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For war d

This is the second oftworeports constituting the final report for budget
period Il of Cooperative Agreenent #811043-01-0,whichwasinitiated and
supported by the Environmental Protection Agency. Fromthe beginning, this
cooperative agreenent haa dealt with inproving nethods of neasuring the
benefits of environmental inprovements. Budget period | ofthe agreenent
produced two docunents which considered theoretical, conceptual and
met hodol ogi cal ~ issues involved. in wusing hedonic nodels (Vol. |) and
recreational demand nodels (Vol. 11) evaluating environmental inprovenents.

The second budget period s work has extended the work of the first,
especially in the area of recreational demand nodel s. Vol urmre I of budget
period I's final report |ooks at the theoretical issuesof measuring the
benefits of _quality changes, the conceptual i ssues surroundi ng perceptions of
water quality and nethodol ogi cal issues related to estinating nodels with
sanpl e sel ection problens.

The report which follows is the second part of budget period II's fina
report. This report provides information on the recreational activities which
take place on the Bay, as well as the nonetary val ues peopl e place on these
activities. Wile not conmissioned with the intent ofhelping in the process of
revising the Bay plans, we hope that the discussions in this report will do
just that.



Executive Sunmary

For nmore than ten years, t he Chesapeake Bay has been the focus of an
i npressive anount of research and an array of environmental programs. The
Chesapeake Bay Program a cooperative effort by the federal governnent,
Maryland, Virginia, Pennsylvania, and the District of Colunbia, represents a
coordinated conmtment to enhancenment of the water quality of the Chesapeake
Bay.

Large conmm tnments of nmoney have been made to clean up the Chesapeake
Bay. Yet there is little understanding of the nature and extent of the
benefits which are derived fromthese massive conmtnents. Raising this issue
does not inply that either the progranms are msguided or need to be justified
on some benefit-cost criterion, for many believe that the cleanup process is an
expression of a fundamental norality that despoiling our surroundings is

Wrong. But understanding nore precisely how people benefit from cl eaner
water in the Bay can help in allocating resources to clean up the water, for
funds must be allocated tenporally, spatially and functionally. Per haps

know edge about the benefits from water quality inprovenents can help with
those deci sions.

Even though the returns fromthe Program derive from human benefits—
human use and human heal th--the specific objectives and inplenmentation
strategies are designed to affect chenical and biological characteristics of the
Bay. The connection between human benefits on the one hand and reductions
of nutrients and toxic nmaterials” on the other remains implicit. Perhaps the
clearest link is between human use and fisheries and wildlife nmanagenent.
Here the vehicle for linking the strategy and the goal is at leaat under-
standable, even if the details of this linkage remain indistinct. I n ot her
cases, however, we are left confused as to how t he policies i npact on hunans
and how we woul d ever measure the success of these policies in terns oftheir
achi evenents.

Thie report attenpts to focus attention on the human use of the
Chesapeake Bay. |t describes sonething about the nature and |evel of that
use. It also considers what we know and what we do not know about the
rel ati onship between chem cal and biol ogi cal characteristics of the Bay and
human use.  This relationship nust be understood in order to address the
more conpl ex nmeasurement of human benefits.

One objective ofthe report is to provide estinates of values of
Chesapeake Bay recreational activities and willingness-to-pay estinmates of
i mprovenents in water quality associated with these activities. Available data
haa been used together with what is known about estimating environnental
benefits. \Wile Chapters 3, 4, 5 and 6 reflect our beat efforts at this task, it
shoul d be kept in mind that benefit estinmates have an el usive nature. A
nunber of different studies have been assenbled, and an array of nethods
and specifications has been used to provide as nuch infornation as is
currently available on the topic.



The benefit estimtes thenselves do not represent this report’s nost

i mportant contribution, however. W seek to describe, nodel and to some
extent explain recreational uses of the Chesapeake. W may have serious
doubts about the precision of wllingness-h-pay estimtes, but we still |earned

a great deal about the factors which matter !'o people in using the Bay, the
obstacles to their increased enjoyment of the” Bay and the distributiona

i mplications of inproving the Bay.
Specific information contained in this report includes:

.Maryl and boaters, beach users and sportfishermen alter their behavior
in response to poor water quality, as scientifically measured.

« Denographic factors, such es income and |ocation of residence,

i nfluence observed use of the Bay.
« Cent ingent valuat ion experinents (hypothetical responses) reveal an “
annual w 11 ingness to pay in increased taxes of over $100 mi 11 ion for
i nprovenents in Chesapeake Bay water quality.

.Observed behavi or of Maryland western shore beach users reveal an
annual willingness to pay for 20 percent inprovenents in water quality
of between $2 mllion and $26 mllion.

.Many of the gains fromwater quality inprovenent are concentrated in
the area of heaviest use around Annapolis, Mryland.

The estimates give magnitudes for the annual benefits to residents of the
Bal ti mor e- Waehi ngt on area ofinproving water quality in the Bay in the range
of from$10 mllion to over $100 mllion. There are nunmerous sources of error
and random elements i n these estinmates, and several activities and popul ations
have been onmitted. But based on these nunbers, it seens plausible to
estimate that the annual returns to cleaning up the Chesapeake are at |east of
this order of magnitude.

The long-run annual benefits will be higher than these estinates, however.
Firat, as people learn that the Bay has become cleaner, they will adjust their
preferences toward Bay recreation. This is especially true of people who do
not currently use the Bay and are |l argely excluded fromthe analysis.
Second, the population and incone ofthe area have grown since 1984, and
both are likely to grow nore, increasing the demand for and val ue of
i mprovenments in water quality. Finally, we have ignored the value (both use
and exi stence val ue) which househol ds outaide the Baltinore-Wshington area
may have for the Bay. The Chesapeake Bay is a nationally prom nent
resource. Its inproved health is of value to many who will never use it.

In conclusion, we hope this volune will provide a stinmulus to decision
makers to refocus attention on human uses of the Bay. Human uses and the
protection of human health have al ways been the central thene of clean water
| egi sl ation, but because of difficulties in relating these to specific standards,
they have often dropped fromsight in the formati on of the actual prograns.
W hope to shed some |ight on ways in which Bay cleanup policies night be
related to the behavior and preferences of actual and potential users of the Bay.
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Chapter 1

Environmental Prograns for the Chesapeake Bay

Over the past ten years, the Chesapeake Bay has been the focus of an
i mpressive anount of research and the beneficiary of a great nmny
envi ronmental prograns. Concentrat ed efforts began in 1976 when the
Congress directed the U S. Environmental Protection Agency to conduct a
five-year study of the Bay's resources and water quality. The study, which
focused on three major problens of the Bay--nutrient overenrichment, toxic
substances? and the decline of subnmerged aquatic vegetation--pronpted action.
In 1983 the three surrounding states, the District of Colunbia, and the federal
government signed a pact, the Chesapeake Bay Agreenent of 1983, commtting
themto inprove and protect water quality ofthe Chesapeake Bay through
coordi nated environnental enhancenent activities. In late 1987 a new
agreenent was Si gned.

The State of the Bay's Wter Quality

Concern over the Chesapeake Bay stems from declines in direct and
indirect measures of the quality ofthe Bay's waters. The nost apparent
measures are related to the productivity of the Bay. Reduction in fish
| andi ngs, conbined with an awareness ofthe increasing loads of pol | utants and
their consequences, led scientists to assess the Bay' s water quality.

The use ofthe term "qualit y* in assessing the Bay connotes a set of
standards goals, or ideals with which the current conditions ofthe Bay can
be conpared. The quality of the water depends on one's standards, and the
rel evant standards depend on intended uses and frane of reference. For
exanple, if the nost desired use of the water were for transportation, t hen
the Bay's current water quality would be quite satisfactory. At the other
extreme, if one’s standards are derived relative to the state ofthe Chesapeake
Bay three centuries ago, its current quality is clearly too | ow

Since the thrust of the Chesapeake Bay program cornea from observed
declines in ecosystem productivity, it is useful to summarize the nature of
t hose declines. Summary measures give the astatus of the Bay as a whole, but
mask considerable differences in quality between the upper and | ower Bay and
anong the various river systems and inlets of the Bay. The foll owi ng
measures Suggest the nature ofthe thinking that led to the conclusion that
t he Chesapeake Bay waa declining in quality.

There are two kinds of evidence of the historical decline in the Bay' s
water quality. First there are scientific neasures which are indicators of
i npai rment ofthe Bay as a functioning ecos ystems A common neasure of water
quality is the level ofdissolved oxygen in the water. This i s oxygen avail able
to various plant and animal life. Tts absence can eliminte hi gher forms of life
fromecosystems.  Studies have shown that the extent ofwater with little or
no dissolved oxygen has increased by 15-fold in the last 30 years.



Anot her indicator of water quality is the |evel of nutrients (nitrogen and
phosphorus, mainly). These nutrients, while not harnful per se, enhance al gal
growt h, whose decay increases the demand for oxygen. The increase of
nutrients in the Bay’s waters is an indirect consequence of popul ation growh,
changi ng technol ogy and industrial and agricultural expansion in the area.

The decline in subnerged aquatic vegetation (SAV) is another indicator of
the decline in the Bay's water quality. The decline in SAV is connected with
turbidity and growth of epiphytes and phytoplankton, by excessive
nutrification. The | 0ss of SAV means | ess suitable habitat for spawning finfish
and shel | fi sh. There are of course many other indirect neasures of the
declining health of the Bay. They all reinforce the notion that human factors
are destroying the traditional ecological |inkages of the Bay.

There are other signs of declining water quality nore cogent to the lay
public. Landi ngs of wel | - known anadromous speci es such as rockfish and
shad have dropped precipitously in the past several decades. Oyster harvest
and oyster reproduction have also declined in the past decade. There is sone
anbiguity in the useof|andings as a neasure of water quality, of course. A
consi derabl e increase in effort devoted to harvesting fish has happened to
coincide with the increase ofeffluents over time. Further, natural phenonena
such as hurricane Agnes (1972) induce cyclical variations in finfish and
shellfish reproduction. Nevertheless, there can be little doubt that the quality
of the Chesapeake Bay's waters has declined, both in terms of the ecol ogical
health of the estuary and the benefits to humanaofits use.

The Current Environnental Programs

The foundation of the Chesapeake Bay Program is the Clean Water Act, the
ongoi ng federal environmental |egislation dealing with water. Under the C ean
Wt er Act, appropriations have been made available annually to the Chesapeake
Bay Program providing both its operating budget and its grant funds. The
rel ationship between the federal |egislation and Chesapeake Bay activities goes
beyond funding, ofcourse, since the Clean Water Act establishes the
gui delines by which states then set specific water quality standards. The
Water Quality Standards Handbook is the npbst recent document which contains
the guidelines prepared by EPA to assist states i n i npl enenting 1983 revisions
of the water quality regulations.

The Handbook defines acceptable approaches by which water quality baaed
effluent limtations may be determ ned. Wet her the pollutant specific or
biomonitoring approach is taken, however, states must adopt criteria which are
sufficient to protect the “designated uses" of a water body. Determination of
designted uses requires an “attainability analysis,” i.e. physical, chemical and
bi ol ogi cal studies to identify the suitable potential uses of the water and to
det erm ne whet her these uses have been inpaired. There is, throughout, a
clear sense ofthe central position which human use activities should play in
t he setting of standarda and the overriding obligati on states should feel
toward the protection of human health where ‘people are involved in
recreational uses of aquatic resources.



The first plan of the Chesapeake Bay Commi ssion waa the_Chesa
Restoration and Protection Plan of Septenmber 1985. This is currently the
central document describing t he goals of the Chesapeake Bay Program and the
means by which these goals are being achieved. The general goals as stated
in the plan are to

“I'mprove and protect the water quality and living resources ofthe
Chesapeake Bay estuarine system (in order) to restore and naintain
the Bay's ecological integrity, productivity, and beneficial uses and
to protect public health.” ?

The goals of the Restoration and Protection Plan are broad, and i ncl ude both
ecol ogi cal and human health, as wel| as productive use by humans. By and
| arge, however, there is no clear connection between the goala of the Bay
Program whi ch enphasi ze human heal th and human use and the neans by
whi ch humans benefit from inplementation.

To acconplish the broad goals, specific objectives and inplenentation
strategi es have been devel oped. Many of these strategies are designed to
reduce orcontrol nutrients. Maj or strategies to control point sources of
nutrienta include plane to provide grants to design, construct, operate and
mai ntain sewage treatnent facilities, and plans to support phosphorous renoval
projects at treatment plants. Plans to support nitrogen renmoval at treatment
pl ants have not been proposed, except for an experinmental project conducted
by the State of Maryland in the Patuxent estuary.

The primary stratagy established to control non-point sources of nutrients
to the Bay has been to subsidize the inplenmentation of“Best Managenent
Practices” (BMPs) to reduce runoff fromurban, forested, and in particular,
agricultural lands. Mar yland, Virginia, and Pennsylvania have instituted cost-
sharing progranms to pronote agricultural BMPs. Anong the agricultural BMPs
supported through cost-sharing have been: strip cropping, buffer stripping,
terrace and diversion construction, animal waste systeminstallation, and
reduced tillage pl anting. Sorme of theae practices are enployed to reduce
sedi ment, pesticide, and herbicide runoff, as well as nutrient runoff. A
secondary strategy to control non-point source pollution is to control urban
runof f, in particular combined sewer overflows. Tactics to control conbined
sewer overflow include revanpi ng of sewer systens and buil di ng hol di ng
ponds. The state of Maryland has al so enacted |egislation banning the use of
phosphate detergents and control ling devel opment along the Bay’ s shoreline.

The Chesapeake Bay Restoration and Protection Plan hae enacted a series
of additional policies to reduce or control the level of toxic materials in the
Bay, Among these policies are programs to support pretreatnent plans to
reduce the discharge of nmetals and organica from sewage treatnment plants
resulting fromindustrial sources, to fund dechlorination processes to reduce
chlorine discharges into critical finfish and shellfish areas, and to inplenent
oil spill response plans.

! Chesapeake Executive Council, _Chesapeake Bay Restoration and Protection
Plan, U. S. Environmental Protection Agency, Sept. 1985.




Lastly, the Chesapeake Bay Restoration and Protection plan has instituted
a series of policies designed directly to “provide for the restoration and
protection of |iving resources and their habitats and ecol ogi cal relationships” ?
in the Chesapeake. Anong these policies were prograns to devel op
conmprehensive fisheries managenent plans, expand oyster repletion activities,
inprove waterfow and wldlife habitat, and re-establish subnerged aquatic
veget ation.

There is no “clear connection between the inplenmentation strategies
mentioned above and the goals of the Chesapeake Bay Program The goals of
the program are couched in terns of human benefits--human health and hunan
use--but the specific objectives and inplenmentation strategies are designed to
affect chem cal and biological characteristics of the Bay. The connection
bet ween human benefits on the one hand and reductions ofnutrients and toxic
materials on the other remains inplicit, unsubstantiated and unarticul ated
Per haps the clearest connection is between human use and fisheries and
wildlife management. Here the vehicle for linking the strategy and the goal s
at |east understandabl e? evenifthe details of this |inkage remain indistinct.
In other cases, however, we are left confused as to how the policies inpact on
humans and how we woul d ever neasure the success of these policies in ternms
of their achievenent of the Progranis goals. In inplementation, the focus on
human use seens to have been | ost.

The Rol e of This Report

This report attempts to focus attention on the human use ofthe
Chesapeake Bay. The report describes sonething about the nature and level
of that use. It also considers what we know and what we do not know about
the relationship between chenmical and biological characteristic of the Bay and
human use. This relationship nmust be understood in order to grapple with
the nmore conpl ex nmeasurement of human benefits

Large conm tnments of noney have been nade to clean up the Chesapeake
Bay. Yet there is little understanding of the nature and extent of the
benefits which are derived fromthese massive conmitnents. How do people
gain fromthe cleanup? Asking this question does not inply that either the
progranms are msguided or need to be justified on sone benefit-cost criterion,
for many believe that the cleanup process is an expression of a fundamenta
moral ity that despoiling our surroundings is wong. \Wataver the notivation
for environment. al inprovenent, we believe that understanding nore precisely
how peopl e benefit from cleaner water in the Bay can help in allocating
resources t0 clean up the water. Mral inperative are oflinited useful ness
in the tacticsofcl eaning up the Bay, Even with commtments for a cleanup of
t he Bay, one must al | ocate those funds tenporally, spatially and functionally.
Perhaps knowl edge about the benefits fromwater quality inprovenments can
hel p with those decisions.

*Chesapeake Bay Restoration and Protection Plan, Chapter 2, pagel,



One of our objectives is to provide sone initial estimates of val ues of
Chesapeake Bay recreational activities and willingness-to-pay estimtes of
i nprovements in water quality associated with these activities. W have used
avail abl e data together with what we know about estinmating environnental
benefits (see Bockstael, Hanemann and Strand, 1985; and MConnel |, Bockstael
and Strand, 1987) to determine these "ball park” willingness-b-pay figures.
While Chapters 3, 4, 5 and 6 reflect our best efforts at this task, it should be
kept in mnd that benefit estimates have an elusive nature. Mich has been
written about the inprecision of non-market benefit estimation, and we wll
have nore to say on the question in this report. The usual difficulties are
compounded by general ly sketchy data. No new surveys were conducted for
this study, and only one ofthe surveys used in the subsequent chapters was
designed with benefit estimation in mnd. Nonethel ess we have put together a
nunber of different studies and have used an array of nethods and
specifications to provide as nuch information as is currently available on the
topic. W provide estimtes ofaggregate benefits for a variety of recreational
activities. W have also tried to provide information on the relative
magni tudes of benefits which are likely to accrue to different groups of users
and to inproverments in different geographical areas.

The benefit esti nmat es themselves do not represent this report’s nost
i nportant contributions however. W seek to describe, nodel and to some
extent explain recreational uses of the Chesapeake. The report represents an
attenpt to begin to understand the preferences and behavior of Individuals
toward the Bay. Mdels of behavior are essential to benefit estimation. Even
in the face of huge uncertainty over benefit estimtes, the underlying
behavi oral nmodel s can provide useful and reliable information. W may have
serious doubts about the precision of willingness-to-pay estimates, but we can
still learn a great deal about the factors which matter to people in using the
Bay, the obstacles to their increased enjoynent ofthe Bay and the
di stributional inplications of inproving the Bay.

The Restoration and Protection Plan is an interimplan, “the first iteration
of the planning effortinplemented in response to this commitment. " As such
it is afirst nove in the direction of Chesapeake Bay inprovenments but it is
sub ject to revision and fine-tuning as goals of environmental inprovenent
become clearer and information about problens, technology and costs becones
nore sophi sti cat ed.

Wiat we hope this volune will provide is a stimulus to decision makers to
refocus attention on human uses ofthe Bay, as the goals and the strategies
for achieving these goals are fine-tuned in the comng year. Human uses and
the protection of human health have always been the central theme of clean
wat er legislation, but because ofdifficulties in relating these to specific
standards, they have often dropped fromsight in the formation ofthe actual
progranms, W hope to shed some |ight on ways in which Bay cleanup policies
m ght be related to the behavior and preferences of actual and potential users
of the Bay.



This report on the Chesapeake Bay is part of a |arger EPA Cooperative
Agreenment. The initial agreenment dealt wth inproving methods of measuring
t he benefits of environnmental inprovenment. and did not deal with the
Chesapeake Bay. This report provides information on the recreational
activities which take place on the Bay, as well| as the nonetary values peopl e
place on these activities. Wiile not commissioned With the intent of helping in
the process ofrevising the Bay plana, we hope that the discussions in this
report will do just that.



Chapter 2

The Role of Human Use Activities in Defining Goals and Strategies
fort he Chesapeake Bay

According to the EPA's Water Quality Standards Handbook, “States nust

adopt water quality criteria sufficient to protect designated uses. ” In the
process of devel opi ng standards, if water body assessnents are called for,
they nust “characterize present uses, uses Inpaired or precluded, and the
reasons why uses are inpaired or precluded. ”

The definition of designated uses which nust be protected remains a
murky issue. Underlying nuch of the document is the inplicit assunption that
chemical, physical and biol ogi cal paraneters can be used to define uses. On
the other hand there is sone acknowledgement of the reality that human
activity does not necessarily align itself “with physical and chem cal water
properties:

“The basis of this policy is that the States and EPA have
an obligation to do as nmuch as possible to protect the health
of the public even though it may not nake sense to encourage
use of a stream for swinmmng or wadi ng because of physical

condi tions. In certain instances, particularly urban areas,
people will use whatever water bodies are available for
recreation. ”

At the heart of the dilemma is the disparity between the goals which are
couched in ternms of human uses and the targets of policy actions which are
callibrated i n anbi ent pollution |evels. There is no one-to-one mappi ng
bet ween human use and scientific neasurenent. Failure to come to terns with
their relationship has lead to sonmething of a schizophrenia about human
activity and scientific nmeasurenment in the Water Quality Standards. Thi s
schi zophrenia is not unlike that found in the recreational demand literature
which typically seeks to value environnental anenities by relating behavior to
changes in anmbient pollution Ievels wthout explaining how people perceive
pol [ ution.

The connection between human activity and scientific measures of ambient
water quality is further obscured by the considerable anbiguity one finds in
both these di scussi ons about the ways in which individuals gain from water
qual ity inprovements. In the EPA Water Quality Standards Handbook, we find
repeatad reference to protecting “uses,” i.e. recreational activities, and at the
same tine asense of obligation to protect human health. One night argue
that these two concepts are coincidental, that we are interested in the health
of humans as they participate in recreational activities in the Bay. In terns
of pollutants which the individual can see (or snell or |earn about in some
less direct way), an individual’s criteria forusing the Bay are likely to exceed
those m ni num standards required to avoid health risks. On the other hand,
the individual is totally unaware of health risks stemmng from pollutants
which cannot be easily detected.  Thus many recreation decisions are not
directly guided by quality characteristics associated With health standards.
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Whet her modelling recreational decisions or devel oping standards, we face
a dilema when we try to link water quality and human behavi or. The
obvi ous way to neasure water quality is through chem cal and physical
readi ngs perhaps suppl enented by assessnents of the biological resources.
But water quality inprovenment is undertaken to enhance society's welfare
which is recognized as deriving, in large part, from human use. Does human
use respond to the changes in the chem cal and physical conposition of the
wat er whi ch physical and biol ogi cal sciences nmeasure? Are factors which
affect their health the sole factors which natter to people? Can peopl e
perceive changes in these neasures?

These questions not only plague benefit measurenent, they are central to
environnental policy meking. If gods are fundamentally human oriented and
standards are scientifically based, then the disparity between the two nust be
resol ved for environmental regulation to achieve its potential. In what follows
we present evidence about the human side of the problem

First we present descriptive information on the variation in household
perceptions of the Bay based on two surveys. These survey results do not
reveal anyt hing about the formation of perceptions however. To gain sone
i nsight into this process, we use the focus group approach, The material
discussed in an earlier volume ofthis report is summarized in this chapter,
and insights fromour focus group experience are offered which are specific
to water quality in the Chesapeake. From t hese various sources, we draw
sone inplications for environnmental policy.

Systematic Evidence of the Link Between Percept.ions and Behavi or

Evi dence on what people think ofthe water quality ofthe Chesapeake and
how t hey behave toward the Bay comes fromtwo surveys: an on-site survey
of beach users and a tel ephone survey (Figure 2.1). Qur tel ephone survey
was conducted May 1, 1984 to Septenber 1, 1984, Research Triangle Institute
(RTI) collected data for the University of Maryland on recreational use and
perceptions of the Chesapeake Bay using a randomtel ephone survey. The
t el ephone survey was planned and executed jointly with an on-site survey of
beach users at western shore Chesapeake beaches. The 1,044 households wth
completed interviews were residents ofthe Baltinore and Washi ngt on SMSA’s.
Dermogr aphic, attitudinal and use data were obtained. Chapter 3 reports on
the analysis of use patterns and activities derived fromthe tel ephone survey.
It also provides estimates of willingness to pay for Bay inprovenents.

In this chapter the attitudinal information obtained from the tel ephone
survey is exam ned. This survey allows inferences to be nmade about the
i npact of perceptions on decisions to use the Bay. It also facilitates
expansi on of sanpl e patterns of behavior and perceptions to the popul ation.

The phone survey provides information about broad perceptions of the
Bay, but without details about regional variation in quality. Specific regional
information comes fromthe user survey, which gathers data about patterns of
useand perceptions for 408 users of twelve beaches on the western shore of
thle Chesapeake. The user survey is described in detail in Chapter 4 of this
vol une.
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Sonme General Attitudinal Patterns

Several inportant patterns energed from the tel ephone sanple. Forty-
three percent of the househol ds responded that they had used (31% or
intended to use (12% the Chesapeake Bay for recreation in 1984. For the
users, boating (73% of users), sightseeing (69%), beach use (66%), sw mm ng
(64%, and fishing (56% were quite popular activities. Hunting (5% and other
uses (20% were not as preval ent responses. The percent of the Bay users

who visited eastern shore beaches (44%) was nearly the sanme as the
percentage who visited western shore beaches (47% . Mst of the users (81%
al so visited ocean beaches in 1984.

Anong those who did not use the Bay, reasons for non-use included:

Not interested in water-related recreation (40% of non-users)
Too busy to use (25%

Takes too long to get there (20%

Unable to use for health reasons (6%

Water quality unacceptable (5%

Costs too nmuch (5%

Too crowded (3%

Too many jellyfish (3%)

O her (31%

Personal preferences and the scarcity of households’ leisure time were
I mportant considerations. Trip costs and poor water quality were not cited as
often (5% ofthe tine) but were still recognized as reasons.

The fact that only 5 percent of our tel ephone sanple stated that the
Chesapeake Bay water quality was responsible for their nonparticipation nmay
di mni sh one’s assessnent of the role of water quality to Chesapeake citizens.
For one thing, water quality in the Bay is not honbgeneous--it varies
substantially and respondents in our sanple recognized the differences.
Suppose respondents living in Annapolis believe Annapolis’ water to be

unsui table for swinmm ng but water at Pt. Lookout to be suitable. These
i ndi vidual s may respond that time was the prohibiting factor. It takes nearly
three hours to travel from Annapolis to Pt. Lookout. From anot her

perspective, people who do not visit the Bay because of time constraints nmay
know little about the Bay’'s water quality and will not cite water quality as a
probl em

A nunber of other questions were included in both surveys to |earn nore
about perceptions of water quality. For exanple, we asked tel ephone
respondents,

“Do you consider the water quality in the Chesapeake to be
acceptabl e or unacceptable for swi nmng and/or other water
activities?

Only 43 percent of the tel ephone respondents answered “acceptable,”
Alternatively stated, 57 percent of a random sanple fromthe Baltinmore and
Washi ngt on SMSA’s found the Bay water quality unacceptable for sw nmng
and/or other water activities.
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A simlar question was asked in the user survey concerning specific
western shore beaches with which the respondent was faniliar. Even here
there was negative reaction to the water quality, especially at certain beaches.
We di scovered, in fact, that sone households found the Bay’s water quality
unaccept abl e? but nonetheless used it. There are several explanations for this
apparent inconsi stency, It is possible that households may find the water
unacceptable for certain kinds of activities (swimming) but not for others
(beach use or boating). Households may find the water quality acceptable for
activities with short duration or during certain seasons ofthe year when the
Bay appears cl eaner. Finally, as mentioned earlier, the question abstracts
entirely from the natural heterogeneity of the Bay. Sonme areas nmay be
unacceptable to just about everyone Wwhile others may appear clean to the
majority.

Some insight was provided by the user survey into the specific factors
considered inportant in visiting a Chesapeake public beach. W asked
individuals to rank each of five factors on a scale ofone to five, with five
bei ng the nost inportant to them The weighted averages and nedians were:

Mean Medi an
Presence of floating debris or oil 4. 32 5
Presence of odors 3.44 4
Presence of jellyfish 3.41 3
Presence of cloudy water 1.97 2
Presence of seaweed and ot her 1.85 1
aquatic plants
These numbers indicate that floating debris and oil is the major quality

criterion, with odors and jellyfish being the next nost inportant.

The question was re-analyzed by considering the differential responses of
users who cane into contact wWith the water (swi nmers and waders) and those
who did not (sunbathers, etc.). The contact users cited odor as the nost
i nportant or the second nost inmportant criterion 56 percent of the time,
whereas non-users cited it as highly inportant only 16 percent ofthe tine.
On the other hand, the presence of jellyfish was considered to rank as the
first or second factor for the non-contact users 84 percent ofthe tine but
only 37 percent for individuals who were in contact with the water. These
results are somewhat difficult to interpret because we cannot determ ne cause
and effect. Logically, those noat bothered by jellyfish are likely to refrain
fromentering the water. However, those who go into the water are nore
likely than those who don’t to detect unpleasant odors.

In any event, of the five factorsdeenmed inportant and perceivable to
beach users, three are characteristics which could be |inked with water
quality. It is interesting, for the purpose of keeping our perspective, that a
natural factor (jellyfish ) ranks among the unpleasant features ofthe Bay.
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[WO Propositions about Water Quality and Behavior

To investigate the relation between current water quality and the use of
t he Bay, we exanmined two sinple propositions.

Proposition 1.  The percentage of respondents at a particular beach who
find the water quality unacceptable is related to water
quality as measured by scientific water quality readings
at the site.

Proposition 2. An individual's use ofthe Bay is related to his/her
assessnment of whether the water quality is acceptable.

Affirmation of Proposition. 1 inplies a positive relationship between
i ndi vi dual behavior and the objective nmeasures of water quality upon which
environnental policy is based. Proposition 2, if true, indicates that people are
consistent in matching their behavior to their perceptions of water quality.
Both propositions are inportant in nmaking the connection between
envi ronmental inprovenments and behavi or-based benefit measures.

The Bay is a well studied ecosystem and has been the focus of much
attention by the U S. Environnental Protection Agency and the states of
Maryland and Virginia (e.g. U S. EPA 1983). Also, Maryland counties on the
western shore sanple water at the beaches on a nmonthly basis i n conpliance
wi th Maryland health requirements. These various sources provi de objective
measures of water quality at the Chesapeake beaches, and al | ow examination of
the rel ationship between users’ perceptions and objective neasures at the
beaches visited.

As nentioned earlier, the user survey instrunent contained a question
aski ng respondents to judge whether specific beaches on the western shore
were acceptable or unacceptable for swimmng or other water related activities.
To answer, the respondent was not required to have used the beach but only
to be famliar withit. The water quality at Sandy Point State Park was
famliar to the |argest percentage of people (63 percent), whereas only one
person knew about the water quality at Canp Merrick. The percentage of
those famliar with a beach whe found the water quality at that beach
acceptabl e varied from 94 percent at Rocky Point State Park to 12 percent at
a Baltinore Park, a beach used prinarily by picnickers.

As a guide to the sanple’s responsiveness to water quality, the percentage
of people not finding the water quality acceptable (PCNA) at a beach was
regressed on the noot probabl e fecal coliform count (FCC) for that beach.
The fecal coliform counts were collected at the beaches during the sw mm ng
season by county off icials. Unfortunately, the FCC neasurenment was avail able
for only nine of our twelve beaches.

One might argue that individuals would have no way of perceiving fecal
colif orm However, a high FCC might manifest itself in odors or may be
correlated with other factors which cause visible changes in the water. O
course, periodically high counts could cause a beach to be occasionally closed
by the health officials, a practice that could “brand” the water quality at
certain beaches, Since there were five exanples of beach closures, the

12



estimation ofa relationship between PCNA and FCC shoul d serve as a small
test of the ability of individual to perceive factors correlated with FCC

To assure that obvious restrictions on the PCNA and FCC variables were
not violated by our functional form, a Weibull di stribution was assumed:

(2.1) PCNA = 1 - exp[-(FCC/6)®),

where .is the shape paraneter and é is the scale paraneter. Using a
non-linear |east squares routine, we obtained paraneter estimateaof 2, 537 and
.49 for é and e respectively with ratios of paraneter values to standard
errors greater than two in both cases (see Table 2.1). These results support
Proposition I. There is an apparent connection between objective measures of
water quality at a beach and househol ds’ perceptions that water quality at the
beach is acceptabl e.

Table 2.1
Par anet er Estimates and Standard Errors
for Weibull Distribution

Coeffici ent . 8
Estimate . 495 2, 537.
St andard Error . 095 923.

The val ue of the shape paranmeter suggests that the percent of beach
users who find water quality unacceptabl e is concave in the water quality
variable. (A sufficient condition for concavity is «<1, §> Q) To find the
fecal coliform | evel for a given level of acceptance, equation (1) is inverted
and estimted coefficients inserted

FCC = 2,537 +(-1n(PCNA))3-93,

For an acceptance rate of 90 percent, the estinated maxi mum medi an fecal
coliform count is in the order of 25 fecal coliform per 100 mi . At fecal
coliform counts of 200, 75 percent of the users are estimated to accept the
quality. At counts of 1,200, this estinated ratio drops to 50 percent.

The second proposition was tested using the tel ephone survey response.
Househol ds wer e asked whet her anyone in their household had changed
(stopped or started) swimmng patterns in the Chesapeake because of water
quality. Two hundred seven ofthe 1,044 tel ephone respondents stated they
had stopped, and 26 stated they had started. O those who stopped, 75
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percent believed the water quality was unacceptabl e. I'n conparison, 53
percent of those who did not change thought the water quality was
unaccept abl e. Finally, the water quality was believed unacceptable by 42
percent of those who started to swim

W regressed the individual binary response as to whether or not they

stopped swi mming against their acceptance of the water quality. The follow ng
| ogi stic probability nodel was estimated:

P={1+ exp[ao + «,WQP]
wher e

O if the househol d stopped using the Bay
P=
[1if the household did not stop

WQP -~ water quality percept ion
(1 if acceptable, O otherw se)

A maxi mum | i kel i hood estimation approach produced the effects reported in
Table 2.2. \Wter quality perception appeared to have a positive statistically
significant inpact on whether the househol d continued sw nm ng, indicating
sone relationship between users’ perceptions ofwater quality and their use of
the water. This result provides support for Proposition 2 that behavior is
related to perceptions. Nonethel ess, some people who consider water quality

unacceptable are still observed to swim.
Table 2.2
Ef f ect of Perceptions on Use
Ef f ect Estimate (a ) Standard Error
| nt er cept 1.54 .1?
Water Quality Perception .57 .13

Sampl e Size = 503

Additional insight into the first proposition can be gained froman analysis
of temporal changes in household habits of using the Chesapeake. It is the
consensus anong scientists that the water quality of the Chesapeake fel
substantially over the period 1950-1980 (EPA, 1983). The living resources of
the Bay have been used as a primary indicator ofthis decline. Subnerged
aquatic vegetation and anadromous fish stocks are among those living
resources whose dramatic decrease over this period has been cited. If we can

14



show t hat cont enporaneous with the decline in objective measures of water
quality, individuals were nore likely to quit using the Bay, we have additional
indirect evidence of the |ink between behavior and water quality,

Responses from the tel ephone survey were used to develop a time series
on the percentage of househol ds who changed their swi nmming participation.
The procedure was fairly conplicated since the size of the population eligible
to change its behavior varied fromyear to year. That is, consideration had
to be made for how |l ong the household had |ived in the Chesapeake region
and whether they had previously stopped swinmming. For exanple, households
responding that they stopped swinmming in 1979 clearly were not eligible to
stop again in 1982.

