inaccurate
perceptions of environmental qudity. In some cases, consumers may make decisions

based on inaccurate perceptions of quality that lead to unnecessary or undesired exposure
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to environmenta or hedlth hazards. Even when exposure to hazards is avoided by on-ste
warnings, post-hoc redization of true environmenta quaity may be too late for most
consumers to avoid welfare loss. Inaccurate perceptions make it difficult if not
impossible for consumers to make utility maximizing choices about environmenta

goods.

The accuracy of one' s perceptions of environmenta quaity depends on access to
information and experience. Some people may not seek out or use information on
environmentd qudity, even when it is publicly avallable. Others may have trouble
understanding complicated information about environmenta quaity. For those with
incomplete information, perceptions could be based on other factors that may be bad
proxies for water qudity. For ingtance, respondents in the survey used in this paper
ranked the primary sources of coastal water pollution as 1. trash, 2. industry, 3. sawage,
and 4. sorm water. In fact, we know that storm water is the primary source of
bacteriologica water contamination in Southern Cdifornia[9]. Furthermore, many of
the cleanest beachesin Los Angeles and Orange Counties are in the immediate vicinity of
sewage treatment plants and refineries (e.g. Manhattan Beach and Dockweller State

Beach opposite the Hyperion Sewage Treatment Plant).

The high degree of colinearity between environmenta quaity measures and other
attributes complicates our ability to use revealed preference models to value “ objective
measures’ of environmental quality. Even when respondents hold inaccurate perceptions
of environmenta qudity, we may gill find Sgnificant estimated coefficientson

environmenta quality mesasures in random utility models of Ste choice or hedonic
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models of derived demand for quality. Isthisa case of the vauation modds picking up
wesk sgnasin anoisy world or a problem of environmenta aitributes being correl ated
with omitted variables? Table 111 shows the degree to which water quaity measures are
correlated with beach dite attributes for 14 beaches in Southern Cdifornia. High water
quality is pogtively corrdated with natural areas and surf spots, but negatively correlated
with bike paths and public accessways. Reveaed preference moddsthat are not fully
specified may be finding fa se relationships between consumer demand (or utility) and
objective measures of environmental quadity. Hedonic andyses, especidly of home
prices, are particularly susceptible to omitted variable problems since most explanatory
attributes are housing or neighborhood attributes and environmentd variables are usualy
limited to the one or two measures of interest [7].  Leggett and Bockstadl [4] use severd
land use attributes and other measures that may indicate sources of bacteria, but do not
include other environmental amenity attributes that could be corrdated, e.g. wildlife
attributes, terrain, size or type of water body, southern/northern exposure, etc.). Because
the environmenta qudlity attributes we set out to value may be poorly known by
consumers and further may be highly corrdated with omitted attributes that are known by
consumers, andysts must be careful not to mistake a significant econometric result from
areveded preference method for an indication that a measure of environmental quality is
an important argument in the consumers' utility function. When environmenta quality
may be incompletely or inaccurately known by the consumer, complementary tests,
including stated preference analyses, focus groups, or other perception studies need to

accompany the reveded preference analyss to substantiate the andyst’ s findings.
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Table I: Summary of Data Collected

24

Variable Mean Standard Deviation
Age 41.297 16.491
African Decent 0.095 0.2%4
Beach Plans (planned to go to the beach sometime that summer) 0.568 0.496
Beach Visits (how often they go to the beach during atypical summer) 1717 1.232
Cable (weekly frequency of cable news watching) 0.305 1.024
Citizen (US) 0.748 0.435
Closed (seen/heard of beaches closed because of water quality) 0.684 0.465
County (number of beaches recognized in LA County) 0.702 1541
Differencein Average HTB Grades (between the 2 beaches recognized) 0571 0.953
Difference In Daily HTB Grades (between the 2 beaches recogni zed) 0.907 1.485
Difference in Ratings (between the 2 beaches recognized) 1220 1211
Education 0571 0495
Go in the Water (does respondent enter the water at the beach) 0419 0.494
Income 2670 1.808
Internet Use (weekly frequency) 1.682 1777
Language (English or Spanish) 0.208 0.407
Mexican Decent 0.256 0437
Native American 0.040 0.196
Sex 0.575 0.495
News Stories (could remember seeing/hearing news stories about water

quality at the beach in the last 12 months) 0.648 0478
Newspaper (weekly frequency) 2231 1.592
Warning Signs (could remember signswarning “No Swimming”) 0.426 0.495
Y earsin Southern California 25115 17.247