The time series is shown in Figure 2.2. Approximately one percent of the
el igible househol ds stopped swi nming each year in the early 1970 s. Thi s
increased to around fivepercent per year in the early 1980's. The trend is
definitely one of increasing non-participation in swinmng over the tine in
which it is believed that declines in water quality were occurring. Al though
the overall pattern is a dininishing one, there appears to be a possible
modi fication of the trend near the end of the period.

Figure 2.2

Annual Het Change in Swimming Habits
1970 -1984
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[f one is bold enough to assune no reversals in habit for a particular

household, t he individual percentages can be combined to show the cunul ative
effect ofwater quality change on a given 1970 population O househol ds
(Figure 2.3). Wth this assunption, 30 percent of households that had been in

the area in 1970 would have had a Oenber who ceased sw nm ng by 1984.

Figure 2. 3

Cumulative Net Change in SwimmingHabi ts
for a Popu ation in Residence in 1970 and Remaining in Res dence unti | 1984
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The decline is interesting for anunmber of reasons, but mostly because it
shows the potential stock of individuals who could be enticed to return to the
Bay if water quality were inmproved. Benefits from water quality inprovenents
will derive fromincreased desirability of current recreational trips, nore (of
these higher quality) trips taken by current users, and finally trips taken by
those who are currently non-users but are enticed into the activity by higher
quality.  The above anal ysis suggests that water quality inprovements could,
over a sufficiently long time, attract a |arge number of new (or returning)
users. To the extent that demand analysis is based on current use and fails
to predict accurately this potentially |arge number of new entrants, benefit
estimates will be understated.

Results of Sone Focus G oup Experiences

The above evidence about the relationship anong (a) use of the Bay, (b)
subj ective perceptions of the Bay' s water quality, and (c) objective neasures
of specific attributes of water quality in the Bay suggests in general that
changes in water quality have an effect on behavior. In subsequent chapters
we show how econom sts can use informati on about changes - in behavior
i nduced by quality changes to assess t he econom c gains fromwater quality
i nprovenent .

Good theory, convincing benefit measurenents, and effective environnental
policy do not require that individuals act knowi ngly and mechanically in
response t0 changes in anbient quality. |In fact, casual observations suggest
that many peopl e have only vague notions about environmental quality, and
act unconsciously in response to changea in quality. However, nuch can be
gai ned by understanding better the |ink between perceptions and behavi oral
changes. How are perceptions formed?  \Wich aspects of water quality
obj ectively measured, matter nost to people? These and ot her questions about
the formation of perceptions require some insight into individual notives.

Traditional research nethods have not been very hel pful in obtaining
these insights. In contrast, focus groups (Reynol ds and Johnson; Caldor;
Desvousges and Smith) have been found to be a useful means ofinvestigating
the existence and formation of subjective perceptions on environmental issues
and marketing questions. Focus groups are group interviews conducted in the
formof informal discussion sessions under the guidance ofa neutral
noderator. Participants are encouraged to talk at will and describe persona
experiences, anecdotes, and acquired know edge. The noderator nerely
encourage participation by all, nediates argunents and spurs conversation
and thought through questions carefully designed to give direction to the
di scussi on. By encouraging participants to reveal thought processes and
| evel s of awareness, their notives begin to energe.

For this study we conducted two focus groups ofa quite different nature.
The groups were made up of 10 to 15 individuals who had sone comon
association Wi th one another. Each session | asted about one and a half hours.
In each group there were Chesapeake Bay users and nonusers; however, t he
gLoups were chosen so as to be heavily weighted towards people famliar with
the Bay.
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One focus group consisted of students at the University of Maryland in
Col | ege Park, who were nenbers of a wildlife conservation group. Many of
these students had taken environmentally related courses. A nunber of these
students had grown up in close proximty to the Chesapeake Bay, as active
users of the Bay.

The second group consisted of residents of nei ghborhoods al ong the
western shore of the Chesapeake in the vicinity of Plum Point, Maryland.
Their participation was solicited through an announcenent in a | ocal

newspaper. Many, although not all, of the individuals were retired, and all
l'ived near the shore year round. Their backgrounds and education were
quite varied.

These groups were polar in several respects. The col | ege group was

young, formally educated in many scientific and environnental matters, and
tended to be active users of the Bay. The Plum Point group was ol der, often
retired, not necessarily fluent in scientific and technical matters, and often
somewhat passive in their use ofthe Bay. The groups shared the
characteristics ofhaving no small children and not being actively engaged in
bui | di ng careers.

In each case, the noderator presented a formal introduction indicating the
general purpose of the gathering and the underlying research. The
i ntroduction waa notably vague so as not to bias subsequent responses. For
the remai nder of the session the moderator rai ned questions but did not
attenpt to confine individuals’ responses. Al| individual were asked to
res?ond to noat of the questions se as to avoi d dom nance by one or two
peopl e.

Exanpl es of the types of questions raised were the follow ng

Wiat does water quality nmean to you?

How do you know when the water quality is poor?

What activities do you pursue on the Chesapeake?

Has the water quality gotten worse over tine?

What do you think is the noat serious cause of pollution in the Bay?
I's water quality different in different parts of the Bay?

Initially, we had several questions in mind which we hoped the focus
groups could help us answer. These included the follow ng:

1. What sources of information do people use in fornming their perceptions
of water quality in the Chesapeake Bay?

2. \What factors affecttheir interpretation of this information (e.g. past
experience, attitudes), i.e. what is their standard based upon?

3 In what way does the water quality of the Chesapeake affect people;
I.e., in what sense do they |ose when water quality deteriorates?

4 Do their perceptions affect their behavior and how qui ckly can
behavi or be expected to change in response to environment changes?
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Qur focus group results suggest the follow ng answers to these questions.

Question 1.

Appearance waa by far the nost frequently mentioned signal of water
quality deterioration. Whet her or not the individual had been exposed to
scientific information on the subject, he was nost |likely to report that how
the water looked, felt and snelled were his nost inportant indicators. Even
i ndividuals who nolonger used the Bay or certain sections of the Bay based
their decisions on the water's appearance during their last visit.

Wt hout exception, individuals used clarity of the water as an indicator.
The degree of transparent y of” the water was taken for granted to be a
neasure of quality. Afew individuals, particularly those living on the Bay all
year, noted seasonal differences in clarity, but still used this as their first
quality indicator. Other factors which signalled poor water quality were the
nature of the bottom, di scol oration of the shoreline, froth on the water?
floating debris (including man-nade) and dead fish. Smell was a clear signal
of poor water quality, but odors were not common, and visual appearance was
used as a more discrininating indicator.

The second most conmon signal of pollution was “guilt by association.”
Individual s frequently stated that they deduced that water quality would be
poor in sections close to activities which they reasoned woul d generate

pol | ution. Such activities included sewage treatnent plants, housing and
i ndustrial devel opnents, marinas and ot her heavy concentrations of boats, and
farms (particularly with Iivestock). These deductions took place in both

groups but were ofa slightly different nature. The college-age group was
relatively more concerned with agricultural operation and wth contam nation
from boat sewage. The ol der group seemed to consi der devel opment -- with
or without sewage treatment -- of greatest concern. Sonme of this difference
can be accounted for by the spatial location and famliarity of the two groups.
The Plum Point group knew |ocal conditions well but were relatively inmmbile
and had limted experience with the rest of the Bay. In contrast, the col|ege
students were heavy boat users and therefore extremely nmobile. They tended
to have personal experience along |large portions of the Bay and its
tributaries. G aphi ¢ exanpl es of manure pond overflows, run-off from pig
farms, etc., were offered. Residents of the Plum Point area would have little
exposure to agricultural runoff, nore conmon to the upper Bay.

Tel evision, radio and newspapers were the next nost common external
source of i nformation. Rarely waa specific information about |ocal Bay
conditions gleaned fromthe nmedia. Instead, these sources create a genera
awar eness of environmental problens. In large part the inferences about
activities which create pollution were baaed on information gathered from
t hese secondary sources.

It was clear that at |east some individuals were privy to nore objective
and scientific information than that available in the public nmedia, although the
di stinction between types of information sources was not always made clear.
Many of the college students had taken courses and subscribed to scientific
journals. They were able to draw nore sophisticated deductions about |inks
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bet ween water quality and surrounding |land uses.  Also, these individuals
tended to be distrustful of information obtained fromthe nedia.

The final signal of pollution also depended on deducti on. | ndi vi dual s
noti ced changes in the anount and diversity of wildlife in and around the Bay
and concluded that these changes were the result of water quality changes.
Specifically nentioned were crabs, turtles, and ducks. One i ndi vi dual

associated a decline in the diversity of finfish species with water quality
deterioration,  Another individual argued that increases in fish prices were
due to pollution.

Question 2.
Different individuals seemed to interpret simlar information in different
ways. Factors which affected their interpretation included their past

experience and general attitudes. Wen individuals react to the appearance of
sonet hing, they nmust, by definition, be conparing it to a standard. Mor e
often than not, the standard used by these groups was past experience,
al though occasionally individuals seemed to be operating with a less personal
standard such as pictures of clean water in nountain lakes. Frequently
i ndi vidual s conpared the appearance ofthe water to what they (accurately or
not) remenbered experiencing as a child. Wth the exception of one individual
(of the older group), everyone remenbered the Bay water being cl eaner when
they were children. This was true of the 18- and 19-year-olds as wel| as the
50- and 60-year-olds. When questioned, individuals admtted that both
maturity and publicity had raised their |evel ofconsciousness about water

quality but still insisted that water quality was poorer now than when they
were children. Also, the college studenta noticed some inprovenent over the
| ast fewyears --in terns of fewer dead fish and birds, less heavy oil

present, and the cleanup of dumps along the tributaries —although they
t hought the water was dirtier now than ten years ago.

Individual s’ interpretationa ofinformation were also clear] y affected by
their general attitudes -- level of trust in political and entrepreneurial forces
and confidence in technol ogy. Anong the coll ege students, sone indicated
distrust for political processes and commercial enterprises to the extent that
they believed everything was polluted, whether or not they could see it,
These individual s stated that they would need hard scientific evidence to be
convinced that inprovenents had been nade. At the other extrene, notably in
the ol der group, a fewindividuals indicated a trust in the scientific
community, regulator y processes and technol ogy, fueling that the popul ace
woul d be protected fromunsafe conditions through cleanup activities. Some
indicated resignation to the trade-off between the environment and
devel opment. In all cases attitudes affected how individuals interpreted the
same sensory and media information.

Question 3.

I ndi vidual s perceived thenselves to be affected by water quality in a
nunber of ways. |t was clear fromthe discussions that both groups were
appr ehensi ve about going into water they perceived to be dirty. A distinction
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was nmade between wadi ng and swimming, as many indicated that they did not
dare submerge their heads in water they thought to be polluted. Al so nany
wore shoes when wading to avoid contact with the bottom \Vhile only a few
actually mentioned bacteria and potential illness, nost seenmed to have health
and safety factors in mnd.

It is difficult to separate this apprehension from the general
unpl easantness associated wt h unattractive water. No doubt we are
conditioned to link clarity with cleanliness and cleanliness with health.
Nonet hel ess, it seems that even if the individuals were convinced there were
no health risks, they would consider thenselves hurt by water quality
deterioration. Many nentioned the unpl easant feel of the bottom and t he
sticky filmthat swinmers feel on their skin after bathing. Qhers nentioned
that clear water allowed themactivities such as seeing living organisms in the

wat er, activities which were precluded by nurky water. Still others who
never entered the water but only wal ked along it reported the experience
more pl easurable when the water |ooked cleaner. In fact, some gave up the

activity when the water |ooked dirty.

What is interesting however is that no one nmentioned toxica or heavy
metala. Some were aware ofthe termnutrients, and nost connected this with
turbidity, algal blooms and sliny bottons. Q hers enphasized oil spills.
Particularly in the ol der group, individuals expected that pollution could be
seen. Those individuals seemed nmost conscious of health risks, yet indicated
they felt safe going swi nmmng on days when the water |ooked clear. Few
i ndi cated apprehension about heal th effects from unseen pollutants.

Lasses al so accrued to individuals through perceived reductions in angler
and duck hunting success. Many conplained of a decline in the quality of
fishing, crabbing and duck hunting. Gt hers conpl ai ned of the reduced
variety of finfish available in the Bay. Anmong the college students were sone
who professed a concern for the wildlife in situ. That is, sone individuals
i ndi cated reduced enjoyment of non-consunptive wildlife uses.

Individuals also indicated a fear of eating fish and shellfish caught in
pol luted waters. For many individuals |low catch rates were irrelevant because
they did not dare eat fish caught in local waters.

Interestingly, one individual who did not use the Bay for any recreational
activity indicated that he really did not care what happened to the water
quality in the Chesapeake. His only concern was the quality of his drinking
water. Here is a real world exanple ofthe concept of “weak complementarit y.”
Weak conplementarily is said to characterize an individual’'s preferences if he
does not care about the quality of a resource that he does not use.

Question 4,
Earlier inthis chapter, survey results were shown to support the
empirical relation between behavior and perceptions. However, frequently

i nconsi stent behavi or was observed--some individuals perceived the water

quality to be poor but continued to use it. The focus groups shed sone |ight
on these anonalies.
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Wth only a few exceptions, the individuals in both focus groups were
famliar with . the Bay and were recreational users of one sort or another.
Also, with only a few exceptions, the individuals were deeply concerned about
the water quality of the Bay. In most circunstances individuals had not given
up all forns of recreational use, but they had reduced that use and curtailed

some activities altogether,

We can nodel an individual’s behavior as changing in three waysin
response to perceived changes in water quality: he can alter the choice of
whet her to participate in an activity, he can alter the sites at which he
recreates, and he can alter the frequency ofrecreation.

The two grogf%s reveal ed different types ofreactions to water quality
deterioration. e younger, nore nobile group stopped going to certain

pl aces which they perceived to be worse. The ol der, less nobile, group
stopped participating in certain activities which they perceived to be sensitive
to water quality, particularly swmmng. They also curtailed their fish and
crab catch to avoid eating contamnated fish. In both groups, there appeared
to be a frequency dinmension to individuals' reactions as wel . Many who
found the water quality too poor for swinmmng generally indicated they would
go in on especially hot days or on days when the water | ooked especially
clear. The latter suggests that the degree of intra-seasonal variation in
pollution and other causes of turbidity wll affect the frequency of
participation in a recreational activity. O course only those who |ive near
the shore can asseas the water clarity before incurring the costa of the
recreational trip.

While there ia no firm evidence for this, many individuals seened to
participate nore in recreational activities than they believed wise. |n many
cases, it was because they had been participating in these activities for years
and resisted giving them up and because they perceived no suitable

al ternative. In contrast, some individuals had curtailed certain activities
because of bad experiences and indicated that it would take very convincing
evi dence to bring them back. All of this suggests that the response of

behavior to perceptions may be significant but may al so be a del ayed
response.

Summary of Focus Group Experience

In summary, we can construct a set of hypotheses about perception
formati on. The list woul d include

10 Individual associate the quality ofthe water with its appearance --
specifically its clarity and col or.

2. Individuals associate the quality with the anount of floating
(man- made) debris and dead organisma.

3. Individual s associate quality with angler success rates.

4. Individuala deduce quality fromsurrounding |and and water uses.
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5 Individuals infer things about the quality of water from general
publicity about the environment and/or technol ogy change.

6. Individuals learn specifics about quality from scientific publications,
educational experiences.

The nore exposure individuals had to information of the sort included in (5)
and (6) , the more likely were they to deduce things about water quality from
surrounding activities. Nonethel ess, itens (1) and (2) in the above |ist
dom nated, irrespective of age, education, etc.

I ndi vi dual s perceived thenselves to be harmed by poor water quality
through a nunber of routes:

1. The individual's recreational experience is degraded by unpleasant
appearances floating debris, etc.

2. The individual fears health and safety risks.

3. The individual believes poor water quality reduces catch rates and
variety of species.
4. The individual fears eating fish fromareas with poor water quality.

It is worthy of note that both unpleasant appearance and poor fishing
conditions harm i ndi vi dual but also serve ™ signals of poor water quality.
These signals carry with them suspicions offurther losses in the form of
health risks from contact with the water or fromeating contaminated fi sh.

Concl usi ons

In this chapter we set out to explore the relationship between human
activities and the water quality of the Bay. This relationship is inportant for
the Chesapeake Bay Program for several reasons. First, hunan use of the Bay
is the ultimate goal of devoting resources to inproving the quality ofthe Bay.
Gai ni ng sone sense that people change their use of the Bay with changes in
wat er quality suggests that Bay clean-up strategies can have significant
value. Second, economi sts’ benefit measures of inprovenents in water quality
are based primarily on changes in behavior. Knowi ng that househol ds have
some sense ofwater quality and are affected by this sense ofwater quality
when deciding how to allocate their scarce tine and resources gives support
to the nethodol ogy of benefit neasurenent.

We have explored the rel ationshi ps between perceptions and hunan
activities in two ways. From two surveys, a phone survey of househol ds and
an on-site survey of beach users, the relationship between objective neasures
of quality and perceptions of quality and behavior has been exam ned. The
t el ephone survey supports the relationships in several ways. Househol ds that
perceive water quality as unacceptable are more likely to quit using the Bay.
The telephone survey al so shows an inplicit but positive correlation between
t he likelihood of quitting and the Bay's “water quality. The user survey also
provi ded support for the perceptions [ink. This survey shows positive
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correl ati on between neasures of fecal ecoliform at each of nine beaches and the
proportion of househol ds that found each beach unacceptabl e.

The focus groups provide insight into how people judge the quality of
water and why t hey change their behavior in response to quality changes. A
variety of sensible notives contribute to behavior changes. People snell, feel
and see the water and its surroundings. They react when they |earn about
changes in water quality from newspapers television and other nedia.

O particular inportance to policy nmakers is the clear signal that
i ndi viduals suffer from waterquality deterioration in nore than one way.
Many regulation are inplicitly based on health standards, yet health effects
are only part of the story. Irrespective of health risks, individuals were
uni form'y adament in arguing that recreation in water perceived to be dirty is
less enjoyable. This dimension is not totally independent of health concerns,
however, since dirty water was additionally considered to be a signal for
health risks. The word “risk” is a key one. Wether or not a given state of
water quality does in fact present a health risk, the individual suffers from
the uncertainty associated with not being able to assess the risk hinself.
Wiile we do not go into this problemin great depth in this study, it is
i nportant to keep a few things in m nd. Uncertainty is ceteris paribus
undesirable, and there are two sources of uncertainty involved here. Oneis
the uncertainty associated with not knowi ng what is in the water and whet her
it is potentially harnful. The second is the uncertainty associated with the
actual onset of adverse health consequences if indeed the water was
potentially harnful.

The | osses described above pertain to water use that involves contact.
There are still nore ways in which individuals perceive thenselves to be
harmed by poor water quality. The enjoyment associated with any activity
within sight of the Bay is clained to be dimnished if the water appears dirty.
Finally, to the extent that poor water quality reduces fish abundance and
species variability y, sportfishermen see thensel ves harned. Finally, even if
fish catches aren’t reduced, perceived poor water quality suggests health
ri sks associated with eating fish catch.

Together the -two sources of information provide support for the
i nferences which we draw in the follow ng chapters. Individuals are aware of
water quality, change their behavior in response to water quality changes,
and derive benefits when the quality of the Bay is i nproved.
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Chapter 3

Recreational Use of the Bay and WIlingness to Pay Estimates
for Inprovenment to the Bay se a Whole

A variety of methods have been used to analyze the welfare effects of
wat er quality inprovenents. In the introduction to this chapter, a brief
description of the two basic approaches is offered to prepare the reader for
the methods used in this and follow ng chapters. A nore thorough exam nation
of one of the methods? contingent market valuation? is offered in Cummings,
Brookshire and Schulze. Bockstael, Hanemann and Strand supply a thorough
exam nation of the other method, i ndirect narket val uation,

The indirect market approach uses individual behavior in related markets
to infer val ues of non-nmarketed goods. For the case in question, water
quality, the researcher observes the demand for goods that are relatad to
wat er quality, such as recreational tripe. The useful ness of the approach
depends on the responsiveness of behavior toward water quality. If
i ndividual s value good water qualit y, the y will be drawn to goods or activities
associated with high quality water end will be willing to travel farther and
incur greater costs for this inproved experience. Thei r behavi or can be
observed, and fromthis, values deduced. One drawback to this approach is
t hat assunptions regardi ng behavior nmust be made in order to assess val ues.
This results in untestable restrictions on behavior inplicitly or explicitly
i mposed in t he modelling process.

Contingent market analysis involves the establishnent, in the interviewe’s
mind, of a fictitious or hypothetical market circunmstance. The interviewee is
asked to respond to the circunstance in a hypothetical manner. By
establishing a scenario to explain the respondent’s answers, the researcher is
abl e to deduce characteristics of the respondents preferences.

The “average” willingness to pay or sell is the predoninant val ue obtained
in nost contingent valuation exercises. A question or series of questions is
designed to elicit the respondent®(hypothetical) bid foror against the policy
in question. The approach can be directed very specifically to the good or
quality change to be valued, and thus, in theory, elicit the amount of noney
needed to keep the individual at the same |evel of satisfaction before and
after an event. The questions can be quite specific and may therefore define

precisely the event or policy to be assessed. The di sadvantage of the
approach is its hypothetical nature. Rarely is it possible to test the validity
of the response. through observations on behavior. |n addition, the specific

val uation problem may be so renpte fromthe respondent’s market val uation
experiences as to | eave himunable to respond reliably.

Conti ngent valuation has been deemed a useful technique (see Cumm ngs,
Brookshire and Schulze) provided it is applied to problens which are closely
associ ated with conmon narket val uation experiences. Car-son and Mtchel |
present evidence of stable contingent valuation estimates for national benefits
of clean freshwater in the U S
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It seenms reasonable to attenpt some contingent valuation for the
Chesapeake Bay problemas long as caution is exercised in the interpretation
of the results. For us, derivation of the contingent values thus obtained is
not intended as an end unto itself, but rather information to support the
results of additional analyses.

Recreational Use of the Bay

During the summer of 1984, a tel ephone survey of over 1,000 househol ds
in the Washington, D. C. and Baltinore Statistical Mtropolitan Sanple Areas
(SMSA’s) was conduct ed. A description of procedures can be found in
Appendi x A Appendix B is a copy ofthe survey instrument. One objective
of the survey was to provide a conplete inventory of beach use by residents
in the Baltinore/ Washington SMSA’s ( see Figure 2.1 ) , which include the District
of Columbia, several counties and incorporated cities in Northern Virginia and
much of central and southern Maryland. Restricting the geographical area in
this way biases the sanple of individuals toward urban residents. However,
this area includes a |arge percentage of the population surrounding the Bay.

In the subsequent discussion, the percentage figures reflect the sanple
response rates corrected by sanpling weights to define unbiased estimates.
The projected total nunber of househol ds purported bel ow to participate in
various activities are estimated as the product of these wei ghted response
rates and the approximately two nmillion households residing in the
Bal tinore/ Washi ngt on SMSA (the 1980 Census reported 1,876, 144 househol ds).

On the basis of the tel ephone survey, 43 percent of the region’s
househol ds are estimated to have used or intended to use the Bay for sone
recreational activity in 1984, Participation rates varied across the region (see
Table 3.1) with Anne Arundel County having the highest percentage use (69%
and the District of Colunmbia the [owest (21%. O the renumining areas,
Northern Virginia had the next |owest participation rate (37% and Montgonery
County the next highest rate of participation (48%.

The househol ds used the Bay for a variety of recreational activities.
Swi nmi ng/ beach use was the nost popular, with a projected 740,000 househol ds
participating. The next nost popular activity was boating which attracted a
projected 620,000 households. Sightseeing (estimted 586,000 househol ds) and
fishing (estimated 477)000 households) were also very popular. The projected
nunber of househol ds who used the Bay in conjunction with hunting totalled
only about 45,000. There were an estinmated 170,000 househol ds that reported
ot her uses of the Bay.

As one m ght expect, households often participate in nore than one
activity. For the major use activities of swiming, fishing and boating, Table
3.2 shows the percentage of respondents who participated in one activity or
nore. Roughly speaking, about one-third of the households participated in al
three activities, one-third participated in two ofthe three activities, and the
remaining one-third participated in a single activity. This distinction has
i nportance for benefit estimation; if any one household s participation were
limted to only one activity, independent behavioral studies of each activity
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Table 3.1

Participation Rate” in Chesapeake Bay Activities
By Activity andArea, 1984

o Prince George's
Nor t her n District of  Montgonery end Charles Anne Arundel

Virginiat Columbia count y Count iea Count 'y Baltimorec  Othersd

x Participation in

CB Activity (1984) 22 9 37 34 60 36 36
x Participate or’

Intend to Participate 37 21 48 46 69 45 42
x Participate cp

Fi shi ng 12 8 16 18 33 19 21
x Participate cp

Swimming 10 R 24 21 33 23 23
s Participate cs

Boat i ng 17 8 26 24 4B 24 33
x Participate cs

Hunt i ng l 0 l 0 5 2 3

*Weighted per cent age, representing a randow sample Of Baltinore-Washington, p.c. sMsa's.

®Includes Fairfax, Arlington, Prince WIliam and tewdon counties and the cities of A exandria, Fairfax andfalls Church.
“Includes waltimore City and portions of Howard and Baltimore counties.

dIncludes Carroll and Harford counties and portions of Howard and Baltimore counties.
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Table 3.2

Joint Participation Rates* in Chesapeake Bay Activities
y Activity and Region, 1984

One Activity ™o Activities Three Activities
Fishing | swiming® | Boating ;',flr:?,‘ | E(l)asfhll nl?‘ I Ege;t-lﬁa‘ Fi shing swisming Boating

Overal | ' 3 14 10 9 9 20 34
Northern Virginia 3 15 11 6 9 15 38
District of Columbia 10 15 5 15 54
Mont gormery  County 1 22 12 8 9 22 26
Prince George's and

Charles counties 8 17 7 7 11 19 k|
Anne arundel County 3 3 10 7 10 34 33
e ey 3 13 9 1 6 2 37
O her Maryl and 3 15 4 20 18 40

o \\éi ghted percentages, representing a randm anple of the Baltinore-\Washington, b.c. sMsA’s.

swiming | NCl udes beach use.



coul d be aggregated to provide the basis of atotal benefit estinmation for
i mproved water quality. Miltiple participation and the interdependence anmong
activities prevents straightforward addition of benefits calculated in demand
studies of individual activities.

Wile it may be necessary eventually to undertake a conprehensive benefit
analysia of all Bay activities? there is enough current information to shed some
light on the value of the recreational use of the Bay. [|ndependent studies
are useful, if for no other reason than to establish “conditional” relationships
bet ween activities and key factors. This may facilitate future studies by
isolating key factors for which information is critical. Moreover, by analyzing
a series of partial systems, bounds nmay be established on the total potenti al
benefits.

Aggregate WIIlingness to Pay

This portion of the chapter enploys the contingent valuation technique to
value inprovenents in water quality in the Chesapeake Bay. The hypotheti cal
circunstance posed to survey resondents involves the alteration of the Bay’s
water quality fromits current condition to an inproved condition which, in
the respondent’s view, is acceptable for swimming. . Because individuals’
perceptions of water quality are not easily linked to objective neasures (see
Chapter 2) and because individuals do not easily understand these scientific
measures, the hypothetical circunstance was franed in terns of the
respondent’ s acceptability. This limits the specific application of the results,
since there is no sinple way to determne at what point clean-up efforts raise
the water quality to an acceptable level for everyone. However, the evidence
presented in Chapter 2 offers sone guidance as well as sone historical
perspective.

The househol ds responding to the contingent valuation experinent are a
subset of the tel ephone survey of the Baltinore-Washi ngton SMSA’s. Each of
the randomy sel ected househol ds was asked:

“Do you consider the water quality in the Chesapeake to be
acceptabl e or unacceptable for swimmng and/or other water
activities?

O the 959 respondents, over one-half (57 percent) found the water quality
unacceptable. ‘1’'hose who responded that it was unacceptable were asked:

“Wuld you be willing to pay ($A) in extra state or federal
taxes per year if the water quality were inproved so that you
found it acceptable to swmin the Chesapeake?”

The anmount of noney ($A) was varied randomy from $5 to $50 over the

sanpl e. The percentage of respondents who answered “yes” is shown in Table
3.3
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Table 3.3

Percent of People WIling to Pay Additional Taxes
for Acceptable Water Quality for Swi mmng, by Amunt of Tax

Amount of Tax Increase $5 $10 $15 $20 $25 $30 $35 340 $45 $50

Percent of
Respondents WIling
To Pay Tax Increase 64 66 63 70 58 46 57 47 47 53

I f sanpl e sizes were bi g enough, nonotonically decreasi ng percentages
over the entire range would Iikely be revealed. Nonetheless, the percentages
are in general declining as the anount of the tax increases. O those who
were presented atax of $5, $10, $15, or $20, an average of 66 percent agreed
(hypothetically) to accept the tax burden in exchange for acceptabl e water
qual Ity. O those presented a tax of $25, $30, $35, or $40, the average
percentage dropped to 52 percent.

Analysia of Wl | i ngness to Pay Responses

Hanemann (1984) describes a nmethod for analyzing a central tendency in
willingness to pay from questions with “yes” or “no” answers. Let the
respondent derive utility fromthe nonmarket good, water quality, and from
money inconme (y) which can be used to purchase nmarketed goods. Alsolet a
vector (x) of individual characteristics affect his utility. Wility is given by
u +(1 ,y;x) when the water quality is acceptable and U. (0,y;x) when it is not.
The functions u,, and u.. are not known, and thus are considered stochastic
to the researcher; That is

(3.1) uy(Jds ¥ix) = v(Jyi x) + vy J =0,
where vy are independently and identically distributed random variables with

nean zero.

Wen offered swinmmable water at a tax of $A, the individual will accept
the tax providing that
(3.2) v(l, y-A X) + viev(0, yix) t vo

and decline otherwise. In this framework, the individual’'s response becomes a
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random variable with probability density

Po = Pr{accept tax in exchange for sw mmable water}
= Pr{v(l, y-A X) - v(0, y;x)eVo - v,}
p, = Pr{not accept tax in exchange for swi mmable water} =1 - p..

Define =m =zvev, and |let Fy(:) be the cunulative distribution function of =
Then the probability ofaccepting the tax in exchange for sw nmabl e water
equal s Fp{dv) where 4v is the difference between the deterministic portions of
the utility function in the two states (see equation (3.2)}.

At this point any of a nunber of utility functions, individual
characteristics, and density functions to complete the anal ysis could be
chosen. Like Hanemann, we choase a | ogistic cumulation distribution function.

Al so, we chose a linear function (see Sellar, Chavas and Stoll for the
limtations ofthis form for v(0), such that

(3.3) v(j,y) =aj+ By, £>0

where the argunents of x have been tenporarily suppressed. The difference,
Av, is8 (&, - =) - BA, which gives a probability nodel of the form

(3.4)  F(m) = [ Fl-ap + ay - PADT [1 - Fl-ag + & - BA})]

ies, itSo

where So is the set of individuals refusing to pay the tax, and S;its the set
accepting the tax.

Conceptual Iy, we sought the value A for which
(3.5) u(l, y-A x) = u(0, y;x).

Conbi ning equations (3.2) and (3.3) produces the result that when (3.5) holds,
A is defined as the following

A=1[(a, - a)(-%n) /8
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Since m is random, so ia A. To evaluate A we chose to takeits expectation,
assumng @¢ « 1 » and B to be constants, whi ch yiel ds

(3.6) E[A] = (a1 - =0)/8.

Thus, (x, - @3)/B is the expected (or average) tax that would nake an
individual just indifferent to paying the tax in exchange for acceptable water
qual ity and not paying the tax but forgoing good water quality. Now we need
estimates of the paraneters a ,, %oy and £ to get a value for E[A].

Results of Analysis. By Subgroups of Respondents

In developing the theory it was admitted that individual characteristics
(designated by the vector x) were likely to affect the utility function which in
turn woul d affect the paraneters in (3.6). Some of these characteristics are
strictly idiosyncratic and not worth trying to nodel, but others nmay be
associated with identifiable subgroups ofthe population. Three neans of
subdi viding the popul ation suggest thensel ves--by househol d income, by race
and by Bay user/nonuser. |In the sanple obtained in 1984 there was sufficient
correl ation between race and i ncone to nake the separate treatnent ofthese
infeasible. Additionally, it was difficult to subdivide the population by incone
because incone appears in the data set as a continuous variabl e and
arbitrarily dividing it into ranges did not prove useful.

After sone prelimnary logit analysis, a nodification ofthe nodel shown in
(3.4) was estimated. One nodification entailed nmaking the («, - @) depend on
whet her soneone in the household had used or intended to use the
Chesapeake Bay in 1984. A variable (D, ) was included to reflect use. This
approach allows us to test whether users value the change in the Bay' s water
qual ity more than non-users, ceteria paribus. The other nodification involved
making the bid coefficient, g, depend on the racial classification. Because
there is a wide disparity in income between whites and non-whites (average of
$40,000 annual |y vs. average of $25,000), the marginal utility of incone, which
B represents, maY be different for the two groups. Use ofa binary variable
(D;) in conjunction with the tax variable permtted an exam nation of the
effect ofrace on the marginal utility of income.

The results of the estimation are reported in Table 3.4. The anount of
the tax significantly reduced the probability that a respondent would agree to
pay the annual tax increase. Al so significant were the use/intercept
interaction variable and the tax/race interaction variable. Both users and
wh ites were nmore likely to accept the tax increase.
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Table 34

Logi stic Mddel Estimates Related to the Probability a Respondent
WI| Accept a Tax Increase

Esti mat ed
Vari abl e Coef ficient Standard Error t-rat io
Constant (&, - @p) .385 . 222 1.73
D, - Constant 1.084 .202 4.77
Amount of Tax - .043 .009 - 5.37
D, “ tax .035 .007 “ 4.78

Chi-squared = 47.10

aD,,D,represent bi nary variables for the use of the Bay and white racial
characteristics, respectively.

The above results are difficult to interpret because ofthe high correlation
between race and i ncone. It should not be assumed t hat whites, ceteris
paribus, have a higher willingness to pay for water quality. There is
insufficient data, however, to test the separate effects of income and race. To
determ ne whether wllingness to pay changes by income classes, the analysis
was reworked and estimates for the expected val ue of Awere obtained for five
arbitrarily defined incone classes (3$0-$20, 000; $20 ,000-$50,000; $50,000-$80,000;
over $80,000; incone not reported ). Ve thus assuned the utility function (3.3)
was |inear in income only within the ranges described above. Additionally we
al l owed the {(a, - «,) estimateto vary dependi ng on whether an individual was

a user or non-user during 1984.

The results are shown in Tables 3.5 and 3.6. The coefficients are ofthe
proper sign although. their statistical significance is not overwhel mng. |ncome
cl asses, however, do appear to be an inportant determ nant of the willingness
to pay. The results in Table 3.4 suggest that willingness to pay at first rises
with income and then falls with the highest willingness to pay comng fromthe
m ddl e incone group ($20, 000-$50, 000).

Returning to the stronger results of Table 3.4, but bearing in mnd the
correlation between race and income, the expected willingness to pay of a
random y chosen individual in each of four subgroups is conputed and
presented in Table 3.7. The values are divided on the basis of use and racial
conposi tion of the household. In addition, standard errors for the cal cul ations
are shown. They are conputed on a first-order approxi mati on basis (Kendall
and Stuart, pages 228-332) assuming i ndependence ofcoefficients. A problem
arises with the estimte of expected willingness to pay by white users of the
Bay. The expected value is substantially out. of the range of the tax increase
asked in the survey. Because it is conputed as a ratio of estimated
coefficients, there is nothing to guarantee the value will [ie within the range
of values used in the questionnaire. However, predictions which fall outside
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Tabl e 3.5

Estimates of Utility Parameters by Income G oup

xy - Qg
. Sanpl e Li kel i hood
| ncome Class Users Non- users g Si ze Rat i0
$0 - $20, 000 1.282 . 833 . 028 99 19. 35
(1.89)" (1.72) (1.73)
$20, 000- $50, 000 1.652 . 968 .012 200 11.05
(2.96) (2.04) (.81)
$50, 000 - $80, 000 1.695 1.471 .017 101 42.33 .
(.98) (2.80) (.95)
Over $80,000 1. 157 . 543 .013 22 5'2.79
(2.81) (1.24) (.90)
Income not .533 . 200 .016 93 9.68
reported (1.53) (.42) (1.11)

Wstatistic in parenthesis

Table 3.6

Expect ed Value of WIIingness to Pay
for Acceptable Water Quality for Swimmng by Incone Goup and User G oup,
1984.

Expected Value of WIlingness to Pay

| ncone Class Average for Al Average for Users  Average for Non-users
o - $20, 000 $ 38.54 $ 45.94 $29. 85
$20, 000- $50, 000 108. 60 134. 25 78. 48
$50, 000- $60, 000 95.16 101. 20 88. 08
over $80, 000 66. " 44 89. 00 41. 77
not reported 22. 26 32.64 12.25
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Table 3.7

Estimated WIlingness to Pay for Acceptable Water Quality
by Participation and Racial Conposition of Househol d
1984.

Expected Willingness to Pay

Participation Status Raci al Compos it io0n
White Non- Wit e
User $183. 63 $34. 16
(55.12)» (10. 40)
Non- User $48. 13 $ 8.95
(10. 25) (2.53)

3 Standard devi ation in parentheses

the range are less reliable. The results suggest that a wi der range of tax
i ncreases woul d have yielded nore confidence in the estinmates’ accuracy.
I ndividual willingness to pay bids for water quality inprovenents appear to
have a larger range (i.e. take on larger values) than we anticipated when
constructing the survey.

In Table 3.8 the average willingness to pay for each subpopulation is
conbined with estinmates of the subpopulation size to project total wllingness
to pay figures. The values are based on the telephone sanple estinmate that
57 percent of the population find Chesapeake Bay water quality unacceptable
and on the sanple percentages ofwhite users (27%, white non-users (35%),
non-white users (16% and non-white non-users (21%.

Expected values as well as optimistic and pessimstic values are shown.
The optim stic (pessimistic) val ue is derived using the expected val ue of
willingneas to pay plus (mnus) one standard deviation. On the basis of these
estimates, we could argue a reasonable range of willingness to pay values of
$60 mllion to slightly over $100 nillion, Care nust be exercised when
considering the standard deviation, as it is computed as an approxi mation and
IS not associated with the normal distribution. The val ues shown, however,
represent an “order of magnitude” contingent valuation estimate of willingness
to pay for inproved water quality.
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Table 3.8

Estimated Aggregate’WI!lingness to Pay for Water Quality Acceptable
for Swimming, by Cassification and Scenarios

1984
Scenario
W 11 ingness to Pay “Average*’’ “Opt imistic"c “Pessim st ic"d
~-°- "~ " Thousand $ ----------

User

Wi te 55, 838 72,595 39, 081

Non-whi t e 6, 164 8,020 4,271
Non- user

Wi te 19, 505 23, 641 15, 409

Non-whit e 2,105 2,720 1,514
Aggregate 83,612 106, 976 60, 275

‘Bal ti mor e- WAshi ngt on SMSA popul ati on
bBased on expected willingness to pay
cBased on expected willingness to pay plus one standard deviation
d9Based on expected willingness to pay minus one standard deviation

Reqi onal Comparisons

Stretching the data sonewhat further, one can al so exam ne geographi cal
patterns of responses. The logistic nodel wae re-estimated using sub-sanples
grouped by region: the Southeast regi on (Prince George’s County, Charles
County, Anne Arundel County and the District of Col unbia), the Western region
(Northern Virginia, Mntgonmery County) and the Northern region (Baltinore
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City and County, Howard County, and Harford County). The sub-sanpl es
represent groups, each of which exhibits reasonable internal honogeneity, for
whi ch we have at least one-hundred and fifty responses. Even with these
conditions, however, the statistical results are less significant than the earlier
ones because ofthe smaller sanple size.

The results suggest regional sinilarities and differences (Table 3.9). Sone
consistency is evident as signs on all coefficients are the same for all regions.
Thus an increase in the hypothetical tax decreases the probability of
acceptance of the tax associated with water quality inprovenent. Additionally
the effect of participation and race on willingness to pay for the inprovement
| S consistent across all regions.

Table 3.9

Logistic Mdel Estimates Related to the Probability a Respondent
Will Accept a Tax Increase to Inprove Chesapeake Bay Water Quality,
by Ceographic Area

Vari abl e Sout heast \\ést b Nor t h°
Const ant . 334 .71 .12
(.94)d (.46) (.30)
D, “ constant .78 1.02 1.67
(2. 36) (2.49) (4.77)
Amount of Tax -. 050 -. 070 -.023
(3.33) (3.04) (1.77)
Dy . Tax . 041 . 060 . 015
(3.15) (3.00) (1.36)

Chi—squared for
1 ikelihood rat io 36.5 37.2 48.6

spist. of Colunbia and Counties of Prince CGeorge’'s, Charles and Anne Arundel
®Nort hem Virginia and Mntgonery County

cBalt imore City and Count iee of Bait imore, Harford and Howard
dt-ratio in parentheses

There are, however, systematic differences across regions. Users fromthe
Northern region are willing to pay on average substantially nmore than those
from the southeast or western regions. The figures for nonusers are less
di sparate across regions, with those for the Wst region somewhat |arger. The
estimated willingness to pay figures are presented in Table 3.10.
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Tabl e 3.10

Estimated WIlingness to Pay for Acceptable \lter Quality by Region,
Participation, and Racial Conposition of Household, 1984.

Regi on
Househol d Characteristic Sout heast W\ést Nor t h
White, User $124 $133 $224
Non- Wi te, User 22 25 77
Non- Wi te, Non-user 7 10 5
White, Non-user 37 55 15

Existence Val ue

In the preceding contingent valuation experinent we present non-zero
willingneas t0 pay estimates for non-users as well as users. There are a
number of reasons why non-users may be willing to pay for inproved water
quality. One of these reasons has been labelled existence value by
non- mar ket benefit anal ysts (Krutilla) and stems from early experiences
appl ying benefit cost analysis to water resources projects. Individuals who
never use a resource either directly or indirectly _and never intend to uae it
may still be willing to pay to inprove ita quality or assure its existence.
Formal studies of existence value are limted, but some enpirical evidence
exi sts. Fi sher and Raucher (1984) suggest that nonuse benefita (including
both option val ue and existence value) are sone fraction of the use val ue of
water quality changes. Qther research (e.g., Wlsh et al., 1985; Schulze et al.,
1983 ) suggests that existence value may be greater than use val ue, and
sometimes substantially so.

Exi stence value is a frequently cited concept in the literature, and several
studi es have attenpted to derive explicit estinmates of existence val ue
associated with water quality (Mtchell and Carson, 1981; Cronin, 1982; Wl sh et
al ., 1978; Desvousges et al., 1983). Nonethel ess, no consensus exists on the
nmodel s which underlie the measurenent. Behavi oral |y based nethods of
wel fare measurement are unsatisfactory because, by definition, existence value
i's unconnected with behavior. Suspi ci on surrounds contingent val uation
estimates of existence val ue because these estimtes are even |ess susceptible
to proof or disproof than contingent valuation estinates of usevalues. Even
moreto t he point, the success of a contingent valuation approach depends on
wel | defined questions. Wthout a clear idea of the "notivations behind
exi stence val ue, properly focused questions are difficult to define.
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The Existence Value Experinent

In this section we present some prelimnary results of an experiment
designed to shed sone light on the notives behind existence value for the
Chesapeake Bay. The sanple frane was derived fromthe phone survey
described above. The househol ds contacted randomy by phone were asked if
they woul d conplete an additional mail survey. Ofthe 1,044 contacted, 741

agreed to fill out and return a brief nail questionnaire regarding water
quality in the Chesapeake Bay, and of these 741 households, 282 actually
returned the questionnaires. Because only about 70 percent of those

contacted agreed to receive the mail questionnaire, and only 38 percent of
those who agreed actually returned these questionnaires, these results should
not be taken as representative of the population sanmpled but as useful for
gaining prelimnary y insigh ts into wllingness to pay notives

The 282 respondents were grouped as users or non-users. Users were
defined as all respondents who currently use the Bay or thought they m ght
do so in the future. Respondents who felt certain that they would not use
the Bay for recreation at any time in the future were defined as non-users.
Non- users accounted for 16.3 percent of the respondents.

Respondents were asked t0 consi der a series of situations concerning
public beaches surrounding the Chesapeake Bay. They were asked to assume
that water quality at these beaches had fallen below a | evel acceptable for
SW mi ng, They were told that a project could be undertaken that woul d
cl ean the beaches so that a water quality |evel acceptable for sw nmng was
achi eved and naintai ned. The respondents were then asked the follow ng
question under four scenarios:

“Wul d you prefer that the clean-up project be undertaken?”
Scenario 1, No additional information

Scenario 2. Access to the beaches by the public is permanently denied
so that even if clean, the beaches will not be used

Scenario 3. If the project is undertaken, taxes would be raised so nuch
that nearly everyone prefers that the project is not
undertaken. These taxes woul d be paid by individuals other
than the respondent.

Scenario 4. If the project is not undertaken, funds would instead be
used to inprove hospital services in selected conmunities
surrounding the Bay. O all the people who care, half want
the beaches cleaned, and half want inproved hospital
services, The respondent hinself would never need to visit
any of the i nproved hospitals.

The proportion of “yes” responses for users and non-users under each
scenario is given in Table 3.11
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Table 3.11

Sunmary Results of Contingent Valuation Experinment
on Existence Val ue

Scenari o Proportion of St andar d Proportion of St andar d
Nunber Yes Responses: Error of Yes Responses: Error of
Users . D fference Non—-usersb Difference
1 . 96 . 83
2 .70 . 032 .69 . . 088
3 .11 . 032 .67 . 088
4 .49 . 035 37 091

aThe nunber ofusers in the sanple of respondents is 236.

®The nunmber of nonusers in the sample ofrespondents is 46.

cThis i s the standard error of the difference between the proportion in
Scenario 1 and the proportion in the given scenario.

Interpretation of the Results

In order to interpret the responses reported in Table 3.11, it is necessary
first to consider the ‘potential notives for existence value. Two broad notives
may be discerned: intrinsic and altruistic. Existence value based on intrinsic
motives stems froma concern about the state of the world. Concern about the
order of things may cause people to suffer simply by | earning about pollution
incidents. \What has been called the “environmental ethic” is closely linked
with the intrinsic notive.

O concern here is the second ofthe two notives: altruism People can
gain value fromthe enhanced wel | being ofothers (individualistic altruism.
An extensive discussion of these altruistic notivations can be foundin
Madariaga and MConnel | (1987).

Responses to the question under Scenario 1 are used as a control to be
conpared with responses under Scenarios 2 through 4, where Scenario 1 is
pur posel y anbi guous about ‘project costs. As expected, npat respondents
preferred that the project be undertaken under Scenario 1. Interpreting
non-user responses of “yes” as evidence of existence val ue, the relatively
hi gh nunmber of non-users giving positive responses is consistent with the
results of previous studies that have found evidence of existence val ue.
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Wth access to beaches denied under Scenario 2, the number of “yes”
responses to the question predictably declined. Since the nunber of non-user
responses of ‘*yes” declined when access was denied, it appears that existence
val ue, at least to some individuals, is related to others’ use. Thus, altruism
may , be one notive that underlies existence value. However, even with access
deni ed, nmost respondenta preferred that the project be undertaken. This nay
reflect the presence of a nunber of notivational including an environnental
ethic. Finally, it is interesting to note the closeness of user and non-user
group responses under Scenario 2. Since with access denied there can be no
users, ‘yes” responses fromthe user group will also indicate positive
exi stence val ue. In this scenario, the proportion ofusers and non-users
exhibiting existence value was nearly identical

Scenario 3 is simlar to Scenario 2 in that both attenpt to elininate
altruistic notives. In this scenario, the Bay can be used after the cleanup
but other individuals will be forced to pay nore than what the inproved water
quality is worth to them The similarity ofproportions in Scenarios 2 and 3
supports the notion that the Chesapeake resource is valued for its own sake
In Scenario 2, about 70 percent of the people support the project despite the
fact that there is no useand hence no direct use val ue. In Scenario 3,
roughly the same proportion supports the project even though there is no net
val ue to the users.

Under Scenario 4 the nunber of “yes” responses felldramatically
conpared with the responses under Scenario 1. Since less than half ofthe
non-users preferred that the cleanup project be undertaken, it appears that
the inproved hospital services are on average at |east as valuable as clean
water in the Bay.

The individuals were instructed that they woul d not need the services of
the hospital, thenselves, so it is tenpting to |abel their value for the
i nproved hospital services as existence value. However, the entire val ue of
the hospital services may be due to altruistic motives while individuals appear
to have notives beyond altruismfor Chesapeake water quality inprovenents.

Concl usi ons

The underlying notives for existencevaluermatter to the proper design
and interpretation of contingent valuation experinents. The prelimnary
resul ts concerning existence val ue associated with the Chesapeake Bay suggest
sone ambi guity about its notivation. People are willing to pay for water
quality inmprovenents in the Bay, but how nuch they are willing to pay
depends on the specific nature ofthe opportunities foregone by doing so.
Anmong ot her considerations, these suggest attention should be paid to the
met hods for financing the cleanup ofthe Bay.
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Chapter 4
The Effect of Chesapeake Bay Water Quality on Beach Use

The previous chapter contains a range of benefits frominproved
Chesapeake Bay water quality, based on a contingent valuation experinent.
Al though there is substantial evidence to suggest that the responses to the
hypot heti cal questions were not random but rather associated wth househol ds’
use of the Bay and racial/incone strata, problems still exist with the approach.
Fol | ow-up questioning reveal ed households did not consider alternative uses of
tax increases (e.g. inprovenents in other public goods such as hospitals,
roads, etc.). Moreover, the subjective nature of the water qualit%/ measur e-
ment used in the contingent valuation question does not lend itself easily to
policy anal ysis, based as it is on objective (scientific) nmeasures of water
quality.  Finally, the values represent aggregate val ues, indistinguishable on
the basis of type ofrecreation or geographic |ocation of pollution. Know edge
of user group and geographi cal inpacts of prograns can provide a depth and
ri chness of understanding inportant in the political process.

The remaining chapters are devoted to providi ng analyses of t he gbserved
behavi or of househol ds based on data gathered in previous studies which are
specific to different recreational activities. The anal yses use cross-sectional
i nformati on on househol ds to nodel beach use, boating and recreational
fishing. Once demand functions are estinmated, benefits from access and from
changes in water quality are assessed for each of these activities.

Thi s chapter containa a cross-sectional analysis of beach use on the
western shore of Maryl and. It draws fromthe randomtel ephone survey of
t he Bal ti nore-Washi ngton SMSA’s and a stratified random survey oftwelve
public beaches on Maryland’ s western shore.  As such, the analysis is not
conprehensi ve of all beach use in Maryland but rather the use of the public
areas in one portion ofthe Bay by the citizens in the surrounding environs
ofthe two large netropolitan areas closest to the Bay.

A nurmber of approaches to estimating recreational response to environ-
mental quality changes have evol ved. Many of these depend first on the
estimation of demand for recreational activities which are closely linked to the
environnental resource in question. The recreational demand nmodels currently
in use have grown out ofthe union of neoclassical demand theory and the
travel cost nodel proposed by Hotelling and enpl oyed extensively by recrea-
tional economsts for the paat several decades. The principal contribution of
the travel cost nodel isfoundin the useofthe travel cost to the recreational
sita as the principal conponent in constructing a “price” for the recreational
commodity. The sinple travel cost nmodel can be derived from a neocl assical
utility maximzation framework, as can nore conplex nodels which incorporate
added di nensions to the problem (see Bockstael, Strand and Hanemann, 1986).

One particularly inportant modification of the simple model is the
introduction of quality characteristics of recreational sites (see Volune | of
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this report for the theory). |If the recreational demand nodel is to be used to
estimate the value ofenvironnental quality inprovenents then individuals’
behavi oral responses to changes in quality must be modelled. This requires
observing behavior in the context of differing levels of environmental quality,
whi ch can generally be done only by exam ning recreation behavior at a given
point in time over a group of sites which vary in quality.

The procedure can lead to a nunber of specific methods of analysis (see
Kling, Bockstael and Strand, 1985), each inposing a different set of
restrictions/assunptions on recreational behavior. Wiile there is no concensus
regarding the “correct” nodel, the two nost proninent. nodels in the literature
can be categorized as the (nodified) neoclassical model and the discrete choice
nodel . The neocl assi cal model has the formof the traditional demand system
with quantities being a function of prices and water quality. The nodel is
modified in sone way to facilitate the inclusion of water quality paraneters
which do not tend to vary for a given site over the popul ation, Additionally,
demands are generally treated independently. A conmon approach is the
varyi ng paramneter nodel (VPM, as put forth by Smth, Desvousges and
McGivney (1986). Here, independent single-site nodels of recreational trip
demand are estimated, and the estimates of the intercept and price coefficient
are correlated with the site’s water quality. Then, in policy analysis, changes
in water quality change the intercept and slope of the demand curve, thereby
i nfluencing quantity consumed and the welfare derived from recreational
activities.

The discrete choice nodel (DCM) has al so taken many forma (e. g., Caulkins;
Morey and Rowe) but the form enpl oyed by Bockstael, Hanemann and Strand is
representative. In this nodel, the individual is viewed as having a nunber of
choi ce occasi ons upon which to select a site. The selection of site is discrete
in the sense that only one site is chosen per choice occasion. Site
characteristics such as travel cost, water quality and facilities are used to
explain the choice of a site on any given occasion. A conmposite “val ue”
reflecting the desirability of available choices is conputed fromthe discrete
choice estimation, and this is used with other factors to estimte the nunmber
of choice occasions.

Al t hough both nodel s are behaviorally based, there are advantages and
di sadvant ages associated with both. The varying paraneter nodel starts from
the assumption that the demand functions for trips to sites are interior
solutions to a utility maximzation process. The discrete choice nodel,
however, starts fromthe viewoint that, on any given occasion, an individual
chooses anong a finite set of alternative sites. Neither approach is perfectly
satisfactory. In the DC nodel, the |link between the nunber of choice
occasions and the site selection per choice occasion is ad hoc., Wth the VP
model , the demand for any one site does not adequately reflect the alterna-
tives.  Additionally, the fact that individuals do not visit all sites is incon-
sistent with the inplicit theory and nust be handl ed econometrically. Kling
has enpl oyed Monte Carlo studies to exanmi ne the performance ofthese nodels.
Not surprisingly, her results suggest that the VP nodel excels when nost
recreationalists tend to visit alnost all alternative sites in a season, and the
DC nodel excel s when nost tend to visit one or only a fewsites in a season.
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Most recreational data sets will be characterized by sonething between the two
extremes, however neither nodel has an obvi ous advantage, and no tractable
model IS perfectly consistent with this situation.

In this chapter both the varying parameter and discrete choice nodels are
applied to western shore beach use in Miryland. |n subsequent chapters only
the varying paraneters nodel will be applied since neither the boating nor
fishing data can support the data intensive di screte choi ce model. The data
on beach use at western shore beaches is relatively rich, however. Bot h
types of nmodels will utilize this sane data set of Chesapeake Bay beach users
In the subsequent analysis. The results will be a range of val ues which
suggest orders of nmagnitude for wel fare neasures of hypothetical changes in
water quality.

The Survey and the Data

Thi s section is devoted to a description of the survey of Chesapeake
Beach Use conducted in 1984. Unli ke the data used in anal yses of boating
and fishing in Chapters 5 and 6, the data used in this chapter were collected
during an earlier budget period of this cooperative agreement. Geat care
was taken with the sanpling frane to inprove confidence in the results.
Because the survey itself is inportant to the project, the content and
procedures are described extensively in Appendix C. A copy of the survey
I nstrument can be found in Appendix D.

From May 26, 1984 to August 19, 1984, Research Triangle Institute (RTI)
interviewed individuals on the western shore beaches in Maryland. The study
popul ation consisted of all residents of the Baltinore and Washington, D. C.,
SMBA'S, age 14 or older, that used these beaches for recreation in 1984. Mre
specifically, the population was |imted to recreational users ofthe follow ng 12
beaches:

Strata
Beach Geographic Size
1. Sandy Poi nt north | arge
2. Point Lookout south | arge
3. Fort Smal lwood north smal 1
4. Miami north smal 1
5. Rocky Point north snal |
6. Ela' s Beach south snal |
7. Bay Ridge south | arge
8. Kurtz north snel |
9. Breezy Point south snal |
10. Rod & Reel south smal 1
11. Morgantown sout h smal 1
12. North Beach south smal 1
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Four hundred and ei ght individuals were interviewed at the beach to
learn of their recreational patterns and perception of water quality at these
beaches. These individuals were randomy selected from sanple beaches and
days. The sanpling design can be described as a two-stage stratified sanple
in which a probability y sanple of beaches and days was selected , and a random
systematic sanple of persons was interviewed at -each sanple site (day-beach
conbi nation) .

The User Intercept Survey Questionnaire was designed to record and
collect the fol | owi ng

Frequency of visits nmade to beaches on the western shore of the
Chesapeake

Activities that the respondent (and his/her famly) participated in
when visiting beaches

Activities not participated in and the reason why they werenot

Cast related to a typical trip to each beach that the respondent had
visited since January 1, 1984

The respondent’s perception of the quality ofthe beach and the
beach facilities at each beach with which he/she was famliar

. Factors that influenced a respondent’s decision to visit or not visit a
beach

The respondent’s willingness to continue to visit the sanple site if
costs related to the use ofthe beach were to rise.

In addition, a series of denographic questions was included to enable anal ysts
to establish profiles of beach users.

The Data
Househol d Tri ps

Respondents were asked, on-site, how many trips theyhad taken in 1984
prior to the interview and how many they intended to take during the rest of
1984. Fol  ow-up tel ephone interviews at the end of the seaeon obtained
conplete 1984 trip information for 251 ofthe 408 beach users interviewed.
For the remaining househol ds, information was obtained solely on-site.

To assure consistency in our trip measurenment, the end of the season
information was conpared with in-season response so that a correction factor
coul d be applied to households with only “in-season” information.” Using data
fromthe largest beach (Sand y Point), a regression of end-of-season trips (xe )
on reported plus intended trips during the season (x,) vyielded:
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(4.1) Xy - 686 + .632%,. + ¢ R? - .89 (n = 148)
(1..40) (35.00)

where the t-statistics are in parentheses. Equation (4.1) was used to predict
total trips to a site fromon-site information for households that did not
receive foll ow up inteviews. The conbination of a fairly small constant term
and a coefficient on x. which is |ess than one suggests that househol ds tend
to report intentions in excess of trips later realized.

Access Costs and Time Costs

Previous studies (e.g. Bockstael, Hanemann, and Strand, 1986) have
consi dered travel costs to include the person’s (or househol d’s) nonetary
costs of travel as well as the opportunity costa of their time. Distance to a
site, transformed into transportation costs is a feature conmon to all visitors.
However, those individuals who forego inconme in order to take time to recreate
incur nonetary expenses in excess of transportation costs. For these
i ndividualist these costs can be measured as the foregone wage rate tines the
tinme spent accessing the activity.

For househol ds wi thout enployed persona or wth enployed persons with
fixed work schedules, there is no direct loss of inconme incurred when
recreation is undertaken. The opportunity cost of recreation time for these
i ndividuals is the value of foregone alternative activities. Unfortunately,
opportunity costs will vary over individuals i n ways which are not observable.
The only observable factor related to the total opportunity cost of the
recreation experience will be the time spent traveling and recreating. Even
this neasurement is troubl esone, however, since the on-site portion of this
time also measures the anount of the recreational good consumed. To avoid
many of these conplications we enploy only round-trip travel tine as a
surrogate for opportunity costs in these cases.

In addition to these access costs, most western shore beaches have an
adnittance fee which nust be added tothe other costs of traveling to the
site. Often the fee will vary depending on the day of the week and size of

party.

Water Quality

The Chessie System environnmental quality data, maintained by EPA s
Chesapeake Bay program were’ used to construct the water quality measures.
Turbidity, bacteria counts, total suspended solids, total nitrogen, total
phosphorous, and total chlorophyll A are anong the potential indicators of
water quality to which beach demand m ght be sensitive, Since these |,
exhibited a high degree of collinearity, two variables were extracted fromthe
data set to use in this analysis: total nitrogen and total phosphorus. A good
case can be made for using these variables. Studies of the Bay conducted by
the U S. Environmental Protection Agency indicate that perhaps the nost
significant problemfacing Bay restoration and protection efforts is nutrient
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over-enrichment of Bay waters. Excessive nutrient levels may be the partial
cause of decreased subnerged aquatic vegetation, whichinturn has adverse
effects on the food chain and on the habitat for many fish species. Further,
over-enrichment leads to | ower dissolved oxygen |evels which have additional
adverse effects on fish stocks, degrading the appearance of the water as well.

Hgh collinearity y between nitrogen and phosphorus readings prevented
separate inclusion of both variables in the analysis. The product of nitrogen
and phosphorus was used to avoid this problemand to capture the interactive
nature of these nutrients.

In each case, nean nonthly water quality levels fromApril through
Septenmber 19?7 were calculated for areas of twelve counties contiguous to the
Bay, The summer nonths were chosen because they represent the peak of
recreational activity. Conplete data over regions of the Bay were available for
only some years, 1977 being the closest to the survey year. The relative
wat er quality readings across the Bay are unlikely to be considerably
different between the two years, even if the absolute readings are different.
Additionally, individuals® decisions are unlikely to be related solely to water
quality inthe current year, but wll be based on a cunul ative | earning
process which includes past observations as well. Consequently, there is no
obvi ous correct choice, and the errors associated with using data from any
one year are unclear.

O her Vari abl es

Additional factors are known to influence recreation activity, including the
ownership of certain types of househol d capital equipment. Boats, recreational
vehi cl es and swinm ng pools are the types of capital equipment which may
affect the use of beaches on the western shore. Sonme of these beaches have
boat -l aunch facilities, some canp sites, while others offer good sw nmm ng
possibilities.  Years living in the area, previous recreational history, famly
size and participation are sone other factors which may be inportant.

The Varying Paraneter Mdel

To formalize the nodel of behavior. the individual is assuned to maximze a
constrained utility function which is a function of number of trips taken to
each of nquality-differentiated sites, the qualit y characteristics of each site,
and a Hicksian good. Thus

(4.2) max u(x, q,2) s.t.px+z =y

where x is an n-dinmensional vector oftrips to the n sites, pis a
correspondi ng vector ofcosts of accessing the sites, g is a matrix of variables
Qigp i = l,,n and j = 1,..,m, Where q;; is the level of the jt"quality
characteristic at the it nsite, z is the Hid:sian good, and y is inconme. To
sinplify notation in this section, we will assume that there is only one quality
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characteristic, and thus m = 1, and g represents the vector of values of the
one quality characteristic across sites.

Probl em (4.2) defines n denmand functions, each of which may be a function
of all nprices, n quality levels, and incone:

(4 3) xi = g' (p1 Q'y) I :I ,-..,ﬂ-
This nodel cannot be estimated with cross-section data. | magi ne having
observations on S individuals who visit sitei. Oan price (p, ) and substitute

prices ( Per k 2i) will typically vary across individuals if they come to site i
from different geographical areas. However, there will be no variation in the
qual ity characteristic at site i (q ) across the S individuals, nor will there by
any variation across individual in the characteristics of other sites (q ,, k =
i) Wth no variation in the q ;'s across observations, their coefficients cannot
be estimated, and nothing can be |earned about behavioral response to quality
changes.

There are severalmet hods for resolving the dilemma presented above.
Some of thembuild on the nodel presented in (4.3) (these are described in
Kling, Bockstael and Strand, 1985), while others rely on discrete choice nodels
(see Bockstael, Hanemann and Strand, 1986). The nethod used in this section,
the varying paraneters nmodel, falls in the former category and follows sim | ar
met hods applied by Vaughan and Russell (1982); Smith, Desvousges and
McGivney (1983); and Smith and Desvousges (1985).

One way to notivate the varying paranmeters nodel is to consider asinple
linear form such as:

n
(4.4) Xy = foy ~ E BrixPy + Bagy + 5y i=1,.. ooy
k=1

but to further assune that the parameters in site demand functions are
determnistic functions of the quality characteristics. For exanple, the g's
m ght be linear functions of the q's:

Bai 70 + 7iqy + JE‘ 72§49y
(4.5) Bitx ok + ®14Q4° Jii %2k 394> k=1I1,...,n,

Bay = 6o+ 61q¢ + 151 6259;.

48



The nodel in (4.4) and (4.5) inplies that variations in demand paraneters
across sites (i.e.,, variations in the o ('s, B ‘s, etc. ) correspond to variations
in ow-site attributes (q;) and su bstitute-site attributes (qj, j = i).
Specifically, t he above nodel inplies a demand for trips to site 1 of the
follow ng form

n
(4.6) Xi (70 + 7194 + Tya jqj) + E (K + &y,q;  Takjy)Pxk

+ (80 + 6,9y + ES24qy)y + 24.

Even though the nodel can be collapsed into oneexpression as in {4.6),
the estimation procedure usually involves two steps: the regression of trips
to each site on prices and incone (e.g., nseparate regressions) and the
regression ofthe coefficients fromthe first n- regressions On the quality
characteristics ofthe sites. The second step requires the application of
general i zed | east squares because ofthe properties ofthe error structure
inplicit in the estimtion of (45) which nust use estimated parameters (8 ’s) in
place of the true #’s.

The first-stage estimation procedure is further conplicated by the need to
correct foracensored sanple bias. Mbat consumer denmand probl ens anal yzed
wi th househol d data encounter this problem A random sample of househol ds
wll reveala certain (often substantial) number of households that do not
consune the good in question and thus have zero as the value of their
dependent variable. In the sample, there will therefore be many observations
concentrated around zero. Neither omtting the zero observations, nor
including themin an QLS regression, will produce unbiased estinates.

Tobin analyzed this problemin 1958 and produced the first of several
approaches to handling the problem H s approach applied to the first stage
of our varying paranmeters nodel characterizes the problemin the follow ng
way':

(4.7) X

Bo + By Py + Bay + & if fo + LBy ypy + Pay + £ > O

0 otherwise.

Xy

Wiile ¢ may be distributed as a nornal, x will not be. The estimation of the
B’s therefore requires maxi mum |ikelihood techniques, where the Iikelihood
function is given by

(4.9 L= 0 3¢5 mcEh

49



where zf is the right-hand side of (4.4), ¢ is the standard deviation of e, and
¢ and + are, respectively, the density function and the distribution function
of the standard normal

The varying Paraneter Mdel Estinates

O the twelve nentioned beaches, there was sufficient data to estimte
demand functions for only nine. For two beaches, Kurtz Pl easure Beach and
North Beach, there were |less than 20 respondents. Additionally, Breezy Point
had only 24 observations, and over 10 percent of these were nore than
one-day trips. W were, however, able to separate the Chesapeake Beach
| ocation into two sites, the Chesapeake Beach proper and the Rod and Reel
Club beach. Thus there were ten sites initially considered in the analysis.