Tablell: Water Qudity Data

Heal the Bay Heal the Bay Hea theBay Beach #of

Average June 99 - MinimumJune99 MaximumJune Guide Storm

Beach County Nov 99 - Nov 99 9-Nov99 Rating Drains
Doheny State oC 414 150 450 5 6
Huntington City oC 385 267 433 4 6
Laguna oC 440 412 450 5 2
Leo Carillo LA 450 450 450 5 5
Longbeach City oC 361 125 4.30 2 3
Manhattan LA 446 425 450 5 19
Newport oC 4.26 3.63 450 5 0
Redondo LA 407 2.83 433 2 0
San Clemente City oC 3.89 350 440 5 14
Santa Monica LA 3.73 0.90 450 4 3
Seal oC 34 1.00 450 4 0
Surfrider LA 335 1.00 450 4 1
\enice LA 395 112 425 3 2
Zuma LA 346 1.00 450 5 10
Mean 3944 2.38 444 4.143 5.07

Standard Deviation 0.377 141 0.09 1.099 5.69




TableI1: Attribute Correlations

Average Worst

HTB HTB CA Beach # of Storm-

Summer  Summer  Guide Drains
Abut to Natural Area 0.5772 04184 03284  -0.1443
Beach Attendance 0.0297 0.1674 0.5049 0.2573
Beach Club -0.3536 -04868 -0.6711 -0.1917
Bike Paths -0.5649 -0.1886  -0.5134 -0.2832
Diving Allowed 0.5022 0.4871 01771 -0.1114
Fishing Allowed 0.1891 0.5123 0.0597 -0.2003
Handicap Access 01771 01771 -0.3284  -0.5066
Harbor Adjacent -0.2463 -0.3179  -0.8359 -0.2975
Maintenance Facilities -04100 -04075  -0.5134 0.2554
Marina Adjacent -0.4014 -0.3832 -0.5484 -0.3753
Pier -04314  -04164 -0.5134 -0.0437
Power/Sewage Plant Adjacent -0.0575 -0.1618  -0.5484 0.0138
Public Access -0.5381 -0.3860 -0.3284 -0.3917
Rocky Beach 0.5772 0.0286 0.3284 0.0022
Surfing 0.5033 0.5986  0.5659 0.1236
Volleyball Nets (#) 0.1846 0.3205 0.1955 05533
Average HTB Summer 1 0.7600 0.5274 0.2532
Worst HTB Summer 0.7600 1 04414 0.0423
CA Beach Guide 0.5274 04414 1 04681
# of Storm-Drains 0.2532 0.0423 0.4681 1




Table1V: Regression Results

(standard deviation in parenthesis)