The arithmetic nmeans of the variables used in the nodel are shown in
Table 4.1. The average is taken over persons actually visiting the site. The
largest average nunber of trips per user occurs at Rocky Point, whereas the
smal | est occurs at Porter’s New Beach. Point Lookout requires on average the
greatest nonetary and tinme expenditures for access, whereas Fort Smallwood
and Rock y Point have the |east average nonetary costsperuser. Table 4.1
al so reports, for each beach, the percentage of users owning certain types of
recreational equipnent. The percentage of beach users owning boats ranged
froma lowof12 percent at Bay Ridge to a high of 19 percent at Porter’s New
Beach and M am Beach. The range was |larger for recreational vehicle
ownership, wth as nuch as a quarter to a third ofusers at Chesapeake
Beach, Rod and Reel, Bay Ri dge, Point Lookout and Morgantown bei ng
recreational vehicle owners.

There are a nunber of nethods for incorporating substitute site
information into recreational demand nodel s (see Bockstael, Hanemann and
Kling, 1986), none of which is conpletely satisfactory. The approach taken
here is to identify for each site and each individual ogne substitute beach.
Aver age access costs and tine costs for a substitute beach are included in
Table 4.1. For each individual and each beach, the designated substitute
beach is the least cost alternative.

The initial set ofregressions was run using equation (4.4) as the
behavi oral nodel and a tobit estimation procedure as the statistical basis. In
sone cases, multicollinearity anong the cost and time variables required

elimnating one or both ofthe substitute cost variables. In the case of
Morgantown, the small nunber of observations gave such poorresults that the
site was dropped from the nodel. The results reported in Table 4.2 were

generated using the LIMDEP statistical package and an | BM 4341 conputer.

As indicated earlier, the total sanple of beach users is 408 individuals.
The tobit estimation for any beach j includes both users of beach j (non-limt
observations) and individuals who were in the beach sanple but did not use
beach . The nunmber of observations in each tobit estimation differs from
beach to beach however, because sone individuals had m ssing cost data for
sone beaches.
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Table 4.1

Average Val ues of Regression Variables for visitors by Beach

Beach Substitute Beach Ownership
Access Access Access Access Becreat | ON Swimming

Tripe coats Ti me coats Ti me Boat Vehicle Pool
Beach (#/yr) ($) (br) ($) (br) (% (% (%
Sandy Poi nt 8. 06 15. 98 1.29 12.09 .84 15 18 18
Fort Smallwood 5. 83 8. 66 1.11 6. 38 .69 14 20 14
Chesapeake Beach 2.87 18.79 1.45 11.30 .84 17 28 17
Rod & Reel 6. 42 22. 80 1*58 13.61 .87 13 33 25
Bay Ridge 7.33 15.75 1.14 10. 84 .84 12 28 12
Poi nt Lookout 3.85 36. 42 2.73 13. 10 1.03 17 30 12
Rocky Poi nt 10. 20 9.07 .93 6.43 .55 13 12 20
Porter’ s New Beach 2.92 9.50 12 5.81 .49 19 11 11
Miami 5.16 11.81 . 86 4,82 .59 19 17 17

Morgantown 7.71 26. 09 1.22 9.80 1.02 17 35 09




Tabl e 4.2
Tobit Estimates f Or Beach Demand Model, by Beach”

Beach Substitute Beach Owner shi p
Nonlimit/
Access Access Access Access Rec . Swim. Limit
Beach Constant Costs Time costs Time Boat Veh. Pool a Ohservati ons
Sandy Point 8.17 -.35 -4.85 .24 2. 47 14.85 2437139
(2.83)% (-4.07) (-3.61) (2.86) (1.15) (57.59)
Fort Smallwood .16 -.53 -4, 24 .34 9.52 41/198
(.05  (-2.86) (-2.58) (1.14) (11. 61)
Rod & Reel -10.44 ‘.10 -1.51 .29 9.72 22/201
(--2. 18) (-.84) (-1.28) (1.25) (5.47)
Rocky Poi nt 10. 29 - 47 -5.63 3.55 12.11 87166
(2.04) ( 1.45) (-2.38) (1.36) (19.00)
Chesapeake Beach -3.96 .18 -1.19 .19 3.23 6.16 46/272
(-1.89) (-2. 19) (-1.76) (1.80) (2.58) (10.00)
Porter’'s New
Beach -, 70 -.29 -1.28 31 1.54 -2.04 3.43 25/ 118
(-.31)y  (-2.21) (-1.28) (1.10) (1.32) ( 1.31) (5. 15)
Point Lookout -3.49 -. 05 -1.72 12 4,55 2.19 2.98 ~1.76 5.96 B82/262
(-2.72) (--5.62) ( 4.72) (3.35) (5.41) (1.69) (2.50) (-1.21) (15.14)
Miami -2.20 -.09 -1.27 1.37 7.42 50/ 121
(--1.45)  (-1.35)  (-1.18) (2.46) (10. 00
Bay Ridge -6.96 -. 78 -9.63 .83 7.40 -6.19 7.55 -5.67 18.06 61/292
( 1.16) (-4.90) (-3.50) (3.19) (1.96) ( -1.00) (1.50) (-1.13) (17.56)

aNo coefficients were significantly different from zero for Mergantown site.
bt-ratios in parentheses



The estinmated coefficients on own-price (travel cost) were all ofthe
expected sign, and nost were statistically significant fromzero. Beaches for
which a reasonably large on-site sanple was obtained yielded the nost
significant estimates. Small sanple effects of multicollinearity anong the price
and time variables |ikely caused the |arge standard errors for Mam, Rod and
Reel, etc. In sone instances, the multicollinearity was sufficiently troublesone
that only the own-price and own-time wvariablea were considered.  CObtaining

results for as many beaches as possible was critical because the sanple size
in the second-stage estinmation equals the nunber of beaches in the first
st age.

The results of the second-stage estimation, i.e. the estimtion of equation
(4.5), were obtained froma weighted | east squares procedure in which the
wei ghts were |/u, , the inverse of the standard error of the own-price

coefficient for each beach. The estimated equations are:

(4. 10) B1y - -.0308- 00020 TNP
(-.04)  (-2.22)

Bay = -2.66- .0016 TNP
(-1.10) (-.001)

where TNP is the water quality variable defined earlier, and the values in
parentheses are t-ratios.

The results show no significant relationship between water quality and the
intercepts of the beach-use denmand equations but a significant relationship
between water quality and the coefficients on travel cost. The poorer the
water quality (i.e. the higher the level of TNP), the larger the negative
response of beach users to travel costs. This results in a pivoting inward of
the demand curve as water quality deteriorates and a pivoting outward with
I nprovements. The results are in accordance with the proposition that poor
water quality |owers beach users willingness to pay for access to beaches.

Esti mated Benefit Changes

The anal ysis above describes the behavioral response of the average
western shore beach user to the change in water quality. Fromthis
information and information on the nunber of users of the beaches, we are
able to determne some estimates of benefits of hypothetical inprovenents in
water quality to the average user of each beach. W are also able to expand
to the total population of beach users.

Three hypot hetical changes in the environnental variables are considered
a 10 percent and a 20 percent decrease (environmental inprovement) in the
environmental (pollution) variables, and a 20 percent increase (environnental
degradation). Since we will want te assess the effects of the change, we will
want to cal cul ate consumer surplus before and after the change. The formula
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for individual i's consuner surplus fromsite j is given by the follow ng when
the demand function is |inear

(4.11) CSyy  (xi5)2/(-28;:),

where xy yis i's demand for trips to j and 81 is the coefficient on cost of
access in the jth site demand function. For a given hypothetical change in
water quality at beach j, the weighted average change in consumer surplus
over the sanple is calcul ated:

N
(4.12) ACS :'_E‘:[(xij(Q}))3/('2pjx(q})) -(x43(a}))2/(-28 ,(q])) 1%k /N

where k, is the weight, qf and q} are the levels of water quality before and
after the change, and the notatton xI (g ) and 85, (q ) inplies that both
demand and the coefficient on travel cost are functions ofthe |evel of water
quality. Nis the size of the sanple of beach users used to estimate the
tobit equation for beach j. The sanple includes all 408 observations m nus
those for which information about beach j was unavail abl e.

Cal cul ating consunmer surplus for hypothetical environmental circumstances
(equation 4.12) thus requires values for x° = x(q°), #°(q°), x* = x(q* ), and A!
= B(q'). The first step in assessing the hypothetical changes is to use the
results of model (4.10) to predict 8y, (a} ) , that is to predict the new travel
cost coefficient given _the hypothetical change in water quality. The
coefficients # ;, (a}) and 8; 2 (@}) are then used to deternine val ues for demand,
i.e. x} and x}.

Prediction of the demand for trips is conplicated because the denand

function was initially estimated using a Tobit procedure. Recal | the nodel
under|ying the Tobit,

X* = 8z + & e ~ N(O, o3)

where val ues of x# <0 are censored and observed as zeroes, so that

X=8z + ¢ when gz + ¢ > 0
and

x =0 ot herwi se.

G ven the underlying model, the systematic portion of (4.4) cannot be used as
the expected value locuy of X, The Tobit predicting equation given bel ow
adj usts for the censored nature of the dependent vari abl e:

54



(4.13) - B(xyy) = ¢ [E.—z}

where z is a vector of explanatory variables and ¢ and ¢ are the density and
cumul ative distribution functions for the standard normal, respectively, The
first termrepresents the conditional expectation of trips given that the
per son participates ti mes the probability that the person participates. The
second term corrects for non-normality because of potential truncation. 4

There are two ways of obtaining the “before” and “after” x's for the
consumer surplus functions. One way is to use the predicting equation (4.13)
to calculate both %° and X! val ues. The second nethod is to accept the
observed x as x°® and then to adjust this x by x!* - x° to reflect the
hypot hetical change in water quality to obtain the estimated x 1. (See
Bockstael and Strand, 1986, for details ofthe two approaches. )

Because there is no clear theoretical reason to choose one approach over
the other, we calculate the results both ways. Both nethods "use formula
(4. 11) to calcul ate the change in averageconsuner surplus. However, Method
A calculates trip values as

8%z, . ﬁ°'z,
’[ I J]pg'z,, N &.[ 3 J]

(4 14) X?j = Y Py
and

By z1), By 2y
(4 15) X}J = ’[ 7 ]ﬁ} Zyj + 0.{ Py ]

where the z ,, are the explanatory variables in the jt n beach’s regression (see
Table 4.2). Method B calculates the demand for trips in the follow ng way:

x{ ] = observed value of x

and

xjj = x¥y + k}y - ®9

where &} j and X% § are defined in (4. 14) and (4. 15).

Tables 4.3 - 4.5 summarize the averagze_beach users benefits and | osses
fromthe hypothetical changes in the nitrogenand phosphorus concentrations
in the Chesapeake Bay. The first and fourth colums in each table represent
the base |ine average consumer surplus over the entire sanple of beach users
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Table 4.3

Annual Benefits per Beach User froma 20 Percent Decrease
in Pollutant, by Beach
1984

Cal cul ation Method A® Cal cul ation Method B®
Consumer Sur pl us Consumer Surpl us
Beach Before After  Benefits Before After Benefits
Sandy Poi nt 133.94 169.03 35.09 342. 04 379.33 37.06
Fort Smallwood .82 5.17 4.35 57.69 73.13 15.44
Chesapeake Beach 36.32 43.88 7.56 57.89 60. 77 2.88
Rod & Reel Cub 10.32 16.19 5. 87 259. 81 284. 08 24. 27
Porter’s New Beach 5.95 8.45 2.50 12. 20 12. 34 1.14
Rocky Poi nt 80.38 89.53 9.15 179. 65 191. 02 11. 34
Poi nt Lookout 15.86 22.61 6. 75 315. 27 415. 06 99.79
Bay Ridge 178.18 204.76 26. 58 171. 64 178.98 7.34
M am Beach 5.38 ‘10.27 4. 89 220. 68 304. 99 84.31

e Wth Method A, the average consumer surplus for a change in quality at beach
j is taken over a sanple which includes al| beech users whether or not they
visited beach j.

bwith Method B, the average consuner surplus for a change in quality at beach
j is taken over a seample whi ch includes only users of beach j.



Annual Benefits per Beach User froma 10
in Pollutant, by Beach

Table 4.4

1984

Percent Decrease

Cal cul ati on Method A®

Cal cul ati on Method B®

Consuner Surpl us

Consuner Surpl us

Beach Before After  Benefits Before After Benefits
Sandy Poi nt 133.94 150. 39 16. 45 342.04 363. 35 21.31
Fort Smallwood .82 1.50 . 68 57.69 69. 28 11.59
Chesapeake Beach 36.32 39. 96 3. 64 57. 88 61.11 3.22
Rod & Reel Club 10.32 13.00 2.68 259. 81 277.73 17.92
Porter’s New Beach 5.95 7.12 1.17 12. 20 13.55 1.35
Rocky Poi nt 80.38 84.82 4.44 179. 65 186. 63 6.98
Poi nt Lookout 15.86 18.73 2. 87 315.27 363. 61 48.34
Bay Ridge 178.18 191.08  12.90  171.46  176.55 5.09
M am Beach 5.38 7.34 1. 96 220. 68 261.16 40.48

awith Method A, the average consumer surplus for a change im quality at beach
j is taken over a sanple which includes all beach users whether or not they

visited beach j.

bwith Method B, the average consunmer surplus for a change in quality at beach

j is taken over a sanple-which includes only users of beach j.
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Table 4.5

Annual Losses per Beach User froma 2.0 Percent Increase

in Pollutant,
1984

by Beach

Cal cul ati on Method A®

Consuner Surpl us

Calculation Method BP

Consuner Surpl us

Beach Before After Losses Before After Losses
Sandy Poi nt 133. 94 106. 54 (27. 40) 342.04 311.26  (30.78)
Fort Smallwood .82 .29 (.53) 57. 69 47.63  (10.06)
Chesapeake Beach 36. 32 29.81 (6.51) 57. 88 55. 27 (2.62)
Rod & Reel Club 10. 32 6. 25 (4.07) 259. 81 239. 35 (20. 46)
Porter’s New Beach 5.95 4.05  (1.90) 12. 20 11. 24 (.96)
Rocky Poi nt 80. 38 72.26  (8.12)  179.65  166.81  (12.84)
Poi nt Lookout 15.86 11.92 (3.94) 315. 27 253. 41 (61. 86)
Bay Ridge 178.18 154.56  (23.62) 171.64  164.55  (7.09)
M ami Beach 5.38 3.06  (2.32) 220.68  172.41  (48.27)

‘“Wth Method A, the average consuner surplus for a change in quality at beach
j is taken over a sample which includes all beach users whether ornot they”

visited beach j.

"Wth Method B, the average consuner surplus for a change in quality at beach

j is taken over a sanple which includes only users of beach j.
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for use of each beach, calcul ated using each of the two nethods mentioned
above. The second and fifth colums show the average consuner surplus per
beach user in the sanple following a water quality change at each beach. The
third and sixth colums represent the change in surplus for the average
beach user associated with a water quality change at each beach.

The method of cal cul ation nmakes a good deal ofdifference for sone
beaches, especially Point Lookout, Mam Beach and Rod and Reel. Recalling
the econonetric results in Table 4.2, the estimted demand equations for these
three are price inelastic relative to other beaches; that is, the absolute values
of their price coefficients are quite small. \When demand is very inelastic, big
differences are likely between the mean consumer surplus and the consuner
surplus associated with the nean nunber oftripe (see Bockstasl and Strand).

The average consuner surplus values are expanded to the entire
Bal ti mor e- Washi ngt on SMSA’s in Table 4,6. This waas acconplished by know ng
that the 1980 number of regi onal househol ds was 1,977,000 (census of the U S.,
1980), by determning from a contenporaneous phone survey that 47 percent
of the regional population used western shore beaches” and by know ng the
per cent age of western shore beach users who used each beach. Large
aggregate benefits are associated with Sandy Point (in both nethods of
cal cul ati on) because ofthe very |arge nunmber of househol ds that wisit that
beach.  Whereas 21 percent of the popul ati on used western shore beaches,
over half used Sandy Point. \When expanding to househol ds, Sandy Point has
nearly tw ce as many users as any other beach.

The Di scretel/ Continuous Choi ce Mdel

The utility maximzing model in (4.2) and the resulting demand functions in
(4.3) are an apt description ofthe individual’s decision problemonly if he
chooses positive values for all x ¢ (i.e., if heis at interior solutions in all the
markets). It is not an adequate description if corner solutions arise (i.e., X 4=
0). The discrete choice nodel is appropriate when an individual chooses one
froma finite set of alternatives, by conparing the available alternatives. The
di screte choice nodel presented here is anended to include a conponent which
describes the demand fortrips as well as the discrete choice among trips on
any choice occasi on.

The Choice Among Sites

The first part of the nodel involves the estimation of the household’ s
choi ce among sites. [t will be inportant here to capture those el enents which
vary over sites. MFadden 81976) provides a utility theoretic framework for
enploying the nultinom nal logit model which is applicable toa discrete choice
problemofthis sort. For further discussion of its application to recreation
demand, see Bockstael, Hanemann and Strand (1986).
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Table 4.6

Aggregate Benefits/Losses to Users from Changes in Chesapeake Bay
Water Quality, by Beach
1984

Cal cul ation Method A

Cal cul ation Method B

| nprovengrnangeDegradati on | mrovemr?ang&gradati on
Beach 20% 10% 20% 20% 10% , 20%
...... Thousands § . .

Sandy Poi nt 14,064 6,602  (11,001) 9,967 4,704 (8,009)
Fort Smallwood 1,744 275 (212) 1,576 651 (781)
Chesapeake Beach 3,038 1,462 (2,612) 680 329 (597)
Rod & Reel C ub 2,356 1,075 (1,632) 1,316 626 (1,089)
Porter’s New Beach 1,006 468 (750) 52 24 (40)
Rocky Poi nt 3,673 1,781 (3,258) 923 449 (824)
Poi nt Lookout 2,708 1,153 (1,577) 12,484 5,375 (7,520)
Bay Ridge 10,667 5,176 (9, 484) 823 397 (710)
M ani Beach 1,963 788 (931) 3,975 1,674  (2,255)




Suppose we call W a latent variable denoting the level of indirect utility
associated with the ith alternative. The observed variable Yj has the property
t hat

Yi =1 if v¥= max(v¥,vE, . .. ,vE)
Yi =0 ot herwi se.

Indirect utility associated with the ith alternative is some function of gz, a
vector of attributes of the ith alternative so that V& = Vj(z;) + &. The
random conponent is generally attributed to the systematic? but unneasurable,
variation in tastes and omtted variables. Thus, each household has a |evel of
error which, in a sense, remains with it over tine. If the t'sare
i ndependently and identical y distributed with type | extrenme value
distribution (Weibull), then it is well known that

evi

Prob (Yi=112) = .
i ) "11:‘5'3

J=1

(see Maddala 1983; MFadden, 1973; Domencich and MFadden, 1975). The
likelihood function for the sanple is

vi &
L= 1 |l—=—
|=|[:eJ_L
J
where gi = 1if i is chosen, g = O otherwi se.

The nul tinom nal logit has a property which in some circunstances is useful
but in others is unrealistic. The nodel presented above inplicitly assunes
i ndependence of irrelevant alternatives, i.e. the relative odds of choosing any
pair of alternatives remains constant no matter what happens in the remai nder
of the choice set. Thus, this model allows for no specific pattern of
correlation anong the errors associated with the alternatives; it denies--and
infact is violated by--any particular simlarities within groups ofalternatives.

McFadden (1978) has shown that a nore general nested logit nodel
specifically incorporating varying correlations anong the errors associ ated
with the alternatives can also be derived froma stochastic utility maximzation
framework (see al so Maddala, 1983). If the ¢’s have a generalized extrene
value distribution then a pattern of correlation anong the choi ces can be
allowed. MFadden defines a probabilistic choice nmodel

eViGi(ev1 - - ,ev5

P, =

e’ e
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v
here Gis the partial of G with respect to the i"argument and G(e 5. , "N
has certain properties which inply that

F(zy ,..,8 ) = exp{-—(}(e-a1 L. ety

s amultivariate extrene value distribution. Vhen Gle't,...,e" is defined
s %L then the nodel reduces to the ordinary nultinornial |ogit (MNL)
described above. However when

1-¢6
_ M (o vi/(l-gy) 1T
Y = Laa(igs 0T

where there are M subsets of the N alternatives and O .ém < 1, then a
general pattern of dependence anobng the alternatives is allowed. The
parameters, ms can be interpreted as an index of the similarity within groups.

Suppose we were to classify the alternatives into these M groups where &4

denotes the set of alternatives in group m and we were interested in the
probability of choosing sone alternative i. Then

Py = fPGiise) - P(sw),

wher e
eVi/(l-"n) it 1o8
1 (1-6 1 1&
P(ilSy) = J.‘Z_mevam/( m)
0 O herw se
and
mf ferw (1 6.)1 o
P(Sw) =

1-6,) 1-6
& an(kZS ern/( n)l n

The above GEV nodel is useful in many applied discrete choice problens.
Frequently, alternatives group thenmselves in obvious patterns of substitut-
ability. If they do, it is both convenient and appropriate to estimate the GEV
nmodel. It is appropriate because the results of an ordinary MNL will violate

62



t he i ndependence of irrelevant alternatives asumption if such a pattern
actual |y exists. It is convenient because it reduces the nunber ofalternatives
included at each stage.

Let ua nake the estimation process explicit. In the problemat hand,
i ndi vidual s are choosing among ten beaches. Two of these beaches are
qualitatively different. They are state parks, | arger and providing nore

services than the |ocal beaches. Now we can view the choice problemas a
two-level nested one: the choice between state park or local beach (m=1, 2)
and the choice anong beaches within each group. Consider a redefinition of
V;:

1

where the Z's denote attributes associated with all sites and the Ws are
attributes associated with the state park and local beach choice. Also [et us
assune that %mis identical within all groups and equal to &

Now define a variable, Im in the following way:

S in| g @ Zini(1-6) .

(4. 16) = iS5 |

I

Then the probabilities above can be rewitten as

* Zin/(1-6)

(4. 17) Pitm = o Zra/ (1-8)
xEs, © '
and
e#*'Wm + (1-5)Im
(4:18) Fu = F oW ra
J:

The variable I, is sonetinmes terned an inclusive value (see MFadden, 1978)
and serves as an index of the relative value of the alternatives included in
subgroup m

As expressed in (4.17) and (4.18), the probabilities of i nterest can be
estimated using ML proced urea. First, the Pi ym are estimated with M
i ndependent applications ofthe multinoninal logit. Note that at this stage e is
not recoverable, but can be estimated only up to a scal e factor of 1-6. From
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the results of (4.17), the inclusive prices (4.16) are calculated and
incorporated as variables in the second |evel of estimation (4.18). Here the s
and the é are estimted.

A 6 outside the unit interval is inconsistent with the underlying_utility
t heoretic nodel and suggests misspecification (see MFadden). The parameter
sis an index of simlarity of alternatives wthin groups not present across
groups. A wvalue of one for 15 indicates that alternatives within a group are
perfect substitutes. Thus, all relevant choice involves choice anmong groups.
A value of zero for 6 inplies there is no special simlarity ofalternatives
wi thin groups and thus no particular gain fromusing a nested GEV nodel .

Two-step estimation, i.e. the estimation of (4.17) and (4.18) independently,
I's not necessarily efficient. Amemiya (1973) explores this property of the
model and presents a correction factor. However, even Amenmiya suggests that
the cost in conputational conplexity is probably not worth the gains. W
consi der McFadden’s estimation nmethod adequate and use it to estinmate a GEV
model in the next section.

Estimation ofthe Discrete Choice Among Beaches

The two-tiered discrete choice mdel considers the individual choosing
between two categories of sites (state park and |ocal beach sites) and then
choosing anong beaches within the desired category. The state park beaches
are located at Sandy Point (adjacent to the Chesapeake Bay Bridge) and Poi nt
Lookout (at the nouth of the Potomac), whereas the |ocal beaches are defined
to include Fort Smallwood, Bay Ri dge, Kurtz's Pl easure Beach, M am Beach,
Mor gant own Beach, Porter’s New Beach, Rod and Reel Club Beach, North Beach
and Chesapeake Beach.

In estimating the nodel, however, the decision among sites within each
category is dealt with first. | n asseasing the available sites within a
category on a choice occasion, the househol d chooses on the basis of certain
househol d attributes in conbination with specific site characteristics. These
are denoted 2Z; { and are defined for one nodel as:

Z,; = access costs in $ to site i, calculated using distance (d # fromthe
household’s origin to the site! (Z, ; = 1. 088 + .049%d, - .000074d} )
plus the entrance fee plus the wages lost fromtraveling if the
individual had directly foregone income to visit the site;

2,4 = acceas tine (in mnutes) to site i, calculated using di stance fromthe
househol d' a origin to the site’(2; 4= .7 + .02d; );

2y, = water pollution index for site i (see description page 18);

! Exact formula WasS determined by regressing reported costs agai nst distance.

Z(IjExact fornmula was determined by ‘regressing- reported travel tinme against
i stance.
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Zoy = the availability of recreational vehicle facilities at site i (O if not
available, 1 if available) tines whether the household owned a
recreational vehicle (Oif not owned, 1 if owned);

Zs; = the availability offishing facilities at site i times whether the
househol d owned fishing equipnent;
Z*, = the availability of boat launch facilities at site i times whether the

househol d owned a boat .

The first stage of the estimation is reported in Table 4.7. The results
indicate that relatively large nmonetary and time costs negatively influence the
probability of choosing a beach. \Water pollution also has a negative influence
as does fishing facilities. Presunmably, fishing activity draws the househol d
menbers away fromthe beach. Boat facilities and recreational vehicle facilities
I nprove the probability that soneone owning a boat or RV will attend beaches
with facilities for that equi pment.

The second tier of the discrete decision involves whether individuals
select a state park (with many activities) or a |ocal beach. The factors
hypot hesi zed to be inportant in deciding to visit a state park were thought to
be the years the household had visited western shore beaches (W), whether
the intercepted household had more than one famly nenber in the party ( wa),
the size of the group intercepted (w, ) and the inclusive value (I,) derived
fromthe first-stage estimation. People with a larger history of beach use in
the area would be nore likely to learn of the smaller beaches and hence be
less likely to use the state parks. On the other hand, the state parks usually
offer a greater variety of activities, and thus famlies and large parties m ght
be nore likely to attend them

The results ofthe estimations are presented in Table 4.8. The hypotheses
about the choice between state parks and | ocal beaches were not rejected.
Signs of coefficients were as expected and coefficients statistically significant.

The estimated coefficient on the inclusive value termis .152 yielding an
estimate of .848 for & This is significantly different from zero suggesting
that there are gains fromusing the nested model.. There is considerably nore
simlarity among beaches within the two categories than acrossthe categories.
Had the nested nodel not been wused, the independence ofirrel evant
alternative assunption would certainly have been violated. The estimate of §
is also significantly different from one, suggesting that beaches w thin groups,
al though simlar, are not perfect substitutes,
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Tabl e 4.7
Logit Regression for Selection Among Sites

Vari abl e
Access Access Wt er Recreational Fishing Boat
cost Time  Pollution Vehicle Activity Facilities
Estimate Zy 2y Z,{ Z, | Zg g Zgy
Coef fici ent -.072 -*75 -. 00037 1.06 -2.09 1.14
(t-statistic) (-5.30) (-8.63) (-4.00) (1.93) (-5.28) (2.10)
Chi~squared = 311.2
Tabl e 4.8

Logit Analysis for Selection Between State Parks and Local Beaches

Vari abl e
I ncl usi ve Years Attending Fam |y Party
Estinmate Val ue West ern Shore Beaches Menbers Si ze
In W, W, W,
Coeffic@ent . 152 -.019 . 261 . 024
(t-statistic) (9. 26) (-8.34) (4.85) (12, 79)

Chi-squared = 28. 07
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The Nunmber of Trips Deci si on

There is no operational nodel that generally treats utility maxim zation
with non-negativity constraints (Bockstael et al.,, 1986, Chapter 8). There
exists no utility theoretic means of linking the discrete choice nodel of site
choi ce on each choi ce occasion to a continuous choi ce model of demand for
trips (i.e., demand for choice occasions. )

When one decides to use a nonclassical continuous demand function for the
demand for recreational trips (irrespective of site), a problemimmediately
arises in determning the appropriate choice of explanatory variables. Since
costs and quality vary across sites and since individuals are observed
choosing nmore than one site in a season, which site’s price and quality should
be incl uded?

The approach taken here is to consider the nunber of trips to western
shore beaches as a function of a nunber of explanatory variables and an
inclusive value type variable calculated fromthe second stage ofthe discrete
choi ce nodel. This was originally suggested by Hanemann (1978) and was used
in Bockstael et al. (1986). Thus when water quality changes, the inclusive
val ue changes and influences the nunber of trips. In this sense, “the discrete
and continuous decisions are linked , although not in a utility theoretic way.
The discrete/continuous choice nodel has the advantage of enphasizing the
substitutability ofsites but does appear to underestinmate the response of
demand for trips to changes in cost and quality at one or nore sites.

Based on the results ofthe discrete choice estimations, a new inclusive
value (In ) which includes the factors in the choice anong sites and the choice
between state parks and lecal beaches is calculated. This value, along with
the individual’s income (INC, incone or full incone if at interior in the |abor
market ), discretional y time available (DT, if at corner in the |abor market) and
the nunmber of trips to western shore beaches in the previous year (X, ), iS
used to estimate the 1984 total nunber of trips per household to western
shore beaches (x,).

The higher an individual's inclusive value, the nore attractive are his
beach alternatives (e.g. good beaches are cheaper to get to) and the nore
trips he is likely to take.  Additionally, beach use habits (as reflected in
previous trips) would likely lead to nore trips. Whet her income and
discretionary tine positively or negatively affect the nunber of trips depends
on whether a day trip to western shore beaches is a normal (positive effect)
or inferior (negative effect)good.

The results ofan ordinary |east squares regression are given in Table
4.9,  The expected signs occur, and the results indicate a western shore trip
is an inferior good, both with respect to income and time. The predictive
powers of t he equation are especially good considering t he cross-secti ona
nature of the data.
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Table 4.9
ordinary Least Squares Regression for “Choice Qccasions” or Trips

Vari abl e
I'ncl usi ve Lagged Di scretionary
const ant Val ue Trips | ncome Ti me
Estimate Iy Xg- 1 INC DT
Coeffi ci ent 442 4.06 .516 -. 028 -.981
(t-statistic) (2.92) (8.70) (-2.79) (-4.80)

R? = 1)
F-val ue (4,253) = 36.30

Estimated Benefit Changes

The ultimate purpose of the modelling effort is to estimate the benefits
associated with inprovements in water quality. Fornulas for deriving welfare
measures in the context of discrete choice nodels of random utility
maxi m zati on have been devel oped by Hanemann (1982, 1984). It is generally
the conpensating and/or equivalent variation of the quality change which is
taken as a useful measure of benefits. Selecting the conpensating variation
(C), this neasure can be defined by the follow ng expression

v(p®, ¢%, y) = v(p%, q', ¥ - C)

where again v is the indirect utility function, p and gare vectors of site
prices and qualities, and y is incone.

The conpensating variation is nowdefined by
v(p®,q%, y;e) = v(p®,q*,¥y-C; 2),

where ¢ is random and as a result Cis now a random variable. Depending on
how one chooses t0 take account of this randomess, three different neasures
of conpensating variation can be defined. In the case of GEV nodels the
medi an val ue of C coincides with the C which equates the expected val ues of
the indirect utility functi ons (Hanemann, 1978). It is this neasure which we
calculate in the subsequent illustration

In our problem using the previous notation,

v v v /{(1-8) 1-6 v /{(1-8) 1-6
G{el,...e"]=[ﬂ e"‘ } +{z e ]

Je3g je7)
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where J s is the set ofstate park sites and J 1is the set of l|ocal beach sites;
where v = e 2, + ¥ Wy Z;, are factors which vary over sites; and W, are
factors whi ch vary between state park and | ocal beach sites. Thus

v v WW. + (1--6):[s

z
S

«Q
®
o
1
Heaw

wher e

e’Z /(1-8)
Is=in| L e 's
its

Then the expected value of the indirect utility function equals

v(w®, 2% y) = lnG(evg,,.. ,evﬂ) + K,

where k is a constant.

Now consi der a change in quality which causes w°® and z° to change to w?
and z . The conpensating variation nmeasure (C) defined above is given by

v(w®,z%,y) =v(w,z!, yC°)
or

(] 0
in G(ev?(y’z L0 , e

= lnG[ev{(y—c':zxswl)". ..,evh(y—c‘ ’zl’wl)]

There is no closed-form solution for conpensating variation in this case, but
Hanemann (1982) shows t hat the conpensating variation perchoi ce occasion of
this change can be approxi nated as:

i1 e pRtE el
(14) ACS = 1

JEJ 758"

69



where the set J includes the two cases: state and local beaches, vis the
el ement of the e vector which serves as the price coefficient, and v§ = ¥ WE +
(1-6)1§. To expand to annual welfare change, this value is multipliedbbythe
nunber of choice occasions estimated in the continuous choice nodel.

These equations were used to estinmate the benefits from hypothetical
water quality changes. To be consistent with the varying parameters nodel
estimates, we considered a 20 percent reduction and a 20 percent increase in
water pollution. The values associated with the changes are $1.08 per trip
and $4, 70 per househol d user of western shore beaches. G ven that 20
percent of the househol ds used western shore beaches (about 401, 000
househol ds), the total gains froma 20 percent inprovement in water quality
were estimted to be nearly $2 mllion annually. The estinmated loss for a 20
percent degradation was approximately the sane.

Di scussi on

Reiterating, the purpose for our work was to offer benefit estinmates based
ondi fferent nethods so as to provide a range of reasonable values. The two
nodel s derive fromtwo different conceptualizations ofthe recreationalists’
deci si ons. The continuous, neoclassical nodel (represented here by the
varying paranmeters nodel) is strictly correct only if interior solutions
characterize demandfor each site, with all individuals attending all sites,
Anot her drawback of this model is that, because of the econometric functions
estimated, total benefits cannot legitimately be added across sites. This sort
of aggregation provides upwardly biased results.

The discrete/continuous choice nodel, on the other hand, begins by
enphasi zing the corner-solution nature of the decision on each choice
occasi on. Thus, the substitutability anong sites receives special attention.
The decision about nunber oftrips per season is not well integrated into the
estimtion process. These nodels tend to provide |ow estimtes of aggregate
benefits because the effect of water quality inprovements on demand for trips
is not well accounted for by the ad_hoc inclusive value variables in the trips
equat i on.

The estimated benefit change resulting from changes in Chesapeake Bay
water quality at the western shore beaches is presented in Table 4.10 for the
two models.  Predictably, the varying paraneter nodel offers the |argest
change.

Table 4.10
Comparison of Benefits Based on a Varying Paraneter Mbdel
and Di screte/ Continuous Choice

Change
Mbdel 20 Percent | nprovenent 20 Percent_Degradati on
Varying Paraneter T T T T T 7- -(in thousands) -- ---- -- -
upper bound $26, 160 - $25, 839
Di screte/ Cent inuous Choice $ 1,885 - $1, 884
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Chapter 5

Recreational Boating and t he Benefits of Improved Water Quality

Boating is an especi al |y important part of any study of Chesapeake Bay
recreation. As the second most po,oul ar recreational activity in our telephone
sanpl e of Bay users (second Only to beach use) ,34 percent of the area’s
househol ds participated in boating activities on the Chesapeake in 1984. This
represents nearly three-quarters of the households who used the BaP/ for
recreational activities. Its inportance is further supported by the [arge
number of registered boats in Maryl and (as many as 134,000 i n 1981) and by
the fact that of the approximately 15 million Person-trips taken on boats in
Maryl and waters in 1979, 90 percent (or 13.5 million) were taken on estuarine
waters Of the Bay or its tributaries (Harnmon and Associates, 1983).

In this chapter we exam ne the behavior of Chesapeake boaters and
estimate the value to boaters frominproved water quality. Since no new
survey could be initiated for this purpose, the data upon which the analysis
rests are drawn froma 1983 boat owners survey which waa made available b
t he ISeadGrant Program and the Departnent of Recreation at the University o%,
Maryl and.

A Profile Of Boaters and Boat Owners
The Bost Owners Survey

In 1983 a survey of boaters was sponsored by the Universit y of Mryl and
Sea Grant Program and the Maryl and Coastal Zone Managenent Program. |t
consisted of a mail survey of 2515 registered boat ownersin Maryland. The
desi gn of the sample provi ded equal representation to ownersof boats kept in
slips and owners Who trailered t heir boats. The questionnaire, which sought a
variety of information about the household and ita boating activities, achieved
a response rate of approxinately 70 percent.

The boat owners’ survey provides different but conplenentary information
to the tel ephone survey conducted by RTI and described in Chapter 3, as it
samples a di fferent popul ati on and uses a different sanpl i ng scheme. The Sea
G ant survey draws Only from the popul ation of registered boat owners. From
t he tel ephone survey, which is a random sanple of the popul ation, we can
identify not only those who own boats but also those who uae the Bay for
boati ng whether they own a boat or not. The tel ephone survey provides
informati on about non-boaters, as Wel|. |t does not, however, provide detailed
i nformation about boating behavior. Consequently, it is the boat owner
survey which will provide nost of the data for analysis.

Boaters and Boat Oaner_Characteristics

Information from both the boat owner survey and the random tel ephone
survey helps describe boating in Maryland. For exanple, a conparison of
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thoge househol ds in the telephone survey who reported that they used the
Bay for boating with t hose who did not revealed no significant differences in
fam |y size or years lived in t he area but di d suggest considerable differences
ini ncone and race (ace Table 5.1). The average of boaters’ i nconmes waa
significantly higher than the non-boaters’ average, and a significantly higher
percentage of boaters were white. Interestingly, this significant difference in
I ncone appears in the Prince Georges/Anne Arundel/Calvert Counties ar ea
(southeastern region) but not in Northern Virginial/ Mntgonery Count y
(western region) or in the Baltimore area (nNorthern region). Likewise, When
broken down by subarea the difference in racial conposition appears evident
I N the southeastern and western subareasbut notin t he northern subarea.

Some information can be extracted fromthe telephone surve% about boat
ownership as well. Once again averagefam |y size and years in the area were
not significantly di fferent over the two groups, but average incone and the
racial conposition of the sanple were (see Tabl e 5.2).

The design ofthe boat owners survey permits a distinction to be drawn
bet ween individuala who trailer their boats and those who keep their boats in
the water during the season (either at marinas, docks Or noorings). The
distinction between individual in these Tgroups is inportant to establish, since
t he decimions they face are quite different and their behavior must be
anal yzed separately. Additionally, we shall see that profiles of bot h boats and
owners di ffer somewhat between the two groups. The sanpling design was
stratified to contact approximately equal nunbers fromthe two groups. Of
those Who returned questionaires, 718 trailered their boats and 788 kept their
boata in the water during the season.

Sone interesting features Of these iwo groups are presented in Table 6. 3.
By far the most common type of boat in t he traflered boat sanpl e is.
runabout. FOr 0bVi OUS reasons, t he sample Of trailered boats contains very
few with cabins (4 percent). |t also contains few sailboats (only 6 percent),
but this is not a representative figure, since sailboats Whi ch do not use
auxiliary motors are not required to register in Maryland and thus woul d not
be part of the population sanpled. O boats kept in the water, runabouts (at
33 percent) remain the single noat cormon class and sailboats (at 31 percent)
represent a close second. Once again sailboats Wi th no auxiliary power are
likely t0 be under-repreaented in the sanple. However, this distortion wll
affect the trailered group nore, as the boats kept in the water are larger and
more |likely to have auxiliary engines. Conbi ni ng cabi n cruisers and cruising
sai | boats, half the boats i n t he non-trailered sanple are Crui Si Ng boats
presumably outfitted for nore than one-day trips.

Aa the difference in the type of boatinthe two groups suggestis, t he
average sise and t he average val ue of boats kept in the water are
significantly | arger than the averages for trailered boats. Additionally, the
average income of boat owners inthe two groups is Significantly different,
Wi th traflered boat owners having onaverage |ower incones.

Returning to the tel ephone survey whi ch provides data on boaters and not
just boat owners, we can |earn sonething about the geographical distribution



Table 5.1

Average Characteristics Of Boaters and Non-Boaters
i n BaMror e/ Washi ngt on SMSA, 1984
from random t el ephone survey

Boat er s Non—boaters
Average Femily Size 3.31 3. 47
Average Years Lived in Area 29 26
Average Househol d | ncome’ $46, 858 $37, 063
By Area:
Northern va. / Montgonery Cty., Md. $50, 576 $41, 471
Prince George’s, ANNe Arundel,
Calvert Ctya. , Md.. 50, 2s8 28, 083
Bait imore County 41, 824 38, 211
Percent white® 8sx 4%
By Area:
Northern Va. /Montgomery Cty. , Md.. 97% 7%
Prince Georges, Anne Arundel,
Calvert Ctya. , Md.? 83% 64%
Balt imore County 87% 80%

*Means Of tWO semples are significantly different at 99 |evel
source . Tel ephone Survey, Research Triangle Institute, 1984

Table 5.2

Aver age Characteristics of Boat Owners and Non- Boat Owners
in Bal ttnore/ Washi ngt on SM8A, 1984

Boat owner s Non- boat Owners

Average Femily Size 3. 67 3.27
Average Years Lived in Area 28. 6 28.2
Aver age Household Income® $56, 511 $40, 931
Percent white® 94 81

*Means Of two samples are significantly different at 99% | evel.
Source: Tel ephone Survey, Research Triangl e Inst itute, 1984.
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Table 5.3
Characteristics of Boats and Boat Oaners
from Boat Omners’ Survey, 1983

Trailered Boats Boat s Kept in water
Total nunmber responding to
question of where boat kept 718 788
By boat type
Runabout 445 (639 251 (339
Cabin Cruiser 23 (39 182 (249
Cruising Sail 4 EI 9 199 (269
Day Sai | 32 (59 38 (59
Wor kboat 124 (179 38 (5%
Houseboat 1 (<1%) 13 (29
Rowboat 47 (79 25 (39
Qt her 35 (59 22 (39
NA 7 20
Used boats for swimming
at |east sonetimes 360 (51%x)» 555 (73%)*
Used boats for swimming
usual |y or always 133 (19%)® 235 (16x)»
Used boats for swimming
al ways 41 (6%)* 41 (5%)*
Used boats for fishing
at | east sometimes 656 (94%)* 582 (76%)*
Used boats for fishing
usual Iy or al ways 502 (72%)* 290 (38%)»
Used boats for fishing
always 302 (43%)» 107 (14%’
Aver age Income Of Owner® $38, 000 $51, 000
Aver age Current Boat Valueb $14, 000 $25, 000
Aver age Boat Length® 16 feet 23 feet

*Numbers i n parentheses are percent of those answering question ineach
stratified sanple who gave this response. .
bMeans of TWO gtratified samples are significantly different at 99 percent level.

Source: Maryland Boat Oaners Survey,
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of households interested in this activity. The geographical distribution of
boaters within the state tells us sonething _about the inportance of thie
activity to different popul ation subgroups. "Fromthe telephone survey it is
clear that boati n%]in an inmportant activity to Maryland residents t hroughout
the state; it is the first or second nnat popul ar recreational activity on the
Bay i n each of the geographical e ubareaa of the study. However, as mght be
expected, boaters are noat commonly residents of counties contiguous to the
Bay. A good exanple is the |arge proportion of Anne Arundel residents who
partici pate imboating. Extrapolating fromour survey suggests that al nost
hal f of the households in Anne Arundel County had at least one nenber who
went boating on the Bay in 1984,

Tabl e 5.4 contains residence data gl eaned fromthe boat owners survey for
boat owners, Dy trailered and nontrailered classes. The values shown in this
table indicate the distribution of residence counties anong those who
responded to this question in the boat owners survey. O those who reported
residence, 64 percent of each group lived in counties contiguous to the Bay.
Approxi mately 60 percent of the respondents cane fromthe four most
popul at ed counties in the state - Baltinore, Anne Arundel, Mont gonery and
Prince Georges. A final interesting feature of the sanple is that about 5
percent of the respondents |ived out-of-state even though t hey registered
their boats in Maryland.

The fact that boating isoftenthe vehicle for other Bay recreational
activities makes t he analysis of boating both inportant and complex. The
incidence of nultiple activities is critical becauss participation in the
conpl ementary activities of swimming and fishing may nake boaters nore
sensitive to Wat er v(3“ual ity. Additionally, the overlap of activities conplicates
benetit estimation when benefits are aggregated over activities.

~ Fromthe boat owners’ survey we can |earn something about the
i nportance ofthese nultiple activity trips. Table 5.5 reports frequencies of
responses {0 questions regardi n% these conplenmentary activities. One striking
feature of these answers is that fishing is extremely inportant to those
regi stered boat owners who trailer their boats. In fact almoct_all(g_94 percent)
of the trailered boat owners who responded to the question i ndi cated that
they fished at least occasionally fromtheir boats, and almost half (43 percent)
clainmed to fish on every trip. Fishing was less i Mportant anong the
non-trailered hoat owners, al t hough three-quarters of themindicated that they
fished from their boats at least (ccasionally. About the same percentage of
this group indicated they sometimes ueed their boats for sw nm ng. ewer,
about half, of the trailered boat owners sometimes used their boata for
SwWi mi ng.
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Table 5.4

Nunber of Trailered Boats and Boats Kept in the Water,

By Residence, 1983.

Trail ered Boats

Boats Kept in Water

Resi dence

Bal tinmore

Anne Arundel
Mont gonery
Prince George's

Calvert

St. Mary's
Charl es

Lower Wéstern Shore -

Tot al

Ceci |
Harford
Kent

Upper Bay -
Tot al

Dorcester
Queen Anne
Soner set
Talbot
Wicomico

Eastern Shore -

Tot al

Carol ine
Wor cest er
Carrel
Al | egheny
Frederick
Garrett
Howar d
Vashi ngt on

G her - Total

Pennsyl vani a
Virginia

District of Columbia

Not Identified

TOTAL

162 (24%x)*

99 (15%
64 (99

17 (39

25 (49

23 (39

12 520

71 (11%

65 (10%)

83 (12%

13 (29
10 (19

6 (19
43

718

144 (209
184 ( 259

60 (8%
28 (4%
14 (29
25 (39
7 (19

46 (6%

36 (5%

62 (8%

50 (8%
67 (9%)
15 {54
57

788

sNumbers i N parentheses represent percent of those answering questions in each
stratified sample Who gave this response.

Source:  Maryland Boat Oaners Survey, 1983
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Table 5.5

Percent of Boaters Wio Fish or Swi m Wil e Boating
Boat Owners’ Survey, 1983

. At Least
Cccasional |y Usual 1ly Always Occasionall y*
Trailered bhoats:

Fi sh while boating 22% 29% 43%x. 94%

Swim while boating 33% 13% 6% 52x
Non-trailered boats:

Fish while boating 38% 24% 14% 76%

Swim Whi | e boating 42% 25% 5% 72%

e Total of other colums
Source: Maryl and Boat Oaners Survey, 1883

The Importance of Water Quality o Boaiters

It is useful t 0 consider the qualitative evidence that exists to support the
notion that water quality does in fact matter to boaters. Sone evi dence to
this effectcanbefound in the 1983 boat owners survey. Tables 5.6 and 5.7
present a conpilation of responses to a series of questions about factors
I nportant in the selection of boating areas. As can be aeon from these tabl es,
boat owners Who trailered their boats considered water quality to be the
moat inportant factor in choosing boating area. it er quality waa considered
"very i nportant” or at least “noderately inportant” by the non-trailered boat
owners NDre often than any other factor except water depth. The latter is
often a physical constraint for the |arger boats found in marinas. Comparing
the two subgroups, i .e. those Who considered water quality “noderately” or
“very” inportant and those who did not, it is interesting to note that the
former had on average significantly higher incomes and moreval uabl e boats.

The Behavior of Boat Owners Who Trailer Their Boats
The General Model

We are interested in modelling t W0 types of decisions that owners of
trailered boats make in a season. One of these is the comonly modelled
economic decision of how nany trips t he individual takes. The second haa to
do with the location to which the boat owner takes his boat. This subgroup
of boat owners is far more flexible in the short run than those who keep their
boats in the water during t he season, because 0N a day t0 day basis tﬁey can
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Table 5.6 Factors G ted Mst Inportant
in the Selection of a Boating Area in Maryland, 1983

Percent Response from718 Boat Omers VWo Trailer Their Boats

Fact or Not Slightly Moder at el y Very No
| npor t ant | npor t ant | npor t ant | nport ant Response

V\at er

Quality 11.1 9.3 33.0 42.2 3.1
Wt er

Dept h 16.3 13.2 29.5 36.4 3.3
Nat ur al

Beauty 15.7 17.5 34.0 28.1 4.6
Easy

Access 13.8 20.1 35.7 26.7 3.8
Lack of

Congest | ON 19.5 16. 7 32.0 27.4 4.3

Source: Maryl and Boat Owners Survey, 1983

. Table 5.7 Factors Cited Mbat | nportant
in the Selection of a Boating Area in Mryland, 1983

Responses from 788 Boat Omers WAO Keep Thei r Boats i n Marinas

Fact or x Not % Slightly % Mbderately x Very x No

| npor t ant | npor t ant | npor t ant | npor t ant Response
Viat er
Dept h 7.7 8.9 24.4 54.9 4.1
Wt er.
Quality 9.3 10.0 35.7 39.7 5.3
Nat ur al
Beauty 9.8 13.3 41.0 31.2 4.7
Prot ect ed
Anchor age 23.5 15.1 31.5 25.1 4.8
Lack of
Congest i On 19.9 17. 4 37.2 20.4 5.1

Source: Maryland Boat Owners Survey, 1983
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alter the boating area by trailering to different |[aunch sites. O course, the
farther they nust trailer the boat, the nore costly (in both tine and noney)
will be the trip. Responses to the survey indicate that factors besides costs
are inportant in choosing boating area.  Specifically, water quality was
consi dered the noat inportant factor in this choice, Thus we analyze the
demand for trips to different sites with measurably different water quality.
This gives us sone basis t 0 deduce how denand night change if water quality
were to change at different sites.

In order to acconplish this, a model of nultiple site demand is designed to
accommodate differing qualities across sites but to require no nore data than is
available fromthe boat owners’ survey and Chesapeake Bay water quality

data. G ven these |imtations and a desire fOr consistency Of analysis across
recreational activities, the varying paraneters nodel presented as the first
met hod of analysis in Chapter 4 is used.

The nodel takes the followingform  The demand for trips to each site |
is estimated as a function ofthe coat to individual i of accessing the site
(Cy j )» substitute site ace-a costs (s ; j ), and other exogenous variables
associated With the individual (s):

(5.1) Xeg = fi(cygs 8440 243 By) for all i,

where f 4 is the demand function for the j*'site, #; is t he vector of
paraneters in each of the site demand functions to be estimated.

Bquation (5.1), whi ch is t he first stage of the varying parameters model,
can not be estinated using ordinary least squares methods. The sanpl e upon
which the estimation is baaed includes a large nunber of zero values for the
dependent wvariable. As described earlier in this volunme, ordinary least
squares applied to censored samples Wi || produce biased estinmators. As
described in the last chapter, Tobit estimation procedures are used to correct
for the problem

The second stage of the npdel relates the set of # parameters in the site
demand functions to the site water qual ity characteristics (a vector w ). In
this way the demand for a site s inplicitly modelled as a function ‘of the
Ssite’ s characteristice. The e econd stage nodel isofthe form

(5 2) ’.] ‘k(w‘ ) for al | j,

where k indexes the @ pecific # coefficient within the demand equations and j
i ndexes the site demand. Again the application of ordinary lesst squares is
not optimal. The above nodel |ikely suffers from heteroskedasticit y (see
Desvousges, Snith, and McGivney, 19S3) which will produce Inefficient
estimtors. To correct fOr the expected heteroskedasticity, t he entire equation
can be multiplied by the reciprocal of the standard error ofthe respective
estimated Coefficient Thus, it e, j is the standarderrorof the esti mated
coefficient g, jfromthe Tobit estinmation O the demand for e ite j, then the
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second stagemodel corrected for heteroskedasticity can be witten
(5.3) Puy/Txy ~gk(wy/eyj )
for each of the k=1,.,K # coefficients fromthe first Stage.

The Dat a

The arguments of equation (51) which were determned t be relevant for
t he analysis i ncl ude the coat of access to the site, the coat of access to a
substitute site, and the val ue of the boat. The latter variable waa chosen as
a surrogate for two very inportant factors. Boat value and incone are highly
correl ated , so boat val ue serves as a surrogate for income level, a variable
which is normally rather difficult to obtain wth accuracy. Boat value alao will
be highly correlated with boat sise which haa an effect on the site choice.
Since boat length and income are correlated, including them separately in the
equation produces unresol vabl e multicollinearity.

The coat of access variable is the roundtrip cost, i ncluding tine coat.
Costs vary across boaters for several reasons. Obviously t he county of origin
i nfluences costs, for the further the county isfromthe [aunch site, the
hi gher the coat of travel. The cost variables include tinme costs, computed as
one-half the individual’s avera%e hourly wage (income/2080) time. the distance
traveled divided by 40 mles per hour. Finally the noney cost of trailering a
boat depends on the eise of the individual's boat. The coat per mle of
trailering a boat was estimated, using coat and boat length information from
the data set, as -. 78 + .08 3(boat | ength). The final coat variable includes the
toll for the Bay Bridge, When relevant.

To calculate the substitute cost, the above fornula waa applied to the
closest Cite not chosen. \While a vector ofcostatoal| alternative sites m ght
be considered preferable, there are several practical problems with including
such a vector in the regression, especiall y severe multicollinearity.

Not al| observations on boat owners WhO trailered t heir boats were ueed
because of heterogeneity of respondents and inconplete data. Chservations
were deleted i the individual did not use his boat for any trip. in 1983 or if
he did not report |aunch sites or |ocation of residence. Additionally, those
who reported their residence to be a distant state, precluding day trips to
the Bay, were deleted. Finally, to make the sanple relatively homogeneous,
sailboats Were excluded fromthe analysis. The |atter accounted ultinmately for
only seventeen del etions. The final sanple included 408 observations.

The above infornation. waa obtained fromthe boat owners’ survey.
However, this data source does not include any i nformati on about either
percei ved or measurable water quality at various sites. (Once againthe
Chessie system provi ded the environmental data, and the environnental quality
vari abl e used was the product of nitrogen and phosphorus, as in Chapter 3
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The Estinated Mbdel
For the tirst stage of the nodel, the paraneters in the follow ng functional
form are estimated:

(54) X|J=ﬁ01+ﬂ‘1 Cij"’ﬁzj SgJ"‘ﬂgJ b|+811

where X 4 is trips to site J, c( ; is cost to site |, s, is cost to next best
alternative to site j, and b 1 is boat wvalue, al | for indivicual i.

The first stage results for each of the twelve sites are presented in Table
5.8, The results are remarkably consistent across sites. The own price

coefficients are all negative and significantly different fromzero at the 99%
| evel of confidence. Substitute price coefficients are universally positive and

significantly different fromzero for eight of the twelve sites. The coefficient
on boat value i significantly different from zero for seven of the sites and in
each of theaa cases haa a positive sign, suggesting t hat weal t hi er people
and/ or people with bigger boats take nore boating trips, ceteris paribus.

Denmand is relatively inelastic with respect to substitute price and boat
value (i.e. a 1 percent change in either of these causes a | ess than 1 percent
change in the denand for trips). However, the demand for trips to a site is
qui te elastic Wi th respect to the cost of accessing the site, With own price
elasticity rangingfrom -1.5 to -7.0.

In the second stage, there are as many equations as there are paraneter
fromthe first stage Which we wish to allowto vary with the environmental
factors. Si nce we have no particul ar _a_priori information as to what

parameters might vary, Wwe can nodel each as a function of the environmental
vari abl es and all ow the test statistics to determine t he out cone. '

The second stage nodel is given by
(55) ’t, = ag + ay mj +VJ

and the resulta are presented in Table 5.9. The product of nitrogen and
phosphor ous serves as the environmental vari abl e. The regression of the own
coat coefficients fromthe |inear first stage nodel on these environment al
variables produced good results. The coefficient is significantly different
fromzero and negative. The negative sign suggests that the demand curve
becomes less Steep with increasing levels of pollutant.

Nei t her the constant termnor the coefficient on boat value yielded
significant second stage results.  Even though the coefficient of substitute
price waa associated with a significant negative coefficient on the
environnental variable, allowng this coefficient to vary had no appreciable
effect on the welfare results. As a consequence, in the remainder ofthe
analysis We allow only the coefficient onownprice to vary wth environnent al
quality.  The results suggest that an increase in pollution would tend te have
the effect ofpivoting inward the demand for trips t0 the site.
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TABLE 5.8

Estimated Tobit Demand Coefficients: Mryland Counties 1983

Estinated Coefficlents (variable)?® non-
2 = = 2 limt
[ 8 B -]
county (coét/ (subst:i tute  (boat 3val ue (constoant) observa-
trip) cost/trip) 1000’ s) tions
Anne Arundel -.13 .03 1.29 -2.21 142
(8.75)0 (3.42) (5.94) (1.61)
Bal tinore -.43 -.02 1.78 -1.94 75
(9.21) (1.13) (4.01) (.77)
Calvert -.14 .08 1.84 -27.14 44
(4.14) (13.70) (3.45) (7.21)
Ceci | -.22 .04 2.12 -16. 44 17
(4.84) (1.54) (3.09) (3.87)
Charl es -.34 . .07 2.75 .49 38
(8.41) (3.77) (6.79) (v 19)
Dor chest er -.09 .08 .66 - 34. 38 30
(2.86) (2.69) (.78) (6. 68)
Harford -.15 .05 1.51 -12.21 36
(5.55) (2.63) (1.67) (3.74)
Kent -.25 o101 .14 -18. 25 28
(4.94) (3.57) (.14) (3.45)
Queen Anne’s - 27 .07 12 -3.83 36
(6.17) (2.88) (. 19 (1.03)
St. Marys - 11 .05 1.25 -9.46 67
(6. 40) (3.12) (2.94) (3.31)
Soner set -. 12 -. 03 2.81 -37.20 24
(4.76) (.58) (3.13) (6. 64)
Wicomico -.15 .05 1.02 -7.03 26
(6. 93) (1.58) (1.71) (2.02)

Bach equation is estimated with the 496 boaters who trailer their boats.
babsolute val ues of t-statistics in parentheses

82



Table 5.9
Estimation Results from Second Stage

Constant TNP
Regression oftrip coat coefficient -. 0887 -.000102
(4.29)e (3.54)
Regression of substitute cost coefficient . 0682 -. 000016
(7.47) (1.78)
Regression of constant -19.414 . 007338
(4.14) (1.93)

e absol ute values of t-statisticS in parentheses

Modelling t he Behavior of Boat Owners Who DO Not Trailer Their Boats

Boat owners Who keep their boats in the water during the seasonare far
more restricted in the short run as to the quality of the water that they can
easily enjoy. To alterthe area in which they boat they nust take long trips
intheir boats or they must change mooring arrangenent. W do not have
access 0 information that would allow us to nodel either of these decisions.
None of our data allows us to observe these individual making trade-offs
between water quality and other goodsor nDney. As a consequence We can
not deduce from observations on their behavior how they m ght value
I nprovements in water quality.

Wat we can do however is to |earn sonething about their demand for
boating and their use of the Chesapeake, which in itself is useful information
fort he policy nmaker. In this section we estimate the demand for boating
trip. by boaters who keep their boats in marinas. Since we are interested in
the short run decision of how many tripe to take, the relevant cost variable is
the variable cost of atrip. Gven the information available, we can
approxi mate the noney and time costsoftravel to the marina. Explanatory
variables whi ch may shift the demand function include income and the size (or
val ue) ofthe boat.

The boats in the marina subgroup are sonewhat heterogeneous. FOr one
thing, about half are sail boats and half are motor boats. Consequently we
m ght wish to teat whether the demand functions forthe two groups are
significantly different.

The resultsoft hin analysis are reportad in Tabl e 5.10. The coefficient on
coot is negative, as expected, and significantly different from zere. The
coefficient on boat val ue ispositive, I ndi cating that, all else equal, boaters
with nmore expensive boats take nore trips. |ncone appears not to affect
systematical ly the demand for trips.
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Table 5.10

Estimated Demand for Boating Trip.
Boats Kept in Marinas

Expl anation Variable Coef ficient t-stat ist icC
Cost -1. 046 -3.93
Boat Value ($1, 000) . 357 1.94

I ncone ($1,000) . 148 . 66
Sai | boat Index® -23.596 -2.27
Cost Sail boat |ndex . 615 2.16
Const ant 63. 363 6. 66

R? = .109

¢ of CObservations = 240

.Variable equals 1 if boat is sailboat, O otherw se

Both the constant term and the cost coefficient shift significantly for
i ndi vidual s who own sail boats. The demand function for non-sail boat trips
is given by

TRPS = 63.36- 1.05 coat + .36 boat value + .15 income

where boat val ue and income are in thousands of dollars. The sail boat
demand for trips is gi ven by

TRPS = 39.77- .43 cost + .35 boat val ue + .15 incone.

At the sane cost and boat val ue, sailboat owner. dermand fewer trips, and
their denand for tripsappearstobe rim-einelastic.

Because of the eventual need to aggregate behavi or over recreational
activities, it would alse be useful to know whether those boaters who e penal a
| arge portion of their time fishing have significantly di fferent demands from
those Who do not. These results are presented in Table 15.11. |t appears
that the two groups demands are different. For any gi ven cost and boat
val ue, fishernen demand nore trips and their demand tends to be NDr € elastic.
Fi shernmen}. demand is gi ven by
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TRPS = 73.61- 1.32 coat + .35 hoat value + .15 incone

and demand by non-fishernen is

TRPS = 43.00- .51 cost + .35 boat value + .15 incone.

Table 5.11

Esti mated Demand for Boating Trips, Fishing Behavior
Boats Kept in Marinas

Expl anatory Variable Coef fi ci ent t-statistic
Trip Coat -. 506 -3. 86
Boat Val ue ($1,000) . 350 1.90

I ncome ($1, 000) .148 . 88

Fi shing Index® 30. 535 2.8s
Coat Fishing Index -. 815 -1.82
Constant 43. 085 3.81

R = . 116

e Variabl e equals 1 if boater fishes on boating tripe "ssually” or "always,"
O otherwise.

cal cul ati ng Bstimates of the Benefits of Water Quality
| nprovenents for the Trailered Boat Sample

Because W& have bean able to estimate the demand for boating trips by
boaters Who trailer their boata to different areas as functions of costs and
the water quality i n those areas, \e¢ can estimate el fare gains and | osses
f rom water quality chag\%es to this group. Unfortunately no observabl e
behavi or of the boaters Wno keep their boats in the water allows us t0 deduce
anything about the val ue they place on inproved water quality.

As in the previous chapter, three different changes in the environnmental
variables are considered. ~ In one caae we impose a 20 percent decrease
environnental i nproverrent? In the environnental (pollution) variables.
ubsequent experiments i Nncl ude a 10 percent decrease and a 20 percent
increase (environmental degradation).
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Additionally, t wo different cal cul ati on procedures are provided, i dentical to
those used Wth the varying paraneters nodel in Chapter 4 The two methods
of calculating “before” and “after” trip demands yield two sets of average
consuner surplus estimate. before and after the environnent change and,
consequently, t W0 sets Oof benefit (orleas) estimates due to the environnental
change. (A description of these methods can be found in Chapter 4.) The
estimates are reported in Tables 5.12? 5.13, and 5.14 for the 10 percent
I nprovenment 20 percent inmprovenment and 20 percent deterioration i n the
water quality variable, respectively. The average consumer surplus figures
are per boater ( trailered boats, only) per season for the designated site.
Thus the first entry in Table 5.12 is an estimate of the value of access to
sites i n Anne Arundel County per boater in the sanple.

In exam ning the consunmer surplus figures, it is well to keep in mnd that
these benefit estimates are affected by the probability that a boater will go to
a particul ar site, the nunber of trips taken, given that the boater goes to the
site, as el | as the size of the own-price coefficient. The figures in colums
3 and 6 are estimates per boater of how the val ue of accesstoa Site changes
with changes in the environmental variable. These surpluses are not additive
across sites. That is, if we want to consider the effects of a ten-percent
decrease i n TNP t hroughout the Chesapeake Bay, we cannot add surpl us
changes across sites. Each estimate of surplus Per boater by site assumes
that the water quality at other sites remains i xed. The bias which would be
created by sinple aggregation across sites depends on price and quality
elasticities and is of unknown sise.

Wiat do al | these cal cul ation say about the value of reductions in the
ni trogen/ phosphorus variable? W can estinmate the aggregate benetits of
changes in TNP from Tables 5. 12, 5.13, and 5.14 by expandi ng these estimates
fromthe sanple to the popul ation of boat owners who trailer their boats.
Consider St. Mary’s County. W have two estimates of the increase in e Urplus
associated Wi th a 10 percent decrease in TNP. These suggest a range of
between g1 and $5 per boater per season. |f there are about 80,000 boaters
who trailer in Maryland (about the nunber estimated by Harnon and Associates
for 1983), we woul d estimate a change in total surplus in the range of $575,000
to $1,400,000 annually for a 20 percent reduction in TNP at the sites that
Anne Arundel County comprises. This cal cul ation assumes that the original
sample from which the benefit estimte. were derived is representative of the
boat er popul ation as a whol e.