Average [Average [Worst Worst HTB |CA Beach |# of Storm-
HTB Daily [HTB HTB Daily [Summer Guide drains
Summer
Age -0.010 -0.022° 00208  |-0012 003"  [-0023°
(0.013) (0.013) (0014)  |(0.013) (0015)  |(0.015)
Beach Plans 0.066 -0.369 0138 -0.811¢ -0506°  [-0556°
(0.335) (0.319) (0344)  |(0.327) (0.346)  |(0.349)
Beach Visits 0077 -0.153 0269  [-0094 -0.080 0.085
(0.140) (0.133) (0147)  |(0.135) (0144)  |(0.140)
Cable News -0.041 0111 -0.056 0.228° 0121 0152
(0.136) (0.121) (0150)  [(0.123) (0133)  |(0.122)
Citizen 0.224 -0.292 -0876*  |-0112 -0.088 -0.480
(0.586) (0.553) (0597)  |(0.566) (0585)  |(0.608)
Closed 0.021 0432 0.221 0313 0558 0.053
(0.348) (0.331) (0363)  [(0.336) (0357)  |(0.358)
County -0.079 0.036 -0.029 -0.010 0.259 0.408°
(0.201) (0.192) (0207  |(0.197) (0206)  |(0.216)
Differences 0.406" 0.066 0.261° 0.085 0573° -0.016
(0.159) (0.390) (0111  [(0.154) 0147y  |(0.027)
Environmental -0.822° 0573 103  |-0887° -0.381 0243
(0.588) (0.470) (0630)  |(0.506) (0487)  |(0478)
Go In Water -0.215 0272 0.298 0.604° 0562° -0.299
(0.315) (0.296) (0.324)  |(0.305) 0322)  |(0.326)
Income (0.095) (0.090) (0099)  [(0.090) (0095)  [(0.093)
-0.028 -0.055 0.186° 0.091 0.070 0.032
Internet Use 0.058 0.058 0.035 0.091 0.070 0.049
(0.092) (0.087) (00%)  [(0.089) (0094)  [(0.092)
Language 0551 -0.334 -0011 0123 -0514 -1.136%
(0.639) (0.609) (0654)  |(0.620) (0643)  |(0.736)
Newspaper 0.0% 0.163 0.117 0.037 0137 0047
(0.097) (0.092) (0101)  |(0.092) (0099)  |(0.098)
News Stories 0.117 0.714° 0.310 0.646 0.915¢ -0.026
(0.352) (0.342) (0.369)  [(0.346) (0382  |(0.362)
Sex 0.016 0.124 -0.225 -0.188 -0.262 -0.321
(0.295) (0.279) (0300)  [(0.281) (0298)  ((0.299)
Warning Signs -0.095 0.161 -0.162 0413 0213 0.459*
(0.283) (0.268) (029)  [(0.273) (0.288)  |(0.291)
Yearsin So.Cal. 0.001 -0.007 0.017 0.003 0.005 0.024°
(0.013) (0.012) (0014)  |(0.013) (0014)  |(0.014)
Constant -1.054 0.041 -0.782 -0.882 -1598°  |-0578
(0.852) (0.831) (0.886)  |(0.8%4) (0.864)  |(0.852)
# Observations 265 269 265 269 269 269
Log likelihood -157.916  |-171.7362 [-151.228 |-1665488 |-152759 |-151.314
Prob. > X 0.7523 0.1443 0.0539 0.0205 0 0.1299

dsignificant at 15% level
b 5ignificant at 10% level

c
d

significant at 5% level
significant at 1% level




Symbols

Prob = probability function

Pj = price of good j

Pi= price of good i

ei =lower case sigma subscript i

g = lower case sigma subscript |
em = lower case sigma subscript m

r =rho
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Footnotes:

! Viscusi [12] p1658

% Viscusi [12] p1670

3 The number of studies using microbia measures of water quality is so large that a
review of these studies is beyond the scope of this paper. See Leggett and Bockstael
SZOOO) for arecent study.

Legget and Bockstagl (2000) offer a hedonic treatment thet examines possible omitted
variables. Pendleton and Shonkwiler (2001) offer alatent variables approach for dedling
with thiskind of naturdly occurring callinearity.
> A copy of the survey is available from the author.
® A survey of newspaper articles from the period 1/01/99 to 5/31/99 showed that the L.A.
Times averaged 5.4 articles about water quality each month compared to 1.0
articlessmonth for La Opinidn, the areas largest Spanish language newspaper.

” Not shown are regressions in which we indlude as incorrect” those that do not recognize
any beaches given or are otherwise unwilling to give aranking (90 observations out of

403 surveyed). The estimated coefficients using this second definition are consggtently of
the same sgn and usudly within one order of magnitude.
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