The results i N these tables eeem at least plausible. For exanpl e,
surpluses appear highest for western shore waters, those noat easily accessed
by the concentration of population in the state. The surplus figures forany
given site are not especially | arge, but this is to be expected since when
boatershave the ability to substitute relatively cheaply among sites, very
hi gh surpluses at any one site woul d viol ate some prior expectations on the
size of benefits. \While the magnitudes of returna from changes in TNP are
nott) extrelrrely large On a per-boater basis, in the aggregate they are quite
substantia
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 Table 5.12 ,
Per Boater Annual Benefits froma 10% Decrease in Pollutant
in each Geographical Area

Cal cul ation Method A Cal cul ation Method B
County with
Water Qual it Y Consuner Surplus Consuner Surplus Consuner Surplus Consumer Surplus
Change Bef ore Change After Change Benefits  Before Change After Change Benefits
Anne Arundel $30. 01 $33.30 $3.29 $119. 05 $127. 46 $8.41
Bal tinmore 15. 07 17.38 2.32 49. 83 54.95 5.12
Calvert 17.50 18. 60 1.11 108. 57 111. 38 2.81
Ceci 1 4. 80 5.43 .63 18.55 19.51 .96
Charl es 38.79 46. 05 7.26 38. 34 43. 40 5.05
Dorcester 1.61 1.78 A7 75.72 78.15 2.43
Harford 3.45 3.89 .45 47.24 49. 63 2. 38
Kent 24.08 27.09 3.00 73.71 76. 86 3.15
Queen Anne’s 26. 17 28.99 2.81 51.74 53.98 2.24
St. Mary's 14. 80 16. 03 1.23 139. 22 “143.71 4 . 49
Somerset 7.17 7.60 44 99. 18 101. 95 2.77

Wicomico 7.87 8.60 .13 32.82 34.53 1.71
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Table 5.13
Per Boater Annual Benefits froma 20% Decrease in Pollutant
In each Geographical Area

Cal cul ation Method A Cal culation Method B
Count y with
Wit er Quality Consumer Surplus Consuner Surpl us Consumer Sur pl us Consumer Surpl us
Change Bef ore Change After Change Benefits  Before Change After Change Benefits
Anne Arundel $30. 01 $37. 17 $7.16 $119. 05 $137.05 $18.01
Bal tinore 15. 07 20. 33 5.26 49. 83 61. 20 11.37
Calvert 17.50 19.79 2.30 108. 57 114.35 5.78
Ceci | 4.80 6.17 1.38 18.55 20. 60 2.06
Charl es 38.79 55. 54 16.75 38. 34 50. 13 11.79
Dorcester 1.61 1.98 .37 75.72 80. 74 5.03
Rarford 3.45 4.41 .97 47.24 52.27 5.03
Kent 24.08 30.51 6. 42 73.71 80. 38 6.67
Queen Anne’s 26. 17 32.18 6. 00 51.74 56. 51 4.76
St. Mary's 14.80 17. 40 2.61 139. 22 148. 54 9.32
Soner set 7.17 8. 08 91 99. 18 104. 88 5.70
Wicomico 7.87 9.46 1.59 32.82 36. 44 3.62
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Tabl e 5.14

Per Boater Annual Losses froma 20% Increase in Pol | utant
in each Geographical Area

Cal cul ation Method A

Cal cul ation Method B

ggygﬁygﬂgfpty Consumer Sur pl us Consumer Surpl us Consuner Surplus Consumer Surpl us

Change Before Change After Change Losses Bef ore Change After Change Losses
Anne Arundel $30. 01 $24.76 $5. 24 $119. 05 $105. 07 $13.98
Bal tinore 15.07 11.68 3.38 49. 83 41. 96 7.87
Calvert 17.50 15.51 1.99 108. 57 103.98 5.19
Ceci | 4.80 3.80 1.00 18. 55 16. 93 1.62
Charl es 38.79 28.78 10.01 38.34 31.51 6. 83
Dorcester 1.61 1.33 .28 75.72 71. 30 4.42
Harford 3.45 2.74 1 47.24 43.12 4,13
Kent 24. 08 19.12 4.96 73.71 68. 34 5.37
Queen Anne’ s 26. 17 21.48 4.70 51.74 47.93 3.81
St. Mary's 14.80 12.70 2.09 139. 22 131.10 8.12
Sormer set 7.17 6. 40 T 99. 18 94. 08 5.10
Wicomico 7. 87 6. 68 1.19 32.82 29. 88 2.94




Chapter 6
The Benefits for Recreational Fishing: Striped Bass

This chapter provides come prelimnary estinmates of the increase in
benefits to sport anglers from increases in water quality. W useaportion of
the 1980 National Survey of Fishing, Hunting and Wl dlife Related Recreation,
referred toas USFWS data, to estimate the demand forand val ue of fishing
for striped bass in Maryland.  This survey, while not designed for these
purposes, is the only data aet currently available which enables us to
Investigate the recreational fishing of the Chesapeake. Stri ped bassisthe
only specie. important to the Chesapeake Bay recreational fishery forwhich
there is sufficiently detailed-catch information to link water quality changes to
the benefits of sportfishing.

The link between inproved water quality and changes in recreational
fishing demand depends on the ecol ogi cal connection between water quality
and catch rates and the behavioral connection betwean catch rates and fishing
activities. Descriptive and analytic studies Of t he Bay have focused on the
impacts of water pollution on the density and productivity offish stocks.
Lower dissolved Oxygen, declines in SAV, and increases i N water toxicants all
appear to have an i mpact on fish stocks. Further, Where records are kept for
commer ci al fisheries, t here haa been a substantial decline in landings per unit
effort, especially for those species Which spawn in the Bay or ita tributaries

|t is plausible t 0 expect consi derabl e benefits to recreational f i Sher nen
frominprovenents in water quality. The number of recreational anglers is
qui te large, baaed on information fromthe primary sources ofdata on
saltwater recreational fishing in Mryland. Estimates of saltwater fishing
participation in Maryland during 1980 range from 539, 000 angl ers over 16
years of age taking 4.1 mllion trips t0o somewhat over 800,000 anglers of all
age. taking 2.7 nillion trips (U S. Fish and WIldlife Service and Bureau of
Census; U. S. National Marine Fisheries Service; Wlliamet al.). According to
NVFS and State of Maryland data, each saltwater angler took approxi mately
three tfipa, whi | e USFWS estimates approximately 7.6 trip. and 9.0 days fished
per angler.

Data on striped bass fishing are somewhat nore difficult to obtain.
According to the Maryland Departnent of Natural Resources, roughly 203,000 of
the saltwater trips were for striped bass. Qur analysis of t he USFWS dat a
indicates t hat 239,000 anglers (over 16 years Of age) fished for striped bass
in Maryland and Sussex County, Delaware, fishing for approximately 2.1 million
days, Or roughly 8.8 days per angl er. Estimates of the  striped baas
recreational catch in Maryland range from 211,000 to 377,000 fish, a total
wei ght of 200 to 474 metric tons. The USPWS data are not well suited for
estinmating aggregate catch, because the survey used waa designed primarily
for other purpose., even though cat ches are self-reported by respondents for
come sal twater species, notably striped bass.



Tabl e 6.1 provides some descriptive information about the sanple of
angl ers which was analyzed in this portion ofthe study. The sanple was
Bartitioned into two groups baaed on whether the individual fished for striped

ass or not. Individuals in the two subsamples are very simlar in the anount

of fishing and hunting done and in their experience, income, age, education,
and ot her demographic makeup. Striped baea fishermen, on average, showed a
slightly higher propensity to own a boat and to allocate nore noney to
hunting and fishing activities, t hough these differences are not significantly
different fromzero due to the hi gh within-subsample vari ati on.

Table 6.1

Characteristics 0f Striped Bass Fi shernen
and Qther Fishermen and/or Hunters in the Sanple

Striped Baaa Non-Striped Baaa

Fishermen Fishermen

Nunber of Individual in Sanple 184 576
Average Number of Days Fishing, Striped Baas 11 daya 0 days
Average Number Of Days Fishing, Al Species 28 daya 2' T daye
Percent Who Al so Hunted 41x% 3%
Average Nusber of Days, Hunting 17 daya 15 days
Average Years of Fishing Experience 24 years 24 years
Average Age When First Fished 10 12
Percent Owning | nboard Boat 19% 7%
Percent owning Qut board Boat 42% 28%
Percent owni ng Other Boat 17% 12%
Average Househol d Income $28, 300 $27, 600
Average Fishing/Hunting Budget in 1980 $982 $588
Average Age® 38 38
Average Years of Schooling 13 years 13 years
Percent Working in Job or Business 70% 3%
Percent from Urban Areas 44% 38%

*The sawple is fOr individuals 16 yeara of age and over.
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A Description of the Data

The 1980 National Survey of Fishing, Hunti ng, and Wwildlife-Associated
Recreation was the source data for analysis. O the available data sets on
Chesapeake Bay sportfishing, t he portions of this Survey relating t o sal twater
recreational fishing in Maryland, and by Maryl and residents, of fered the best
prospects for modelling the effects of water quality inprovements. This data
set contained t he essential variables for estimating recreational fishing demand
functions, including information on (a) trips taken by destination; (b) costs
i ncurred by recreationista for goods and services used in recreation; (c)
househol d income; and (d) catch rates reported by anglers for certain
speci es.

The survey consi sted of twoparts. The first was a tel ephone screening
of househol ds, predom nantly by tel ephone interviews, t 0 col | ect denographic
characteristics and to determ ne the hunting, fishing, and non-consunptive
recreation activities ofhousehol d menbers during 1980. The second part was
a detailed questionnaire adm ni stered (typically i n person) to sel ected
i ndi vidual s who indicated they had hunted or fished in 1880, collecting
i nformation on activities and expendi t ures. O the 30,300 fishermen and
hunters and 6,000 non-consunptive users interviewed nationw de, 760 pursued
some or all of these activities in Muryland. These 760 individuals were the
subject of this analysis.

O the 760 who hunted, fished or Participate in non-consunptive
wildlife-related activities in Maryland, 456 indicated they participated in sone
formof saltwater fishing. Catch rate estimates were only obtained for a
limted nunber of saltwater and estuarine Species, with striped baas the only
recorded species relevant to Maryland. One hundred eighty-four individual s
i ndi cated they fished forstriped baas in 1960.

The survey waa designed to Frovi de estimtes of recreation activities and
expenditures at the state level, and states Were divided into large subregions
for purpose. ofidentifying trip destinations. Maryland was divided into four
such regions, three of which border the Chesapeake and were the |ocation of
striped basas fishing. Broadly defined, the four areas are: the Southeastern
Chesapeake region, Northern Chesapeake, Southwestern Chesapeake, and
Nort hwestern Maryland. Significant nunbers of Maryland residents also fished
for striped baaa in Sussex County, Del aware. O the 184 striped bass
fishermen in the sample, 16 reported tishing in Del aware, 46 indicated they
fished for striped baaa in the Northern Chesapeake, 59 fished inthe
?°"§|h°°6"z°)'“ Chesapeake region, and 86 in the Southwestern Chesapeake
Tabl e 6.2).

The data aet includes days fished for e trtped bass and other species,
rat her than number of trips by specie., the latter being the preferable
measure fOr travel cost nmodels.  The survey did, however, include the total
number of trips to each region. Aggregating over all areas to get total trips
and all species to get total days fished, it was determined that anglerstook
about 4.1 mllion trips and fished about 4.8 mllion days, yielding an average
of 117 ?ﬁys/trlp. Thus, t he two neasures may not be bad approximations of
one anot her.
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Table 6.2

Sanpl e Distribution Nunber of Fishermen, Days of Striped Bass Fishing
in 1880, and Catch Rate, By Regions

Number Mean Striped Mean Catch Rate
Regi on Wio Visitad Baas Days Fi sh/ Day
Sussex DE 16 6.8 4.4
Nort her n Chesapeake?® 46 9.6 4.9
Sout heast ern Chesapeakeb 59 11.3 3.3
Sout hwest ern Chesapeake 88 8.8 2.8

‘Baltinore City and Bait imore, Carroll| , Cecil , Harford, Kent , and Queen Anne’s
counties.

bCarol i ne, Dorcester, Sonmerset, Talbot, Wicomico, and Worcester count ies.
cAnne Arundel, Calvert, Charles, Howard, Montgonery, Prince George's, and St.
Mary’ s counties.

Wi le detailed information was collected On costs Of travel, |odging, food,
tees, and ot her expenses incurred during recreation trip., these costs were
not area specific; i nstead total expenditures over all saltwater fishing trips to
all areas (regardless Of sapecies sought) were collected f Or eaoh cost category.
The variabl e costof trips t 0 a single area could be determ ned only by
prorating total vari abl e costs according t 0 di St ance travelled. The net hod
ueed in this analysis waa to det erm ne the total miles travelled by t he
individual for all saltwater fishing trip. in 1980, aa the «mof products of
round trip miles travelled to (t he usual fishing location i n) each area and the
nunber of trips taken to each area, The fraction of total variable fishing
expenses prorated for eaoh trip to each site waa the round trip miles
travelled t 0 t he site di vided by total miles travelled. The noney coat of a
trip to each site Waa this fraction times the reported total variable costs for
sal twater fishing. Expressed as a formul a,

MCyy = ("u/kgl"n‘ulvct

where MC , 4 is the noney coat ofa trip by individual i to area j My ;is the
round trip miles travelled by individual i to area j #; j is the number of trips
individual | takes to area j, V€ ( is individual i'. reported saltwater fishing
variabl e costs, and there are n areaa.

The coat of tinme spentinrecreation is also an inportant determnant of
demand. The e urvey data were not ideal for determining this coat because no
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information was col |l ected on the tine spent in travel or at the site on each
trip. However, miles traveled is a reasonably good proxy for tinme spent in
travel. The procedure used here waa t0 assume an average rate of speed
during travel of 40 miles per hour and that the annual household i ncone
di vided by the number of hours in the average full-time work year (2,040)
was a suitabl e approximation for the wage rate. Then, the value of time
travelled was determ ned as the product of the anpunt oftimnme spent in travel
and 40 percent of the wage rate. Expressed aa a formla,

Gt
1}

My Yi
—30|¢-¥ |z 030
Y

where TC ; is the tinme coat for individual i travelling to area j, vy is the
househol d of person i, and M, is: again, round-trip miles. O course, this is
a rat her arbitrary formulation for time cost based 0N a seriesofrestrictive
assunmptions, but preferable ways of treating the value of tine were not possi-
ble given the available data. The full price of a trip is then calculated as
the sum of the time and money prices for each individual TP,= MCy + TC.

In the survey, respondents were asked t O estimate their average catch
rate per day forselected species. Unfortunately, there was a lag ofup to a
year or nore between the time the fishingtrip was taken and the tine the
questionnaire was answered. There is evi dence (e.g. Deuel, Ristt and Worrall)
that fishermen do not accurateI?/ renenber nunbers of fish caught or their
sizes wel | beyond a period of a few months. A conparison of the USFWS data
and data collected by the State of Maryl and suggests that the USFWS data
m ght contain an upward bias i n reported catch rates. The sanpl e and
popul ati on average catch rates were both sonewhat over three striped bass
per day, which is considersdbly hi gher than the State of Mryland data which
suggests a catch rate for the cane period ofonestriped bass per day. Wen
the sanple catch rates were extrapol ated to estimate total 1980 catch, the
estinate was an order of magnitude or nore |arger than the published
estimates noted i N the introduction, although some of this difference may be
attributable to difference. in estimates baaed on total trips versus total days.
The fact that sanple catch rates do not predict aggregate catch wel| does not
invalidate their uae as quality indicators, however. As indicators of the
qual ity factors Whi Ch signal individuals’ fi Shi ng decisions, sanpl e catch rates
may performaquite well.

The survey data contained a categorical variable measure of househol d
income. A second measure was also calcul ated: total budget for fishing and
hunting recreation, the sum of all fishing and hunting-rel ated expendituresin
1980. If the individual has a weakly separable utility function and determnes
tirst the total anount of income to allocate to hunting and fishing recreation,
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the fishing and hunting budget is a nore rel evant income constraint t han
overal | household income. The fishing/hunting budget measure, however, is
subject to potential errors O nmeasurement, both from faulty recall by
respondents and from year-to-year fluctuations due to purchase of mmjor
dur abl e goods.

The Basic Model

For a variety of reasons, the nodel we estimate forrecreational fishing is
different fromthe recreational beach uee and boating model. |n the beach
use and boating estimations ,trip data existed for a nunmber of
quality-differentiated sites. In the fishing data, trips are available only by
region.” There are only four of these regions, and each is I ar ge so there can
easily be as nuch variation within any region mthere in anong the regions.
Further, 164 of the 184 striped bass anglers in the sanpl e visited Only one
region. Rather than estimating four demand curves, we have estimted a
single equation wher e the dependent variable is the sum of the trips to all
sites.

The handling of the quality variables differs al- For recreational
boating, w. ueed a varying Parameter model because the quality variable,
scientifi c measures Of water ciual ity, varied across sites but not across
individuals. The quality variable in recreational fishing, catch rate, varies
across i ndi vi dual s. Consequent |y, we need not use a varying paraneter
model . Instead we uee the observation on the reported catch in arena where
the individual took his trips. The data eet includes many individuals who did
.n(f)t fdi sh for striped bass. For these i ndi vi dual, costs and catch rates were
inferred.

The fishing model estimated waa
(6 1) Xy = Bo + p,m, + ﬁ,CR, + ﬁgIB‘ + "CB, + fsBD,

where xi is the nunmber of days taken by the ith individual, TCis the
individual’. full coat (in dollars per trip) of striped bass fishing, CR,is the
catch rate (fish per day), IB + and OB { are (0,1) variabl es denoting availability
ofani nboard or outboard boat for fishing, respectively; and BD, is the
individual*. fishing/hunting budget in dollar. per year.

NO substitute sites were specified i N t he nodel because t he regions were
so broadly defined that they mght not in fact act as substitutes for each
other.  There is probably extensive substitution amongsites within each
region that cannot be captured at all (]:u ven the |evel ofaggregation we face;
and the sample data indicates that only about 10 percent of respondents
visited nore than one region. Instead, the price and catch rate for
Participant Who visited nore than one site were cal cul ated as the mean of
price. and catch rate. at each region visited, weighted by the day. fished.

Only slightly nore than one-guarter of the respondents who either hunted
or fished in Miryland reported having fished for striped bass. This |evel of
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non-participation inplies a serious censored variables problem  There are
several ways of handling this probl em in recreational denand models, We
expl ore these approaches i n Chapter 4 of Volune | of this report. For the
current task of estimating fisheries demand models, we choose the follow ng
simple Tobit fornulation:

(6.2 Sl (R

where z is the vector of explanatory variable.. The Tobit nDdel imposes CONe
rather extrene restrictions on individual behavior that nmore general sanple
sel ection nmodel s avoid. But forprelimnary results, we accept these
restrictions for the sake of simplicit y.

Determning the relevant price and catch rate for non-participants Was
probl emati c. or these individuals, it was not known which of the four
price-qual ity combinations were noat relevant to their decision to go/not go
striped bass fishing. In the application we used the mninum price to access
a striped bass “site” and its corresponding catch rate.

Wl fare measures are calculated, in principle, the “ sane way as for the
varying paraneter. nodel. That is, the benefits Of an incresse in catch rates
a[)e given by the change in consuner’a e nplua which, for the |inear nodel
above, is

(6.3) acs = X2(CB7) _ x2(CR%)
-28, -28,

where #, is the own-price coefficient, and x is the individual’'s trip level.

Empirical Results

The nmodel in equations (6.1) and (6.2) was estimted using the maxinmm
| i kel i hood method of LIMDBP. Table 6.3 gives the results which will be used
for prelimnary benefit estination, along with the sanple means of the
variables. The results in Table 6.3 are fora nodel in which actual catch
rates reported were used for participant, and a predicted catch rate was
used for non-participants. \\¢ also estinmated a nodel in which predicted catch
rates Were used for every individual In the latter estimtion, the coefficient
estimates I enai ned basically unchanged, but the standard emroron the catch
rat e coefficient increased resulting in a t-statistic of about 1.3.

The coefficient estimatea al | have intuitively correct signs, and they are
different fromzero at better than the 5 percent significance level. Havi ng an
i nboard notorboat seems t0 induce nore striped bass tri pa than having an
out boar d motorboat. The own-price elasticity for Partici pant is about minus
one, while the catch rata elasticit y for participant is about .10,
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Tabl e 6.3

Tobit Estimation of the Demand for Striped Bass Fi shing

Expl anat ory Coefficient Mean of

Vari abl e Estimate t-statistic Vari abl e
Constant (C -10.6 -5.79 1.00

Omn price ("IT) -. 336 -7.52 $27.2

Catch rate (CR) 337 2.13 3.2 fish/day

| nboard Mtor ( IB) 12. 65 4.49 .10

Qut board Mot or (0B) 6. 66 3.47 31

Budget (FHB) 1.40 3.04 . 70($000)

& - 18.3

N = 760

\\& can use the estinmated coefficients in Table 6.3 to estimate welfare
effects Of increases i N catch rates. As i N Chapters 4 and 5, two estinmtes of
consumer surplus are provided. Met hod A enpl oys predicted trips plus
cha(ljnge.s in predictions whereas Vet hod B uses actual trips plus changes in
predi ctions.

It is rather eaay to expand sanpl e results t0 the popul ation, since the
Fi sh and wildlife Survey includes sanple weight or sanple expansion factors.
These wei ghts account for the fact that different population strata are
sanpl ed disproportionately. Consumer's ® rplua for the popul ation is sinply
the wei ghted sum of the surpluses of the sanple observation:

e ¢ AD LS 4
54 = g

where s is the sanple size and f , is the expansion factor.

Table 6.4 gives the estinates ofaggregate surplus. The first column is
the estimte of the val ue of access to striped baas fishing as it was perceived
in 1880, baaed on 1980 prices. The actual and predicted estimates differ
subgtantaally, with the actual being nore than three tine. larger than the
predi ct ed.
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Table 6.4

Aggregat e Consumers’ Surplus for Striped Bass Fishing:
Ef f ect of Changi ng Catch Rates, 1960

(Popul ation of Maryland Hunters and Fi shernen)

Aggregate
Consuner Surplus Change with Change in Catch Rate
Sur pl us
for Access 20% Decrease 10% Increase 20% | ncr ease
........ Thousands Of Dollars .
Predicted (Method A) 14,652 -572 314 1,501
Actual (Method B) 54,196 -422 231 4s1

The second, third and fourth colums in Table 6.4 give the net inpact of
a 20 percent reduction, 10 percent increase and 20 percent increase,
respectively,inthe striped baa. catch rate conpared with the |evel perceived
in 1960. Here the actual and predicted results are closer, especially forthe
10 percent changes.

The numbers that are most i nteresting for environnental policy on the
Chesapeake are found in the third and fourth colums. These figures are
rough estimte. of the dollar anount people who currently fish or hunt in
Maryl and m ght gain annual |y from improving Striped baas fi shing.

There are a number of conplicating factors which cannot be integrated
into our prelimnary calculations ofbenefit estimates. First, consi der how | ong
it would take for environnental policy to produce a ® ubdantid, sustainable
increase i N catch rate. Reduction in effluents for one year will have only a
small effect. TO i Nprove anbi ent water qualitc?/ enough to bring about better
striped bass reproduction and survival could take many years.

~ The second question relates to the role of expectations regarding catch.
Aaide fromthe lkely bias and high noise in the catch rate estinmate, what

respondents report is the QX _vpost realisation of catch rates, While their
deci si ons regardi ng whet her, when, and how frequently to go are baaed on
expectation about t he cat ch rate, ex ante. Consequently, Whi | € recalled ex

post catch rate is the best quality variable we could obtain for striped baas
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fishing, we need o be skeptical about its implications for the relationship
bet ween days taken and expected catch rate.

The second question concerning these benefit estimates is whether, given

sufficiently inmproved ambient water quality, the catch rates are sustainable.
The answer is no. Better catch rates i nduce more fishing and hence more

harvest. Since there is sone evidence that overharvesting is partly
resFonsi ble for the decline in fish populations to begin with, it is likely that
heal t hier stocks wi || induce more harvesting. The l'ong run equilibridm wil
result in higher than current benefits, but smaller than the benetits Which
implicitly assume that the increase in fishing effort will have no Iong run
effects on fish stocks.

Last, it i8 worth remenbering that the benefit estimates are baaed on a
sanpl e of households that hunted or fished in Maryland in 1980. If there are
peopl e who currently do not hunt or fish, but woul d go striped bass fishing
| f the tishing i nproved sufficiently, then the annual benefit estimtes are an

under esti mat e.
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chapter 7
Conclusions

Restorationof Chesapeake Bay water quality requires substantial
resources on the part of public agencies, privaie firms and househol ds. There
are many choices to be made in inplementing prograns to clean up the Bay.
This report haa described acme of the activities which would benefit fromthe
enhancenent of Bay water quality. Chapters 2 and 3 described ways in which
peopl e think about the Bay and benefit frombetter water quality. Chapters 4
through 6 contain descriptions Of CONME recreational activities whjch woul d gain
frominproved water quality.  All of these chapters provide estimated
willingness to pay from potential | nprovenents.

In deriving benefits, sometimes We 1000 ei ght ofthe informational content
of the models behind the benefit estimates, t he estimated demand functions
themselves. Chapters 2 through 6 contain substantial new information about
the structure of demand forrecreational activities associated Wi th the
Chesapeake Bay. In nearly every instance where sufficient data were
avail able, recreators responded to travel and tinme costs in a manner consistent
with our theoretical model. They were also observed t 0 be responsive t0 even
the crudest of water quality measures. Additionally, denmographiC variables
such as income, race, and boat ownership were observed to influence behavior.
As We turn to the benefit estimates, the reader is rem nded not to consider
the “bottomhe” benefit figures as the only value of this report.

Demand for Chesapeake Bay Recreational Activities

The data and modelling exercises descri bed in Chapters 3 through 6
provide a good picture ofthe recreational use of the Chesapeake Bay.
Chapter 3 includes an overall picture of Chesapeake recreational activities
derived froma random sanple of all households in the Baltimore/Washington
SMSA’s (BWSMSA). This survey revealed that a full 43 percent of the BWSMSA
popul ation used the Bay or intended to use it for recreation in 19%4.
Ceogr aphi cal distribution of users showed Anne Arundel County residents (69
percent) noat likely to be Bay users and District of Colunbia residents (21

percent) to be least |ikely (ace Table 3.1).  The npat common recreational
activities were fishing, swmmng and boating, with about a third of the Bay
users participating inall three activities. these activities, swming was

enjoyed by nmore people than either of the other two, with 77 percent of users
participating. I'n the remaining chapters, each of these activities was | ooked
at in greater detail using specific surveys of subsamples of the popul ation.

In Chaptar 4, wa provide tw types of demand models for western shore

beach uae activity. Each draw. on an on-site sample of beach users at
western shore beaches in the summrer of 19S4. The varying paraneter nodel

is a modification of traditional demand nodels where the demands for tripe to
each cite are treated largely independentlil], but the difference in paraneters
across sites are attributed in part to site characteristic. The discrete choice
nodel explains the choice anong cites directly, as a function of site
characteristics, but does not handle the total nunmber of trips well. Each type
of model gives a good description of one aspect ofthe recreational decision.
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Fromthe results in Chapter 4 it is char that both noney and tine
access costs areecxtremelyi nportant in determ ning demand for tripa to any
gi ven beach, a8 are t he costs Of accessing alternative beaches. \Whether or
not an individual owns a boat or recreational vehicle also affects demand for a
subset Of beaches, those Which have facilities for these capital goods. Denand
functions for trips to a Site tend to pivot inward, becom ng nore elastic, With
declining water quality.

The results of the nested multinom nal logit or discrete choice model of
beach use suggested acne simlar and acne additional characteristics Of
demand for this activity. Once again, noney and timnme costs Of access were
inportant this time in explaining the choice anong sites. Additionally, the
avai lability of boating and recreational vehicle facilities increased the
|'i kel ihood of a boat or recreational vehicle owner to choose a site. An
interesting hyf)ot hesis was tested regarding the differential substitutability
among | ocal beaches and anong state beaches vis-a-vis t he substitutabilit
bet ween | ocal and state beaches. Beach users seened to consider |oca
beaches C| 0ser substitutes for one another than for state beaches. | ndi vi dual
with larger parties or famlies were nore likely to attend state beaches where
a variety of activities were available. The longer an individual had attended
west ern shore beaches, the more |ikely he was t 0 use local rather than state
beaches.

Chapter & provides a rather extensive profile of boaters and boat owners
derived from a survey Of boaters sponsored by Maryland Sea G ant and
Maryl and Coastal Zone Management and from the BWSMSA tel ephone survey.
The boater survey subsample i ncl udes registered boat owners in Maryl and.
The profile includes an analysis Of characteristics Whi Ch distinguish boat
owners from others and looks at t hese distinguishing characteristics by
geographi cal area. Average househol d incone, for exanple, is higher for boat
owners { han non-owners, but this difference is only e tatiatically significant in
Prince Georges, Anne Arundel and Calvert counties.

Considering t he boats themselves, a di fferent profil e characterizes those
which are kept in the water all season (i n marinas, nDOred, etc. ) than
characterizes boats Whi Ch are trailered. As would be expected, trailered boats
are significantly smaller and less val uable, they are nore likely to be
runabouts or workboats and their owners are |ikely to have less i ncome than
t he owners of boats kept in the water. Al npst all trailered boats were used
for fishing at least (ccasionally.  About three-quarters of the non-trailered
boats were used for swimming at least (ccasionally.

Tabl e 5.4 sunmmarizes the boat owners survey by county of residence,
revealing more about the geographical distribution of Bay users. Residents Of
Bal timore and Anne Arundel counties accounted for 39 pecent of the trailered
boats and 45 percent of the non-trailered boats Wi th Prince Georges County
and I\/bntdgorrery County residents accounting for another 20 percent of
trailered and 12 percent of non-trailered boats.

The last of the descriptive information suggests the inmportance of water
qual ity to boaters. \Water quali tg was considered ei t her noderately or very
inportant in the selection of a boating area by 75 percent of the trailered
boat owners and by 76 percent ofthe non-trailered boat owners,
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A varying parameters nodel similar to t he one used in Chapter 4 reveal ed
that trailered boat owners’ demand for trips from|aunch siteswas affected by
access costs to the | aunch site and costs of accessing alternative sites. | n
general, the demand for trips to any given site was Positively affected by the
val ue of the boat; i.e., i Ndi vi dual s with nore wvaluable boats took more trips.
The demand function for any gi ven site tended to pivot inward and become
nor e elastic as water qual ity decl i ned.

Owners of boats kept in the water do not choose |aunch sites when they
take a trip, and consequently we have no way of know ng where they boat.
As a result Wwe cannot model t heir decisions in response t 0 varyi ng water
quality. For these individual s? sinple demand functions were estimated.
Factors Whi ch significantly affectedt heir demand for boating trip. included
the coat of a trip énegatwel y) and the val ue ofthe boat (Eosmlvel y).
Additionally it was determ ned that sailboat owners tend to take fewertrips
and their demand fortrips is nore price inelastic. Finally, boat owners Who
tish Whi | e boating tend to demand more trips and their demand tend. to be
nmore price elastic.

I n Chapter 6 i nformation about ® portfishing on the Bay is presented.
Estimates of sportfishing acti vi t?/ vary by data source and range from 539, 000
to 900,000 anglera in 19S0 and from2.7 mllion to 4.1 mllion trips for that
came year. The two prom nent seourcesof i Nnformati on on sporttishing are the
U S. Fish and Wl dlife Hunting and Pishing Survey and the U. S. Nati onal
Marine Fisheries Survey.

Qur analysis in this chapter concentrated on e tripod bass fishing since
this was the only species inportant to Chesapeake recreational fishing for
which e ufflciently detailed data existed. One source (U. S. Fish and Wldlife)
reports that in 1960, 239,000 anglers tished for striped bass i n Maryland and
Sussex County, Del aware and fished 2.1 nillion days in total. Table 6.1
presents CONME descriptive statistics of striped bass fishernen and ot her
Chesapeake Bay fi shernen.

In the analytical section of Chapter 6, demand for sportfishing trips was
modelled as a function of the individual’. tri[k)) costs, catch rates, his annual
tishing/hunting budget and indi ces of types of boat ownership. Al variables
affected the demand for trip. in the expected direction, Wi th owners of
i nboard not or boat likelyto take nore trips than those with outboard
(presumably smaller) notorboat.

Estimates of Benefits from Water Quality Improvements

Wil e the analysis of the denmand for recreational activities is worthwhile
inita ow right, nmore infornation about the size of rewards from Bay
restoration can be obt ai ned, There are several reasons for conputing
aggregate willingness (0 pay rather than simply provi ding descriptive
measures SUCh as recreational’ use days. Cbviously such measures cannot be
conpared to the costs of restoration; they cannot even be added across
activities. A day offishi n? is different froma day ofswi nmng, and changes
in water quality have different effects on the benefits derived fromthe two
activities. Further, as we observed in Chapter 3, there is Some willingness t 0
pay for clean water by people who do not use the Bay. If we linit ourselves
t 0 descriptive measures such as uaser days, we ignore the returns to people
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who val ue cleaner water but do not uae it. Consequently, we have taken a
first step toward t he logical, al beit venturesone, task of estimating the
aggregate benefits of inproving the Bay’'s water quality.

Caveat s

The aggregation of benefits across activities and for the popul ation at
large i S venturesone becauae it is so filled with known difficulties. We can
take a systematic view ofthese potential errors by recalling the |inks between
environmental policies designed to reduce effluent pollution and the benefits
of environnental inprovenents. Policies influence ef fluents directly through

regulations and indirectly through changes in incentives. Reductions in
effluents will eventually inprove the anbient water quality. Inprovements in
anbi ent quality when perceived by individuals eventually lead to changes in
behavi or toward the Bay, inplying benefits. Further, when non-users per-

ceive inprovements in the ambient water qualit y, they too will be better off.
There is potential for errorsinthe neasurenent of each link in this process.

The analysis of the previous chapters has concentrated on the connection
between anbient quality and economic benefits. |t rests, however, on the
rel ationshir) between environmental policy, effluents, and anbient quality. The
consi derabl e debate regarding the connection between effluents and anbi ent
qual ity sngests the potential for honest differences of opinion on the nature
of the ecological lMnks. Sinmlar uncertainty over the behavioral and perception
links exists.

While a conplete catalog of the sources of potential error would take an
entire chapter, we describe broadly what we think the major difficulties are.
If the problens inherent in explaining the |ink between policy and anbi ent
quality are ignored, the forenost uncertainty is between anbi ent qualitg and
behavior. Recall briefly how this |ink waa estimted. For boating and beach
uae we used a varying paranmeters nodel to estimte the relationship between
the product of total phosphorus and nitrogen readings in 1977 and trips in
19S4. There is clearly substantial roomforerror in this relationship.

First, since peopl e cannot perceive nitrogen and phosphorus, Wwe nust
assume that the nitrogen and phosphorus are approxi nate measures of the
ambient quality. It is not unreasonable to expect such a relationship t hold
inprinciple. Chapter 2 describes ways i N Whi ch individuals f or m perceptions
of waterquality.  Some of the deductive and nedi a-baaed means by which
individuals f Or m quality perceptions may be directly related to effl uent
di scharges. O hers, such as stinulants of sensory perceptions, nay be highly
correl ated with, or even caused by, nitrogen and phosphorus |evels. Previous
studi es whi ch have attempted t0 |ink behavior to individual anbient water
quality |ndicator. (e.g. Binckley and Hanemann) have detected a
correspondence. Chapter 2 describes acme evi dence whi ch supports thi
hypot hesi zed link derived from our tel ephone survey of the BWSMSA and the
field survey of western shore beaches.  Through the tel ephone a significant
rel ati onship waa detected between a household perception of the water quality
inthe Bay and ita likelihood to quit using the Bay. Additionally, a significant
rel ationship appeared between_objective neasures ofthe Bay’'swater quality
over time and the proportion of househol ds who atopped using the Bay for
recreation because they perceived the Bay's water quality to be unacceptable.
Finally, the user (field ) survey showed apositive correlation between
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measures of fecal coliform at each of nine beaches and the proportion of
househol ds that found each beach unacceptable.

A further difficulty i8 the seven years which separate the
nitrogen/phosphorus readings and t he recreational behavior, since 1977 was
the latest year for which conplete information was available. \Wile this is
clearly a source of potential error, there are a few reasons why it m ght not
beas bad as it seems. FOr one thing, the relative levels across different
regi ons of the Bay may have renai ned approxi mat elv\% constant even if absolute
| evel s have changed. ~ Additionally, it is not clear what year or conbinations of
years woul d be correct in signaling the recreational behavi or stinulated by
water quality because behavior is probably largely affected by prior
experi ences.

Since we are really explaining choices anong sitesof di fferent quality,
our behavioral nodels depend nore on the relative |evels of anbient water
qual ity rather than on absolute | evels; and if rel ative levels have renai ned
fairly constant, our behavioral models are |ikely to be quite good. Extracting
benefit measures from t hese nodel s, however, must be done with caution since
t he absolute | evel s of nitrogen and phosphorus readings used may not be
trustworthy vy.

For recreational fishing the problemis in some waya a lttle sinpler.
Here we use the catch rate experienced by the individual for 1980, the year
the trips were taken. There is of course a conplex and uncertain chain of
relationshi ps between inprovenents in anbient quality and growth in the
density of fish stocks. Ther e is further uncertainty in the connection
bet ween fish stocks and catch rates. These are |argel % al t hough not
conpl etely, problems of biology and are not addressed here, but nonethel ess
remain as i nperfectly understood links in the system.

Restricting our conments entirely to the behavioral real mdoes not
eliminate t hese uncertainties and potential sources of modelling error. In what
sense is the catch rate in the year the trip. weretaken a good measure of
quality? Fishermen may val ue higher catch rates but their demand (behavior)
fortri 6& this year may be baaed on catch rates experienced in previous
years, \\hen the quality of the good is uncertain to the consuner, there ma
be one eat of quality indicators that stinulate demand and anot her whic
affect the benefits derived from consunption. Further, there is no guarantee
that catch rate is the only (or moat inportant) variable which determnes the
enj oynent of trips to catch fish. For exampl e, catching one five-pound
striped baaa may be batter than catching two two-pound stripers.

In addition to the severe difficulties in inferring the relationships
bet ween ambient quality, there are two other significant sources of error In
conputing aggregate benefits. First, there is the probl emof sanpling and
non-sanpl ing error associated Wi th the measurenent of the nunmber of trips
per participant and the number of participant in each activity, mwell as
measurements Of exogenous vari abl es such as costs per triTp. The boating
survey is a good exanple of non-sanpling error fortrips. Thi S survey waa a
mai | survey, so in a sense the respondents are volunteers. The return rate
was /0 percent. We have no way of know ng whether those WhO completed
their questionnaire. were representative of the boating population as a whole
or if there is a built-in sanple selection bias.
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We have also used only segmenta of the total population in our analysis
of benefits. The boaters Wwere |imted to those who trailer their boats, the
fishernen to those who tish for striped bass and t he beach users to those
WhO use public-access western shore beaches. |n the boating and fishing
analysis Wwe have excl uded non-Maryland househol ds. In the contingent
val uation and beach uae analysis, only 20 percent ofVirginia s popul ation wae
i ncluded and about 80 percent of Maryland' s househol ds. In every instance, a
rgaj o(; portion of users is excluded so any estimates derived will be | ower

ounaa.

Anot her source of error in aggregati ng benefits across activities is
aggregation bias. This comes in two forms: sSinple doublecounting and
conceptual aggregation bias. Doublecounting occurs because a e ubat anti al
nunber of boaters also tish, and many fishermen have boats. The concept ual
aggregation bi aa occurs because of the jointness of choi ce among sites for a
%i ven actvity and among activities. For exanple, the choice of visiting Sandy

oi nt versus Point Lookout may depend in part on water quality. Enhancing

water quality at both sites may only increase attendance at one site, nmaki ng
the addition of benefits across sites incorrect. A discussion of this problemis
offered in Chapter 3, but both forms of aggregation bias are treated in detail
in Chapter 5 of the conceptual volume Of this report.

~ Finally, we must renenber that we have only three activities: hoating,
fishing, and swimming. There are many other recreational and commercial uses

of the Bay whose val ue is enhanced by cleaner water. For example, our
anal ysi s of fishingroversonly striped bass; fi shing for species besides
striped bass {e.g. crabbing) is w despread and not covered by our analysis.
And our analysisofthe effect of changes in water quality covers only
trailered boats, not boats at marinas. Many other, especially nore casual,
activities are omtted. Ve have limted our analysis to boating, fishing, and
SW nm ng because We coul d obtain data of adequate quality only for these
activities

Estimates

Wth these difficulties firmly in mind, we are prepared to hazard some
judgments onthe magnitude of the aggregate benefits of inproving the Bay's
water quality.  Cur approach is to present |ow, niddle and high benefits for
the beach use (Chapter 4), boating (Chapter 5), and fishing (Chapter 6) and
qual itatively compare thoss benefits with the total benefits derived from
Chapter 3. Comparing the ranges of these independent sources of benefits
will help ue to forma judgnent, but nothing more, of the nmagnitude of
aggregat e benetita.

Chapters 4 through 6 give benefit estimates for activities conditioned on
the conputational nmethod and the proportionate change in anmbient quality and
catch rate. W adopt the convention of analﬁlzi ng a 20 percent reduction in
nitrogen and phosphorus for boating and beach use and a 20 percent increase
in the catch rata for striped bass fishing. These changes shoul d be
i nterpreted loosely as considerable i nprovenents in the quality of the Bay
wi t hout attaching nuch significance to the absolute change in ambient
readings Whi ch woul d be inplied. In particular, one should not interpret the
estimted effect of nitrogen and phosphorus as an “all else equal” effect. The
change in nitrogen and phosphorusis a proxy for changes in noat anbi ent
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deternminantts of water quality so that the inplicit assunption is that a range
of anbi ent factors may be inproving. Further, to counteract the probl em of
aggregating across sites fOr a gi ven activity, We select as a pessimistic
estimate { he lowest estimate Of the benefits ofimproving the quality by 20
percent at the one mat inportant site.

Table 7.1 summarizes someof the estimtes of aggregate benefita for our
3r0ups of boat ers, sportfishermen and beach wusers, translated into 1987
ol lars. The variation from pessimistic t 0 optim stic is provi ded by two
sources: Vvariation induced by the nmethod of calculating benefits (i.e., using
actual trips versus predicted trips) and variation caused by choosing one site
rather than the sum over all sites. Recal | that because each site’s benefits
are cal cul at ed assuming ot her sites’ qual ity remains unchanged aggregating
these neasures over sites will produce an upwardly biased aggregate benefit.
The pessimistic estimates f Or beach use and for boating are the |ower of the
two estimates of the benefits for a 20 percent inprovenent in water quality
from Sand %/ Poi nt for beach uae and Anne Arundel County for boating. One
site was chosen as a | ower bound becauss wtth only one site all (upward)
aggregation bias is el i m nat ed. The average estimates for beach use and
boating are the |ower of the two cal cul ation nmethods for Suns across al | sites.
The optimstic estimtes are the higher ofthe two cal culation methods for the
SUNS across all sites. FOr striped bass fishing, t he pessimistic estimate is the
| ower of the twomethods of cal cul ation. The sites have al ready been
aggregated for the fishing case, and as we show in Chapter § of the
acconmpanyi ng volume, the nature ofthe aggregation bias i n this case is not
obvious. The optimstic estimate is the higher of the two calculation arithmetic
methods and the average is the nean of the pessimistic and optimistic.

Table 7.1
Aggregate Benefits for Three Water-related Activities froma
“20% | rmprovenent in the Chesa[)eake Bay’s ater Quality
in 1967 dollars

Benefit Estimite

Activity Pessimstic “Aver age” Optimistic
($ Thousand)

Publ i c Western Shore Beach Use® 16, 853 34,658 44,960

Boating with Trailered Boat® 654 4,717 8,129

Striped Bass Sportf ishing® 664 1, 366 2,071

e From Tabl e 4.6. Pessimistic estimate is the Method B value for Sandy Point,
t he average is t he sumof Met hod B values over all ten sites, and t he
optimstic is the sum of Method A values over all sites.

bFrom Table 5. 13. Al'l per boater estimates expanded to 60,000 boaters *
trailering boats. Pessimistic estimate is the | ow val ue (Method A) for Anne
Arundel County, the average estinmate is the sum of | ow values (Met hod A)
across al | counties and the optimstic value is the sumof high values (Met hod
B) across al | counties.

cFrom Tabl e 6.4. Pessimistic val ue is the val ue using Method B, the “average”
val ue is the average of the pessimistic and optimstic value, the optimstic
val ue is the val ue using Met hod A.
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The aggregate measures of willingness to pay for water qual.it}v]
i nprovenents are revealing for several reasons. First, regardless of whic
benefit measure We use (pessimistic, average, Or optim stic), the returns to
beach use are the greatest. This ia primarily because a larger proportion of
t he population engages i n cone beach-going during the year than boating O
fishing. Additionally, this group may be nore sensitive to changes in water
qual ity than the boating-fishing group.

A second interesting inplication ofthe results, although not obvious from
| ooking at Table 7.1, is the inportance of regional variation in water quality.
If we wereable to clean up the water around Anne Arundel County only, we
woul d still go a | ong way towards satisf ying some Of the hunman needs for
using the Bay. \Wile we realize that confining a water quality i nprovement
programto a particular locality my not be technically or ecological y feasible,
any clean-up strategies which result in significant inprovements in this region
ofthe Bay will yield substantial benefits.

A conparison ofthe behavioral |y based measures of benetitsa presented in
Table 7.1 with benefit estimates derived from contingent valuation (ace Table
7.2) is interesting even though the val uati on questions driving the two
analyses ar € different. Al | 0f the estimates in Table 7,1 are partial estimates
in that they account for only one activity and involve only e ubaeta of the
popul ation. Table 7.2 presents contingent valuation produced benefit estimates
associated Wi th a broader but less precise hypot hetical improvement:
inproving water quality to an “acceptabl e” level. The wsubset of the
popul ation includes thoseinthe BWSMSA who found water quality unacceptable
for swnring or related uses.

Table 7.2

Aggregat e’ Benefits fromWater Quality Improvements-
Contingent Val uation

in 1984 dollars
Wllingness to Pay for |nproved Water Quality’
G oup Pessimistic® Average® Optimistice
($ Thousand)
User 47, 254 67, 582 87,870
Non- User 18. 446 23. 556 28. 733
Tot al 65, 700 91, 137 116, 603

® Population is the Washington, D. C.  and Baltinore SMsA's. )
bWi 11 ingness ! O accept tax increase [ O raise Chesapeake Bay water quality from
a level unacceptable for swimming end/or other related activities to a |evel

acceptabl e for swimming. . . .
cTheaveragewillingnesstopay Plus O minus one standard €rror in est imate.

See Table 3.8.
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The nunbers in Tables 701 and 7.2 give likely magnitudes for the annual
benefits of improving water quality in the Bay. The nUnbers suggest a range

of from$10 mllion to over $100 nillion, know that there are nunerous
random el enents in all estimates. Further, we know that several activities and
populationa have been Onitted. But based on these nunbers, it seems

plausible to estimate that the annual returns to cleaning up the Chesapeake
are at least of this order of magnitude. V& have only the evidence presented
herein to make this judgment.

In conclusion, we recapitulate the premse. Society haa undertaken an
I nvest ment program The nature of the program is the cl eanup ofthe
Chesapeake Bay. The costs of the programincl ude such things as sewage
treat ment plants, funding of ?over_nment programs to regulate and nonitor
agricultural effluents, I nstallation of industrial waste disposal Systens,
restrictions on housing development, et cC. The annual returns on the
i nvest ment program are measured by What people are willing to an for the
i nproved services of the Bay. TMh is the dividend yielded by the public's
i nvest nent program

For several reasoms, we think that the long-run benefits are higher than
the figures Tables 7.1 and 7.2 indicate. First, as people | carn that the Bay
haa become clanor, they will adjust their preferences toward Bay recreation.
This is especially true of people who do not currently use the Bay and are
| argely excluded fromthe analysis. Second, the popul ation and income of the
area have grown since 1984, and both are |likely to grow more, increasing t he
demand for and val ue ofinprovenents in water quality. Finally, we have
ignored the value (both uae and existence val ue) which households outai de the
BWSMSA may have for the Bay. The Chesapeake Bay is a nationally prom nent
resource. Its inproved health is of value to many who will never use it.
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Appendix A

The Random Digit Dialing Survey Telephone Procedures

For the Random Digit Dialing Survey, three instrumenta ( Copi es included in
the Appendix) were devel oped:  a two-page screening form, an 1 |-page,
28-item questionnaire, and a Record of Calls sheet.

1. Screening Form

The screening form was i ntended to determ ne the eligibility of the
location served hy a random& ?enerat ed tel ephone nunber. The number wa
printed on a | abel affixed he top of the screening form Pay phones an

phones used_only by businesses Were not considered eligible, since peopl e
answering ouch telephones woul d be eligible at their residence phone.. In
addition, if the household served by the phone waa not | ocated within the
counties/cities making up the selected SMSA’s then that phone (residence) was
not eligible. Once an eligible phone (residence) waa identified, a nmenber of
the household Who waa 18 years of age or ol der waa required. [f all
residents Wwere under 18, the screening waa conpleted with «menber of the
househol d who waa 14 or ol der.

The screeni ng form waa composed 0of five sections: an ldentification
section consisting of an area code, tel ephone nunber, and five-digit case
identification nunber, all printed on the aforenmentioned label;s bri ef
introduction to be read by the interviewer whi ch explained t he study; a
screeni ng section which waa used to eliminate pay phones, businesses Wi t hout
living accommodations. and residences not |ocated in certain specific SMSA’s; a
screening status section t 0 record the screening eligibility of the |ocation, and

a questionnaire status section t 0 record whether or not aquestionnaire was
completed Wi th an eligible person.

2.Questionnaire
The Random Digit Dialing Survey Questionnaire was intended to determne
the follow ng:
Uae or intent to use the Chesapeake Bay for recreation during 1984;
Reasons for nonuse;

Activities that the respondent (and his/her famly) participated in
while Vi Siting beaches;

Reasons the r espondent or other nenbers of his/her famly do not go
in the water during visite t0 the western shore beaches;

Changes in SW mMring participation in the Chesapeake brought about
by change. in the water quality;

The respondent’s perception of the water quality i n the Chesapeake;

The val ue respondents place on the Bay and how they visualize that
i mprovenent shoul d be nade and financed.
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Asinthe User Intercept Survey, a series of denpgraphic questions
which will enabl e analysts to establish profiles of beach users and nonuser
Wer e included i n t he questionnaire.

The Random Digit Dialing Survey Questionnaire waa also divided int.
sections. The first, I dentification, had space provided for recording the case
| D nunber from the screening form, t he tel ephone interviewer’s initials, and
the date the interview was conpleted. The second section, as in the User
Intercept Survey, was a lengthier introduction to be read by the tel ephone
interviewer, which went into greater detail regarding the purpose of the
survey and contained statenment informng the respondent ofthe vol untary
nature of his/her participation in the study and assurances ofthe
confidentiality of the data collected. The third section, Recreational Uae of
t he Chesapea%e Bay, sought specific responses Whi ch woul d: (1) enable
analysts t0 determne if and how the beaches were used and (2) what the
overal | perception of the water quality waa. Thie waa followed by a fourth
and final section consisting of Sone 18 demographic questions.

Data Collection Mthods

Two field interviewers were trained in Baltimore for the data collection of
the Ueer Intercept Survey on May 28, 1884. AField Interviewer Manual was
devel oped (which is avail abl e upon request) and included quention-by-question
specification, probing techniques, confidentiality  procedures, refusal
conver si on strategies, and ot her measure. necessary t 0 assure t he col | ection
of standardized, qual ity data during the course of the field survey process.
Al ao covered in the manual were: background information, assignment
information, sanpling procedures and adm nistrative procedures.

The final dayoffield work on the ueer survey was August 16, 1984. The

confirmation portion of the user survey was conpleted on Septenber 1. The
foll owi ng represents t he response ratesforthe field work:

Table A.l

Response Rates for Beach User Survey

Sample Successfully Eligible Eligible | ndividual s
| ndi vi dual screened | ndi vi dual s | ntervi ened
468 463 414 408
( 100% (98.79% ( 100%) (88.55%
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Of the 468 individuals acreened, 60 were not adm nistered questionnaires for
t he following reasons:

Ineligible because of residence . . . . . . . . . . . 3
Refused screening . . . . . .
Language barrier-screening .

O her Ce e e
Refused questionnaire . . . . . .
Language -barrier - questionnaire .

wwnhphoYNo©

Regarding the confirmation portion of the ueer survey, 340 of the people
i nterviewed gave tel ephone nunbers or cone other piece of information

t hrough whi ch contact coul d be made to conduct a confirmation/intention
I nterview. Approximately 240 (71 percent) of these individuals were

successfully contacted during the tinme period all owed.

Training of telephone interviewers for the RandomDigit Dialing Survey
started on July 23. Atotal of1ltelephone interviewer. were hired wth three
oft hese spending the najority oftheir tine making confirmation/intention
calls to participants in the User Intercept Survey.

As in the User Intercept Survey, each interviewer received a copy of a
Tel ephone Interviewer Manual specifically devel oped for this phase of the
[la_r oj ect, as well| as copies of the Random Di git Dialing instruments. The

el ephone | nterviewer Manual (available upon request) i ncl uded question-by-
question Sspecification, probing techniques, confidentiality porcedures, refusal
conversion e trategiea, and other messures necessary t O assure the collection
of standardiged, qual ity data during the course of the tel ephone e nvey
process.

Approxi mately 192 tel ephone interview. were conpleted with western shore
beach users. The remai nder consisted of approxi nately 804 nonusers and 48
i nt ended users. The foll owi ng two tables represent questionnaire completions
per strata and final totalsforscreening and questionnaire status codes.
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Table A 2

Questionnaire Conpletions Per Strata

Stratum Cases Cases Quest. Quest. Total Quest .

Number Avail. Assigned Complete Partial Quest.  Needed Diff.
1 1,230 1,060 155 10 165 138 + 27
2 1,100 1,000 225 7 232 220 + 12
3 408 408 70 0 70 ¢ 77 -7
4 1,014 1,014 96 4 100 112 - 12
5 820 820 171 6 177 158 + 19
6 1,560 1,560 293 4 300 285 + 5

Total s 6, 132 5,962 1,010 34 1,044 1,000 -44

Table A.3

Final Tel ephone Result Totals for Screening and Questionnaire Status Codes

Screening Status Codes

Eligible Identified/ Screener Completed . . . . . . . . . . . . 1108
Not a Working Telephone Nmber . . . . . . . . . . . . . . .. 22866
Pay Tel ephone . . . . e e e 13
Business Tel ephone . . e e e e 843
NO Answer After Repeatedc-n-... 897
Tel thone Not Located in Bait./\Vésh. sMsa . . Co 11
No Eligible Respondent Available After Repeat ed Calls . . . . 10
Refused t O Answer Screenlnt Questions . . . .o 203
Language Barrier O. . e e e 9
QUher . . . . . o 3
Questjonnajre Status Codes
Questionnaire Conpleted . . A 0N ()
Questionnaire Partially Conpl eted . . . .o 34
Language Barrier . ... C e e e 0
Questionnaire Refused . . . . . . . . . . . . . . . .. ... 63
Qher . . . . e 1
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Appendix B

Telephone Survey instrument
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A.

B.

CHESAPEAKE BAY BEACH USE SURVEY
TELEPHONE SCREENING FORM

| DENTI FI CATI ON
TELEPHONE NUMBER (). - CASE ID MegER — T T 1]

[ NTRODUCTI ON
amcalling from the Research Trisagle Institute near Raleigh, Nosth Carolinate

conduct e telephone survey o bout the Chesapeake Soy T OI the Umiversity Ol Marylaad. TO
fiad OuUt if I've contacted the proper type Of place,lneed to ask o f €W simple questions.
First,

C.

SCREENING
T Is this telephone number (READ THE 7-DIGIT NUMBER ABDOVE) 18« rea code
(READ 3-DIGIT AREA CODE ABOVE)?

Ho 1] (RANG UP AND DIAL NUMBER AGAIN) (1)
Yes [ 2]
2. 1s this « pay phone?
v (I (2
Yes | 2)(GO T0 6)
3.. . Is this telephone located ia « private residesce or s business?
Private resideace [1] (GO T0 &a) (3
Business 2]
D.  Arotheree yliviog sccomodstioas o t 1 hi S place Of busizess?
o 1] (c0106) (4)
Yes [2
e. DO we peopl € 1liviogtnere Us. L Ni S phose for their calls?
No 1] (co 10 6) (s)
Yes N

.  Whoacaa | speak tO ose Of the people who lives ¢ t thiS business
location and uses this telephoae for persoasl calls?
ANSWER :
(CALL BACK IF NECESSARY TO COMPLETE SCREENING)

4, . Are YOU o« sesber of the household serviced by thistelephone?

o [1)
Yes[21 (m TO So)
b, When will ¢ member of the householdde e i [ able 1 O tak tome?
ANSWER :

(CALL macE 1T FECESSARY 10 CORPLETE SCREENING)

S. . Is this residencelocated imMaryland, \irQinia, Washingten, DC

oz soms other place?
Marylsad [1) (GO TO b) (6)
Virginia [21 (60 TO b)
Wasbhiagton, DC m (GO 10 7)
Some other place E (GO TO 6)

b, Ia whet cousty is this residence located?
ANSWER : _ (RECORD ANSWER AND CODS BELOW)
MARYLAND ()

(Anne Arundel, Baltimore including caty, Carroll,
Charles, Harford, Howard, Montgomery,
Prince Georges . ............. ... ... ..o i1 (GOTO 7)

VIRGINIA
(Arlington, Fairfax, Loudoa, ¢ Od Prince William.
AlsO iaclude Alexandria city, Fairfax city and
Falls Church City . ..., 2] (0T



6. I'msorry but we are notinterested in talking to people (at Pay telephoues/at
business telephones/in the « rea wvhere YOU live). Thank You for e svermg my
questions e nd could | hove yOUr OOOQO ia case sy supervisor wantsto check sy

work?

7. 0

(COMPLETE SCREENING STATUSIN PART D ONLY)

This teleghone is located e tsresidence iN « « rea where wee re interested
intalkingtopeopl e. Are you under 18 yearsof @ ge or over 18 yesrs oOf

o (e?

under 18 1] (60 10 b)

over 18 21 (60 10 ¢)
Whoa will | be @ bLo to talk to someone over 18 years Of o ge who livesia
this household? ANSUER :

(CALL BACK IF NECESSARY TO VERIFY ANSWERS AND COMPLEIE QUESTIONNAIRE. IF

ALL RESIDENTS ARE UNDER 18 PROCEED WITH ANY RESIDENT 14 OR OLDER.)

Hov many telephones with different numbers,mot e Xxtensions, service this

household? E

May | bave your name iacase @y SUpPEr Vi SOr wasts to check @y work?
N

(PROCEED T O QUESTIONNAIRE BUT RETURN
TO AND CODE SCREENING STATUS AND QUESTIONNAIRE STATUS AFTER QUESTIONNAIRE
ADMINISTRATION.)

SCREENING STATUS CODES

Eligible Ideatified/Screener Completad . ..........coecovesseocs [OL)
Not s Working TelephoneNumber ... ............................. @
Pay TelephoBe ............ ... ... ... .. ... ... i @
Dusiness TelephoBe .....................cooiiiiiiiiiii.. 0o
No Aaswer After Repeated Cello ................................ o5]
Telephone Not Located In Balt./VWash.S.M.S.A. ... ... ........... eg;
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CHESAPEAKE BAY TELEPHONE SURVEY QUESTI ONNAI RE

Conducted by Research Triangle Institute
for the University of Mryland

I DENTTFI CATTON

CASE | D

[nterviewer Initials

Date Interview Conpl et ed T ]LD'a |
Month e

| NTRODUCTI ON

As | said e arlier, researchers ot the University of Maryland ere current-
|y studying citizens’ use of the Chesapeake Bay. 1wl e sk you sone
questions regsrding your recreational use of the Chesapeake Bay, parti-
cularly «t the beaches. | elso have toe Sk some questions which will
enabl e the researchers to establish profiles oftypical users end non
users ofthe Bay. There is no direct benefit fromtaki ngi partin this
study e nd you have the right torefuse to e«aswer eay orell ofthe ques
tions or discontinue your participation at amy time. The information
thatyou provide will be combined with that provided by other people who
participate in the survey to essure conplete confideantiality e nd your
sane will not be released or revealed to e nyone other than authorized
proj ect oaff. Theresults of this survey may be hel pful in e ffectively
o |[ocating moseytO cleaning UP the Bay.




C.

RECREATI ONAL USE oF THE CHESAPEAKE BAY

1

Have you ore nymenbers of your household used the Chesapeake Bay
for recreation in 1984

N .. ... . [1] (60 10 Q. 2.)
Yes . . .. .[2](GOTOQ 4.)

Do you or any members of your househol d i ntend to use the Chesapeake
Bay for recreation during the rest of 19847

N. . . ... OdJ(GTOg3.)
Yes . . . . .[2] (GO TO Q.4)
VWhat «re the reasons you e nd nenmbers of yourhousehol d have not used

and do not intend to use the Chesapeake Bay for recreation during
19847 (CODE ALL RESPONSES G VEN | NTO- THE CATEGORIES BELOW)

CODE 1F G VEN

o0 Not interested in water related recreation . 2]
b. Unabl e for health reasons . 2]
C. Costs too much . . II‘
d.  Takes too msuchtimetoget there (too far to —

travel ). . . . . . . .o 2]
o0 Unacceptable water quality . . . . . . . . . .. L2
f. Too many jellyfish . . i2]
g. Too crowded . 2]
h. Have not had «chance (too busy) . (2]
i. COther . 2 |

(G0 14Q. 8.)



Whate ctivities did or will you (and/or menbers of your househol d)
participate in while using the Chesapeake? (READ EACH OF THE FOLLOW-

ING AND INDICATE PARTI Cl PATION FOR EACH ACTIVITY.)

a. Fishing. . . . . . .. ... ... ....0.-..

b. Swimming .

C. Boat i ng.

d. Hunt i ng.

». Beach Activities .

f. Sightseeing. . . . . . . . . . . . . .0=.
g. Oher.

&
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This next question elso pertains to vyou and mesbers (f your

househol d.  During 1984 did e ny of you or will eny of you... (READ
THE FOLLONNG ) ~
NO  YES

». Visit beaches. en the Eastern Shore of the

Chesapeake, for @ xanpl e shores close to

Cambridge, Salisbury or Chestertown? . m m
b. Visit beaches on the ocean, such S -

Ccean City? . 1 2
¢.  Go swimming fromsboat in the Chesapeake? . 2y
d.  Go swimming in public or private swiming pools? . [} 2]
e. Visit beaches on the Wstern Shore of the

Chesapeake, for e xanple beaches near Baltinore, —

Annapol i s, Prince Frederick or Lexington Park? . . . {1 2]
(IF YES TO PART e., ASK £. |F NO TO PART ¢, GO TO QUESTION 8.)
f. Duxin;l\l/isits to Westearrl]) Shore beaches did

or wll enyone ettend but not go

in"'he"""""yt'oranyreuou?. e, m 2

(IF YES TO PART f,GOTOQ 6. IF NOTO PART f, QO TOQ 7.)

-~



Whatere the reasons you or others donot go in the water during
visits to the Western Shore beaches?

Do (READ EACH PART AND CODE NO OR YES.)

. _ NO  YES
8. You or they believe the water is .
dirty/polluted. . . . . . . . . . . . . .. ... S L2

b.  You or they believe there «re too many _
jellyfish . . . . . . .. D e e L 2]
c.  You or they have some other reason . . . . . . . . O

Can you tell mewhich Western Shore beaches ?]/ou (and your famly)
have visited in 1984 or plan to visit during the rest of this year?
(CHECK NO OR YES FOR EACH BEACH LI STED. )

VI SI TED
BEACH =3
a. Sandy Point St. Park. ... 2]
b.  Fort Smallwood . . (O 2]
C. Bay Bridge Beach . . . m (2]
d. Herrington Harbor . o 20
e.  Kurtz Pl easure Beach... g 2
f.  Camp Merrick . oo a0
g Breezy Point Beach . . . . . . . . . . ... .. ... a1l 2
h.  Chesapeake Beach. A I N I
i, North Beach . . . . . . . ... . ... ..... 01X L2]
j.  Rod and Reel Dock . E—J ‘._2:1
k. Point Lookout St. Park. .. 1 2l
L Elm's Beach . L0 &
m  Morgantown Beach . . 1 2]
n.  Miami Beach (Baltinore) . M 2
0.  RockyPoi nt Park. a0 2]
p- Conrad' sRuthVilla . a1 &
q. PorterNewPark . Ol &
r.  Oher (SPECIFY)
oo @




Have you (or menmbers of your family who live with your) e ver changed
your swimming participation in the Chesapeake because of changes in
the Bay's water quality?

N. . . ... . [O01(G 10Q.9.) .

Yes (stopped). . |2}

Yes (started). . i3

a. In what year did you (or nmenbers ofyour famly) last change

your swinmmng habits in the Chesapeake because of changes in
the Bay's water quality?

Year......l___i

W would like to find out how people currently perceive the water
quality in the Chesapeake Bay.

v Do you consider the water ?ulit.y in the Chesapeake to be
® cceptable or unacceptable for swimming® rid/or other water

o Ctivities.
Acceptable . . . . . . . j
Unacceptable . . . . . ® m

b. Do you believe the water quality varies ot different beaches
o ions the Western Shore of the Chesapeake?

N. . ... ... .. .[(GT CHCKPONT I.)

Yes . . ... .. 2]

C. énl‘_YIfESb SAY:) I n general, which statenent best describes your
eliefs’

The water quality is better North of Annapolis . . {1

The waterquality is better South of Annapolis . . [Z]

| NTERVI EMER CHECKPO NT |

REFER TO QUESTI ON 9.A. .
WAS THE WATER QUALITY IN THE CHESAPEAKE RATED AS UNACCEPTABLE?

N.........[1J@oT04Q. 1.)
Yes. . . . . .. .. [Z) (GO TO CHECKPOI NT TABLE.)

(4
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CHECKPOI NT  TABLE

ENTER THE LASTDIGITOF THE CASE | D NUMBER HERE.

Cl RCLE AND

|F THE LAST DIGT IN USE THI S aMowNT | N
THE CASE | D NUMBER | S QUESTION 10

......................... $5. 00
. $10. 00

10.

You indicated that in your opinion the water quality in the Chesa-
peake is unacceptabl e for swisming. Would you be willing to pay
(AMOUNT FROM CP TABLE) in e Xtra state or federal taxes per year, |f
the water quality were inproved so that you found it e cceptable to
svis in the Chesapeake?

No. . . .". . . .[0o1]
Yes . . . . . . @ Zl
Don't know. . . .

D. BACKGROUND | NFORVATI ON

11.

12.

The next few questions sre e bout ?/ou e nd your household. How manx
of each of the follow ng types of people live in your househol d-
(READ EACH OF THE FOLLOAN'NG AND ENTER THE NUMBER EACH TYPE. )

a. Adults (age 18 end older) . . . . . . . . . .. l

b.  Children between the e ges of14e nd 18

C. Children under ageof 14 . . . . . . . . . . . . i

Wiat best describes your status ia the househol d?

a.  Gandparent. . . . . . .. ... 1
b. Pareat . . . . . . . . . . . ... 2]
c Child., . . ., . . . 2]
d. Qher relative . . . . . . . .. .. ... .. . el
e | live olone or with unrelated individuals . . . (3}



13.

14.

15.

| NTERVI EWER NOTE

How many years have you (and your famly) lived in either Mryland,
Virginia, or Washi ngtyon, (DC? g y) Y

Nunber of years . . | 1 |

Do you or any other menbers of your household own (READ THE FOLLOW-
ING)...

NO YES DK RE
aboat? . . . . . . . .. .. « 01 102 ! (98 |97
a boat trailer? . . . . . . . . . 01} {02 - 98 | 97}
fishing tackle (rod, reel,
tackle box, etc.)? . . . . . . . (0L, (062 198« 197
a recreational vehicle (R®)?.. . 01§ |02 1981 [97
[COLS. 73-80 = ¥ CASE 0}
osvimming pool? . . . . . . . .0y DOz D 0G4
O her recreational items (SPEC FY)
(01, [02: 98] |97}
oL, [0z, [38; 97

Are you one of the principal wageearners in your househol d, e wage
earner but not the principal wage earner, or ere you « honemaker, o
studentorretired?

o o T -

One ofthe principal wagesarners in the famly .
A wages arner but not the principal wage earner .

Homenmaker .
Retired.

Student . .
O her ( SPECI FY)

e Fl

o Il

w

——

QUESTI ON 15 OTHERW SE GO TO QUESTION 20.

16.

17.

How many hours do you usual Iy work per week?

ASK QUESTIONS 16 THROUGH 19 IF CODE 1 OR 2 | S MARKED I N

How many pai d vacati on days willyou have ® Itogether in 1984, in-
cludingt hose you’ ve o |ready taken?

Vacation Days . . | [}

(63-



18.

19.

20.

For etypical recreational outing,ifyou didnotgo, couldyou work
¢ tSONME paying job instead?

N ...

Yes.......lz_!

If you coul d have worked, what hourly wage mght you have been paid
specifically for the hours you worked?

a.  $3.35/hour . . . . . . . .. 01
b.  $3.36 - $5.00/hour . . . . . f02i
C. $5.00 - §7.50 . . . . . . .03
d.  $7.50 - $10.00/hour . . . @ m
', $10.00- $15.00/hour . . . . [05]
f, $15.00 - $20.00/ hour . . . . _[0€] “
g $20.00 - $25.00/bour . 710 i
h. Over $25.00/hour . . @
I.  Don't know . L98 |
j. Refuse. . . 97

Are there eny (other) major wage «arnersin your famly?
N ... ... . [0(0T10Q.25)
Yes . . . . .. .2

The next few questions «re e bout the other major wage e arner.

21.

22.

23.

How many hours does he/she usually work per week?

How many pai d vacation days will he/she have ® |together in 1984?

Vacation Days ._. |1

For the typical recreational outing, if he/she did not go could
he/ she work-at sone paying job instead?



24, | f ne/she coul d have worked, what hourly rate would he/she have been
pai d specifically for the hours worked?

o $3.35/ hour . TS
b.  $3.36 - $5.00/hour . . . . . (02
c. $5.00- $7.50. .. . .. . [03]
d. $7.50 - $10.00/ hour . . (04 (o
e. $10.00 - $15.00/hour . . . 05
€. $15.00 - $20.00/ hour . . . . |06
g- $20.00 - $25.00/ hour . . 110,
h.  Over $25.00/hour . . . . . ® m
B Don't kaow . . . . . . . . . |98
j. Refuse. . . . . . . . .. . 197
25. W need «n estimte of your household's income fOr el of. 1984. |
will read eseries of income categories. Please Stop me when | read
t he category Whi ch best describes the total ameuat of incone el
nmenbers of your household will receive during 1984.
| NTERVI EVER CHECKPOINT | |
ENTER THE LAST DIG T OF TIE CASE ID NUMBER HERE.
IF THE LAST DIG T START READING THE
IS ANSUER CHOI CES AT
1,3, s,7,9. . . . . . . . . . . . . . . . . . . . . .8 less than $5,000
AND ASCEND
2,4, 6,80 . . . . . . . . . . . . . . . . . . . . . . 1. over $100,000
AND DESCEND
w0 less then $5,000 . . . i81.g  $50,000 to $60,000 . . _10,
b.  ¢5,000 to $10,000 . . (021 h.  $60,000 to $70,000 .  _11]
¢c.  $10,000 to $20,000 . . {031 i. $70, 000 t0$80,000 , . 112
d.  $20,000 to $30,000 . . (0&.j. $80,000 to $90,000 . . 131
v, $30,000 to $40,000 . . 85 k.’  $90,000 to $100,000. . &
f. $40,000 to $50,000 . . To6' 1. Over $100,000 . . . . .15,
Don't know , . ., ., . . ., 198,

&
—
[
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o6, CODE SEX BASED ON NAME, PREVI OUS ANSWERS/REMARKS OR « = « ° you

female or male?
Female . . . . . LIl
Hale . . . . .. 22
27. Wich racial group doyou identify with?
Wiite . . . v e e e e e e e e e e e
Black . . . v e e e e e e e e e e e e
Oiental . .« v ¢ v o v v v e e e e

O her (SPECIFY)

|

|

o
N

Al ke |

04

Refused. . . . . . . . . . . . . . ."

Don't know .

| COLS. 28- /3 = Dbl ank -
|_COLS. 74-80 = CASE(02i
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28.

This is the last question. W would like to send short ques-
tionnaires about the Chesapeake Bay to people through the mail.
We would include « postagepaid ® nvel ope to return the conpl et ed
questionnaire, so it would not cost anything wmail it back to
us.

Wuld you be willing to receive and conpl ete such a
questionnaire?

No. . . . . .[Oj@GoTOC)
Yes . . . . .[2J (GO TOD.)
Wiat is your mailing e ddress?
(VERIFY NAME)

(P.0. Box/ Street nunber e nd nane)

aty State Zp
ENTER CASE ID NUMBER | | | | |

Thank you for takimg time to e nswer our questions. Your respon-
ses will be very helpful in determining the status of swimming
endother ectivities on the Chesapeake Bay.

IF YES TO 28a.ALSO SAY: Whenthe questionnaire cones through
the mail, please completee nd return it «s quickly «s possible.



Appendi x C
TheUser Survey and Sanpl i ng Procedures®

Thi s section is devoted t 0O a description of the samplingprocedures used
in a survey of Chesapeake Beach Use conducted in 1984. Unlike the data
used in analyses of boating and fishing in Chapters 5 and 6, t he datausedin
this chapter were collected during an earlier budget period of this cooperative

agreement.  Great care was taken with the sampling frane to inprove
confidence in the results. Because the survey itself isimportant to the
project, we describe the content and procedures extensi vely. Copies Of t he

survey instrumenta can be found. in Appendix C

From May 26, 1984 to August 19, 1984, Research Triangle Institute (RTI)
interviewed individual on the western shore beaches in Maryl and. The study
popul ation consisted of all residents of the Baltimore and Vshington, D. C.,
SMSA’s, age 14 or older, that used t hese beaches for recreation in 1984. Mre
Bpecihfically, the population waa linmted to recreational users Of the following 12

eaches:

Strata

Beach Geographic Size
1, sandy Point north. | arge
2. Point Lookout south large
3. Fort Smallwood north smal 1
4. Miami north small
5. Rocky Point north ssall
6. Ble’s Beach sout h small
7. Bay Ridge south | arge
8. Kurtz north small
9. Breezy Point sout h small
10. Rod & Reel south smal |
11. Morgantown south m 1
12. North Beech sout h Oman

Four hundred and eight individuals were interviewed at the beach to
| earn of their recreational patterns and perception of water quality at these
beaches. These i ndi vi dual were randoemly sel ect ed from sample beaches and
days. The sanpling design can be described as a two- Stage stratified sanpl e
in which a probability sanple ofbeaches and days was selected, and a random
systematic sanple of persons was i nterviewed at each sanple site (day-beach
conbi nation).

! The discussion of the sanple is conposed ofselected excerpts from Devore,

MDonal d, Myers and W |iams, _Chesapeake Bay Beach Use Survey, Research
Triangl e Institute, 1984,
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A sample of at least 300 conpl et ed interviews was i ntended so that relative
sampling errors Wwoul d be approximately 11 percent or less for estinmating
proportions of .30 or larger. This assumes that a design effect of
approximately 1.5 might result because of clustering (a beach-day unit
constitutes a cluster of individuals) and unequal. wei ghting. Aself-weighting
sample was sought but difficult to obtain because of errors in size measures
(projected number ofusers for a beach-day unit).

The nunber of sample primary sanpling units (PSU) waa baaed on the
requirenent to obtain at least 300 conpleted interview such that each PS U
woul d invol ve approxi mately one-half day ofinterviewing for a two-person
team To match this design, each PSU was randomy designated a. a morning
or afternoon interview period, beginning at 1000 and 1300 hours, respectively.
Hence, an average ofei Q?ht or nine conpleted interview waa expected for each
of the 36 PsuU’s (see Table 41 for sanple allocation).

Stratification and Sample Selection

Prinmary sampling unit. (PSU’s) consisted Of beach-day units (1, 204 PSU’s
= 66 days x 14 locations). The 14 |ocations consisted of 11 beaches plus three
beach locations at Sandy Point — partititioned into t hr ec segmenta because Of
its relatively large size and usage. Beaches were stratified into north (Sand y
Poi nt and beaches north) and couth (the prior listing of beaches indicates the
stratification). The beaches wore further stratified by size (expected weekly
usage). Large is defined as great er than 7,000 visitors per weekinnorth
beaches and greater than 3,000 in the south beaches. Additionally, days were
stratified into weekdays, Saturdays, and Sundays (and hol i days). The strata,
their popul ation and sanple PSU counts are indicated in Table C.

_ Table C. 1 _
Popul ation Counts and PSU Al location by Stratuni

Anticlpated Mumber Of Beach Nurmber of Psu’s (beach-day

Visitors May 26 to units) Allocated to Bach
August 19, 1964 (thousands) Stratums
Sat _Sun_Weekday  Total Sat  Sun  Weekday Total
North/ |l arge 77 110 106 293 % 5 5 13
North/smell 6 764 94 243 a 43 4 11
sout h/ | arge 37 43 44 124 2 2 22 6
South/small 20 24 17 61 _22 2 2 6
Total s 201 261 259 721 10 13 13 36

! Popul ation counts are baaed on cite interviewa prior to the survey, and
all ocation is proportional to nunber of wvisitors with the constraintt hat
greater or equal to two per cell are selected.

i0ne fewer resulted i N these cells because of r andom subsampling needed in
the latter part of the survey period. (A slightly larger nunber of
interviews than expected were obtained early in the survey.)
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The selection of PSUs within strata involved equal probability y for days
and probability proportional to size (expected number ofvisitors) for beaches.
Wthin selected PSU's, individual were selected on site with equal
probabilities. Approximately eight or nine interviews were needed from each
PSU. The procedure used to satisfy this ob jective waa for the interviewers to
estimte the nunber of beach users just prior to starting time for
i ntervi ew ng. By comparing this estimated count to a table prepared
speci fi cal?y for this survey, the interviewers obtained a sanpling interval and
a random starting point. By using the interval and starting point in a
pro-desi gnated pattern forthe entire site, a valid systematic sample of users
was obtained.

Sampling Weights

Whenever observation units (inthis caae the individual users) enter the
sanple with different probabilities, weights must be used with the
observation to obtain unbiased estimates fOr the study popul ation. Because
of the conplexities in an intercept-type survey, sel ection probabilities are
often not known. In the present survey, however, PSU selection probabilities
are known, and final-stage sel ection ofi ndividual can be reasonably estimated
(even though a systematic sanpl e of visitors at t he site is taken), t heir
chance of selection will vary wWith the amount of tine spent at the beach
during t he sample day as wel | as nunber of visits to this and ot her stud Y
beaches during the survey period. A sanpling weight for the jth i ndi vi dua
is calcul ated aa follows:

Wiy = PTIPT)EE

where
py = }d‘_:S‘.L the "selection probability” (expected number of hits)
for PSU (i);
d = the mmber of daya during the survey period for the particular
type of day being sampled (d = 13 for Saturdays, f Or example);
n = nunber of PSU’s being selected for the stratum (12 strata);
s, = Size measure fOr PSU (i) = the expected mumber of visitors for
that type of day (S+ = IS¢);
Pij = sampling rate of users within sssple PSU (i); and
fi
and = factors to adjust for number of houra user spemt at the beach

. on the sample day and nusber Of trips to the study beaches
| during the summer, respectively.

141



Note t hat f;; and f}, are baaed in part on intentions. In fact ty | is
particularly uncertain if the interview is bei ng conduct ed early i n t he season.
Toverify the accuracyofthese intentions both to obtain selection multiplicity
and to estipate rel ated statistics, intention-based questions were verified by
tel ephone at the end of the seasonforinterviews taken early in the survey.

Screening and Confirnation

A screening form waa desi gned to identify as eligible respondents only
those people living in certain counties of Virginia or Maryland, or \\shi ngton,
Do C.  Inaddition, the screening process ruled out as ineligible any person
who was under 14 years of age; however, if the selected sanple individual was
over 14 but less than 18yearsofageandinthe company of soneone he/she
IlidVEd' \évltg \lf\,ho was Over 18 years of age, t he interviewer deferred to t he
ol der 1ndividual.

The User I ntercept Survey Questionnaire was designed to record and
collect the following:

. Frequency Of wvisita made t o beaches On the western shore of t he
Chesapeake

Activities that the respondent (and his/her fam|ly) participated in
when visiting beaches

. Activities not participated in and the reason why they were NOt

. Coat related to a typical trip to each beach that the respondent had
visited since January 1, 1984

The respondent’s perception oft he quality of the beach and the
beach facilities ot each beach wtth which he/she was famliar

. Eact ?]rs that influence a respondent’s decision to visit or not visit a
eac

. The respondent’s willingness to continue to viait the sanple site if
coots related to the use of the beach were to rise.

| n additi on, aseriesofdenpgraphi c questions t 0 enabl e analysta to
establish profiles 0f beach users were also included in the questionnaire.

A Confirmation/Intention Contact sheet (used in conjunction wtth a Record
of calls sheet) was devel oped not only toconfimthe nunber of visits to
sanpl e beaches reported in the Intercept Survey Questionnaire, but alse to
ascertain t he nunber of visits t he respondents i nt ended to nake at any
sanpl e beach for the rest of 1984. The confirmation/intention contacts were
only made with those respondents who had provi ded adequate information to
contact themby tel ephone.
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Data Collection Procedures

The data collection schedule originally called for a total of 36 visits to the
12 sample beaches, with an expected yield of 300 or nmore conpl eted interviews.
Thi s schedule was later revised and t he subsequent nunber of total visits wae
reduced. Table C 2 shows the original data collection schedule. Those
sanpling days which were elinmnated have been denoted by an asterisk. The
resulting number of visita are sumarized as follows (AMindicates
interviewing begi nning in the morning at 10 o’clock, and PM indicates
interview ng beginning at 1 o' clock in the afternoon):

Beach Beech AM M Tot al
Number Nane Vis | ts Visits Visits
1 Sandy Poi nt 5 6 11
2 Poi nt Lookout 1 1 2
3 Fort Smallwood 1 0 1
4 Miami 0 3 3
6 Elms 0 0 0
7 Bay R dge 0 3 3
8 Kurtz Pleasure Beach 0 1 1
9 Breezy Point 0 1 1
10 Rod and Reel Dock 1 0 1
11 Morgantown 1 1l 2
12 North Beach d 0 1
TOTALS 12 18 30

For the User Intercept Survey, each field interviewer waa given a
listing of the names, addresses, and | D nunbers for each PSU (beach) in the
assignment, along with area maps With the beaches marked. Inaddition, each
interviewer wae given a sketch of each beach. O her materials i ncl uded were
the table. to determ ne sanpling rates and listing f orma forcounti ng and
sel ecting sample i ndividual s. The intervi ewers always worked as a team
splitting up only to interview eligible respondents.

The field interviewers Were asked to review their materials and
determne the moat efficient route oftravel to reach each beach. Upon arrival
at a beach, they had first to check that they had correctly identified and
| ocated the precise boundaries of the area. Once this waa verified, the
i nterviewers estimated t he nunber of sanple individual on the beach ,
spending no nore than 30 mnutes in doing ao. Wien the estimate was
determ ned, they |ooked up that nunber in the table of sampling intervals.
Marking the estimate and sanpling interval at the top of the listing form, t hey
next consulted their list of random numberstodet erm ne the nunber of the
first person to be interviewed and narked that in the space provided on the
listing form They circled the nunber of the randomy sel ected start person,
counted the proper interval, and circled the last i nterval nunber as the next
selected person. This activity continued untilthey had gone through the
entire list interview ng the selected i ndividuals.
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Table C.2 _
Chesapeake Bay Beach Use Study Data Col | ection Schedul e

Beach Beach Sanpl e Beach Beach  Sanple
Dat e Name Number Ti e Date Name Number Ti ne
My 26 Pt. Lookout 2 1300 July 8 Kurtz 8 1300
27  Morgant own 11 1000 9
28  Mam 4 1300 10
29 Mam 4 1300 11
30 12 BayRi dge 7 1300
31 13
14 Rocky Pt. 5 1300
June 1 15
2 16 Miami 4 1300
3 Sandy Pt. (Nefs) 1 1000 17
4 18
5 19
6 20 sandc}/ Pt. (Sofs) 1 1300
7 21  sandy Pt (SofSs) 1 1300
8 22 Rod & Reel 10 1000
9 23
10 24
11 25
12 26
13 27
14 Sandy Pt. (Nofs) 1 1000 28 North Beach 12 1000*
15 Morgantown 11 1300 29  Sandy Pt. (SofS) 1 1300
16 Sandy Pt. (Nefs) 1 1300 30
%g Bay Ridge 7 1300 31
19 Sandy Pt. (Nofs) 1 1300 Aug 1
20 2 Pt. Lookout 2 1000*
21 Rocky Pt. 5 1000 3
22 North Beach 12 1000 4 Bay Ridge 7 1300
23 Sandy Pt. (E) 1 1000 5 Ft. smal lwood 3 1000*
24 Rocky Pt. 5 1300 6
25 7 Rocky Pt. 5 1000
26 8
27 9
28 10
29 11  Kurtz 8 1300*
30  Breezy Pt. 9 1300 12 Pt. Lookout 2 1000
: 13
July 1 sandy Pt. (Sefs) 1 1000 14 Sandy Pt. (E) 1 1300*
2 15
3 16 sandy Pt (Sofs) | 1000
4  Sandy Pt. (E) 1 1300 %%73
5
6 19 Sandy Pt. (Nofs) 1 1000*
7

*originally schedul ed but subsequently elim nated.
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SCREENING FORM
ASS| GNVENT | NFORVATI ON:

CASE ID #: Date: / (1-4) Time:
Month Dat e

(5-8)

SITE#:II' wather: sf1] ecf2l cl3l =

INTERVIEWER NANVE

8'&\,

II. INTRODUCTION:

_ Hello, ny nane is . Researchers ot the Univer-
sity of Maryland are currently studying citizens' use ofthe Chesapeake Bay
and they are looking for certain types of people to answere questionnaire.
woul d ['ike to e sk you 4 questions to determineif you ere the type of person
we are looking for. First. ..

I11. ELIGBILITY: (20)
A Do you currently live in tyland . ... ... ......... [1] o to B)
Virgina, ..o [2] (Ge to B)
V4shington, D.¢,or . . . . . . . (3] (Toto C
Some other place? . . .. ... .. [2] (Go to F)
B. What county do you live is? (ENTER, CcOMPARE AND CODE)
(Anne Aruadel, Bal tinmore including city,
Carrol |, Charles, Harford, Howar d, (21)
Moatgomery, Primce George's) . . . . . . . . . . . .. . ... ... ... m (&0 tocC)
VIRG NI A
IgA.rI ington, Fairfax, Loudoun,
rince Wlliam ... o (21 ©oto Q
SOVE COUNTY NOT LISTED. ...\ oo [(3) (G toF)
c. Howold ere you? (12)
less than 1eyears Of age. . . . . . ... ... ... ... (] Gotop
Over 14, but less than 18 years of age . . . . . [2] (Goto D)
18 years of age Or older. . . . ... ... [3] (Goto G)
D. Did you cone here. ..with other people including
someone you live with who is (13)
18 yearsof ege or older? . . . . . . [I] (GotoE)
..other p_eoEI e but none_you
live with who i S 18 years
of age orolder?. .. ... ..., ... 2] (®toQ
Coabpyour selfr L [3] (G0 w0
E | would like to talk to the person youlive with who as 18 years of

age or older and is here with you today. Point that person out to
me or tell ne how and where to find himor her. (WHEN YOU LOCATE
THE PERSON, DETERM NE ELI G BI LI TY BY VERI FYI NG OR REASKING ANY OR
ALL OF THE QUESTIONS IN PART Il1. BEFORE YOU BEG N THE QUESTIONS
READ THE | NTRODUCTI ON TO THE NEW PERSON. )



F. (cope 2 or 3 | N IvBELOW AND SAY:)

You (donot live in the area/belong to the age group) that we wi sh
to survey on this study. Wwill you give ne your nane «nd telephone
nunber in case my Supervisor wants to check on ay work?

NAME TELEPHONE | )
G (CODE 1 IN |V BELOWAND SAY:)

You are the type of person we want tinterviewfor this study. The
guestions W Il | take 15 to 20 minutes. canwesStart now? (AFTER
MEETING OBJECTI ONS sAY:) Before I ask the questions | need to keep
arecord of the people | speak to. Wat is your nane, address, and

tel ephone nunber? \Wat time did you enter the beach? \Wat time
will you | eave?

NAME TELEPHONE ( )
ADDRESS TIME ENTERED BEACH:| | | | |
(14-17
TIE LEAVI NG BEACH:

V. RECORD of ELIGBILITY (Screening Status) (18-21)
Eligible ............ (o1 (1 NTERVI EW ANDY OR COVPLETE PART V)
| neligible because of
Residence . . ... ... ..., (STOP. DO NOT | NTERVI EW READ

STATEMENT FROM III F, RECORD
Be. ..o [03] INFORMATION AND TERMINATE CONTACT. )
Refused Screening . . . . [@3
Language Barrier . . . . . RECORD DETAI LS
| I'N"NOTES SECTT ON BELOW)
Qther (Specify) . . . . ..
(22-23)

v. RECORD OF | NTERVI EW STATUS
Comleted . . ... (01 (EDIT CASE AND SH P TO RTI)
Partisl/Breakoff. . 093} (mecorn pETAILS IN NoTES
Refused . . .. ... ... ... KX SECTION BELOW)

Laoguage Barrier . . . . [04
. i 0
Other: (Specify) . . . . . [3] (24- 25)
VI, NOTES ; COLS. 26- 72 = bl ank
coLs. 73-80 = SITE/CASE 1




CHESAPEAKE Bay BEACH USE SURVEY

Conduct ed by Research Triangle Institute
for the University of Mryland

NOTICE - Iaformatioa contaiaed os this form chat would permat ideatificstios of say individual has beer
collected vith s gusrentee that it will be hald ia strict cenfidence and used oaly by persons
engaged in or for purposes of this survey. All results will be summarized for groups of people

sad 0o i1nformscios sbout iadividusls will be relessed..

TDENTT FT CATTON
STENO | | | case 0| | |

Field | ntervi ewer Nane

Date Interview Conpleted | __ /
Month Date Year

| NTRODUCTI ON

As| said e arlier, researchers ot the University ofMarylaadere curreat-
ly studying citizeas' use of the Chesapeake BaK. | will e sk you some
questions regardiag your recreational use of the Chesapeake Bay, parti
cularly ot the beaches. | elso have to e sk some questions which will
e nable the researchers to establish profiles of typical users of theBay.
Thereisnodi rect benefit from taking part in this study e nd you have
the right to refuseto o nswer e ny or .Fl of the questions or discontinue
your participation «t eny time. The information thatyouprovide will be
conbined with that provided by other people who participate in the survey
to essure conplete confidentiality end your asme Will notbereleased or
reveal ed to anyone otherthan e uthorized project staff. It may be
necessary to recontact you later to verifythe nunber of times you
visited beaches during the season. The results of this survey may be
hel pful in e ffectively o |locating money to cleaniag up the Bay.

BEACH UTILIZATION

How many of the following types of people ore in yourparty today?

Adul ts (age 18 o ad ol der). ( 1-2)

(3-4)
Children under aget4 . . . . . . . . . .. ( §-6)

Teenagersage 14 years to 18 . . . . . . .

Ed

Are you at the beach today with your famly? By famly | mean people who
ere related to you by bl ood, mariage, oradoption, end who [ive with
you .

o (7)
Yes . . . .. ... .[2]



[SAMPLE SI TE NAME] is situated oa the Western Shore of the Chesapeake
Bay. Since January 1, 1983, have you (and nembers of your famly who
live with you) (READ THE FOLLOWING)

NO

&

a.  Visited beaches onthe Eastern
shore ofthe Chesapeake, for
exanpl e, shores close to
Canbridge, Salisbury, Or Easton? .

N (&)

b.  Visited beaches on the ocean,

such as Ocean City? . . . . . . . . . . ..[1] (9)
C. gone swimming from « boat ia

the Chesapeake? . . . . . . . . . . . .. () m (20)
d. gone swimming i N public or

private swimmiag pools? . . . . . . . . . . 1 - 2] G

B A B H

THI'S spACE | NTENTI ONALLY BLANK



When you visit s Westers Shore beach such as this 000, do you (andmembers of your familywhe livewith You) parti
pate in (READ THE FOLLOWING)

4A. Hov many adults 4B. Hov wmaay childre

WO (Next activity YES (Aok Q.8 4A.. participate ia & teesagers part

ACTIVITY or question) & 4B.) (mxvrfr) c:‘.puunb(ACTIV
et |
immi ing? . . . . .1} R I 3 P ¢ 73 IR N N R S I '
."-x“ Or V.dm. D L] [] L] [] [] [] [] L] D ( ) . lsg‘t‘) rzs-zs)

hooch e ctivitioo-
sunbathiag, picnicking, . {—"_‘;
sbelling? . . . . . . . . . . m.”_“._..@.(17).....|u|u|) .......... 2'2'3‘—27)
z - -G d
beac o CtiVitios- 71
playgrowsd? . . ... [T ... ... ... ... %;,»] ----- s,
o T 5 T T RN . 7)Y o . ... ' I l ..........
pestise = & an @-29) (30-31)
kiing? . . . . . . . . P 5 T N NN ¢ +5 IR I I R TR PSR S R NI
verarskiine o = 336 3-36) 356)
Other Activities? | [ |
(Specify) ag.......... @.en..... g:_;l). e e e e e e Y
.......... . (62) . ..

= @ 3-44) 45-4¢)




§. 1f you (or any mambers of your family w h o live with you) dom’'t go into the vater, vhich of the follovi t
describe why? (READ THE FOLLOVING) ¢ oviag 8%
SA. Hov many adults SB. How many ch
do not ge into &teenagers
NoO (O to next YES (Ask Q.s SA.+  the water because go 1ate the
REASON reason) & 5B.) (REASON)? because (WA
+ +
o[ Dol?'t know how tO m
swim . . . . . m ,,,,,,,,,, m 1) ‘ I ' .......... '
§3-5¢) (S3=30)
b. NoO bathhouse facilities nn
at beach . . . . . . . . .. m ---------- m - (57) ..... = = = ® = ® " : !
(58-53) (&§5-62)
e. Person’s health
precludes it . . . . . . .. a.......... B].cea..... l l l .......... |
£3-64) (65-06)
d. You or they bDelfeve = e— T
vater is dirty/polluted . . . (11 . N 3 I (75 T (R 1]
)n TR TE ] 'z'_—'—76-7:)
2-50 #8_SITUCASE UT1
¢, Too mamy jellyfish . B B.(n... ;;l c e e e e I I i
=3 ) s )
f. Other reason
(segcrry . B I S Qa.(er»..... . Lo o000




How many years bave you (and nmembers of your familywho live with you)
been coming t0 the beaches on the Western Shore?

Nusber of years . . . . . . . . . . . ... L1 1(12-12)

Have you (oranyone in your famly who live wth you) changed your
wiTqinghabitsinthe Chesapeake because of changes in the Bay' s water
quality?

N. . ... .... .[O0]GOTOAQ.8
Yes(stopped). . . . . [2]
Yes (started). . . . . [3] (13)
A. In what year did you(or members of yourfamly) |ast chaage your

swimming habits in the Chesapeake because of changes in the Bay's
wat er quality?

Year . . . . . . m ( 14-15)

The next few guestions deal with the frequency with which you %and your
fam |y) visit beschese nd the cost related to-visits sade toe ach beach.

HAND RESPONDENT CARD A.

TH'S SPACE | NTENTI ONALLY BLANK



8. Look at the besches listed on this card. Plesse give me the letter that appears beside the name of each !
: ;::x %a uﬁ“&ﬁ“&’%&‘é}&i :‘u::d J:mug 1, 1983. Please include this visit to this beach. (CHECK () |
| Q.8A. Hov msny trips did you Q.88. How Nay trips
MEACH VISITED &8 ed o tokac 1o TOA3" (S Eaeism!
w0 Saady Point St. Park . . . .. ma. . . . . .. l:[] . . 0748 . . ... .. ED G
b. Tort Smallweod . . . v 1 v ma . . . . . . . .. m 2223 1 . . . . . .. l__r,_l.(;
C. Bay Ridge Beack . . . . . . . Q- .......... m . (27-28 ) Dj ¢
d. Herringtom Harbor . . . . . . .en.......... . G233 .. ’[’—'__] -G
N ¢ BN 1/ O e
f. CampMereick . . . . 1 [2].(62) . . ...m4243)...... m . &
g Breezry POint Beach . . . . (46)..........m ar-m..........m.
B. Cbesapeske Beach . . . ..o -[ZV.G1 ... | 0@8ss) . ... m.‘
i. VYorth Beach . . . . . . . .. 0.6 . .. m m.u)----------m.
j. TMod snd Reel Dock . . . .. , o (o] ) I e | .. ... ... m .
k. DPointLookout St. Park .. . .[21.(60) . . . . ... .. ..D:.$7-88).......Dj.a
1. Elm'sbeach . . . . ... 2. .......... m_<24)___.__..l'_'1—_'!.<
+. Morgamtewm Sooth . . . . . . 218y .. _,_,..ED.(7-4)........m...(
4 Miasi Sooth (Baltimere) . . . [21. Q1) . ... ... ... CD » 02-13 )......... : ED ¢
0. RockyPoist Park . . . . ... Ma. ... ....... ED.(zms) .......... m I
p. Coarsd'sRuth Villa . . . . . Gl.en  ......... m | (2s-23) . . .. ... ED (2
q. Porter New Pack . . . . . . 2 . @ . . . . m . ... (2748 w..a.. m (
r.  Other (SPECIFY)

-m~(31).........:D32-33)........ED.(:




9. Do YOU (and your family) Plas : take any ¢pipg to 2@y of the beaches listed on this cerd during the remainder of

sulmer?
o . . . . . ... ..
B g } (6o T0 0.10) (38)
a't kaow . . . . . .
Yes . . . . . . . . . (A

A which Of these beaches do You plas O wisitthis summer? Plesse give msthe |citer that sppears beside the
of e ach beach (CHECK () LACH BEACK MENTIONED AND THEN ASK Q.90 FOR EACH BEACH.)

Q.98. Eow wmany trips do you (asd your

REACH Q.9A. ctx:)oc'x“iif‘ plan émi;y)':::?ad to take to (BEACH)
0 Sapdy Podst St. Park.... . . . . ..[2) . @y .. ... ... ... .. ED.(ss-sss)
b. Fort Smallweed . . . . . . . . . . . .. @-up).........m.(a-n)
C. BayRidge Beach . . . . . . . . . ... & 4w ... . D:] . (44-4s )
d. Berringtos Hacber . . . . . . . . . . e m | . (47-48)
¢. Kurts Pleasure Besch . . . @.as) . . ... ... ... m v (60-51)
f. CampMegwick . . . . . . . ... .. .. 1 R () m - (8366)
§- OBreesy Point Besch . . . . . . . ... .m.(m,,,,.......ED.(u.sn
h. Chesspeske Botch . . . . . . . . . . .. 3. (s;) e e e e e . Cr_-] . (590-80)
1. North Besed . . . . . . . . . . .. @een 0 O e
J- Modand Reel Dock . . . . . . . . . .. ‘. G6¢ . . . . . ... ... <. D:l - (85-88)

k. Point Lookout St. Park ........ S I N - m .W-49)

k0 m . (72-72)

COLS. /3-SO = SITE/CASE 03

3 I O 5 TP -ﬂ.(z.:)
N,  Miami Besch (Baltimere) . . ... .- -[Z1 & .. ... ... ... .. T ( se)
&
=

B A B

1. Ela's Bescd . . . . . . . . . . ..

0. Rocky Point Pork . . . . . . . ... ..

p. Conrad's Ruth vii1s ... ... .. ..

............. ':D . (24-1s )

Q. Porter New Park . . . . . . . . .. N F RN X))

r. Other (SPECIFY)

..... moa. . L T g




INTERVIEWER NOTE: AsSk QUESTI ONS 10A-H SEPARATELY FOR EACH BEACH CHECKED IN
QUESTIONS 8 AND 9A.

10. Nowthink  boutt he cost of a typical (famly) trip to (BEACH in 1984.

A. \What would you say the total entrance fee er day, | ncI udi ng
parking, would be for you (and yourfamly) PF"('B'IEA (ENTER
AMOUNT IN COLUWMN A BESI DE APPROPRI ATE BEACHI .

B Wat is the typical coat for you (and yourfamly) to travel to
(BEACH) ? (ENTER AMOUNT | N COLUWN B BESI DE APPROPRI ATE BEACH NAME).

c. How nuch will it, costyou(sad your famly) per day i n other
expendi tures such .s food, hotel or camping fees, e nd entertai nnent
NAK/E )(vv:) ? (ENTER AMOUNT | N coLMN C BES| DE APPROPRI ATE BEACH

D. ADD AMOUNTS ENTERED 1N coLtNs A- C AND ENTER TOTAL IN COLUMN D.

E. How nuch travel time does it typically take you (and your famly) to
make e« round- tr|;) from your hone to (BEVWE)? (ENTER TIME | N COLUMN
E BESIDE BEACH NAME) .

F. How magy nmiles is it round-trip fromyour borne to (BEACH)? (ENTER
NUMBER OF MILES || ? COLUMN F BES| DE BEACH NAME).

G How nuch tise do you (and your fam I y R&JI cally spend on the beach
per day when youViSit E FOR BESTESTIMATE OF THE
NUMBER OF HOURS AND ENTER NUHBER I N COLUMN G BESI DE BEACE NAME.

H Wat is the e veragenunber of days that you e nd your famly spend on
.‘t“)ép)l cal trip to (BEACH? (ENTER NuMBER | N COLUWN H BESIDE BEACH
N



TABLE 1

QuESTION 10
(Continued) .
‘r,' 3 u E 3 T'G H
Latran Travel Other Total R-T R-T 66‘ DT
Beach Tee Costs Co T, Miles Beach Tr
. Peint Lookout St. [(_LJLII REEEEIEEEEENIIEEEENEiEnIn
Pack 1«2 )| (3.6 ) { 72-22) (22-17) (18-19 (20-23) | <2¢-25) (28
' s Beac ‘

s b | e | i | s | e | e | e 5
F:"n_.sf_.W}Tiau‘_
| cOLS. 73-80 = SITE/CASE |

Sermen | L L LR D L L R

. Mismi Beach

(Bolt-se) (28-20) J.w-ulj | J(ilc-ml = '('u-]«)] L s l_[GJ-_soIT'I [b_z[-'s;)g
S8, 7320 = sTepreast
13 a ¢} 4 . l . 'I_l

Rocky Poias Rask Il_zl-;th—(l:-lc)lel(lr-z[z)l I [ I (ln-'zn' L lbg-_zi,ll -23 lf:_cl-'z:s’)?ﬁ

. Coarad’ s | [T

Coarad’ s Buch Villa l('z"cl-;.al) L'(‘:T.l.m]j [ ]ulc-alc)]—l M (I.u-lu)l L nLcJ L I(cr-sa) [(31-52) Q

. 35-72 = blaak
- lcox.s. 73-80 = SITE/CASE_
. Portear New Park | z-l3 ,)IL(I".I‘ } 1 L l (l7-1[1)l I [ ] (!u-'")l ' ] l(“'.”|) IJWLJ)_] h_l%) Q
. Other (sreeciry)
| e | o | | G| — e | w8




HAND RESPONDENT CARD B

11.

12,

Please read t he water qudity characteristics| i sted on this card and
rank them e ccording to how inportant they ereto you (and your family)
when deci ding whether ornot to visit ebeach. Pl ease rankthemona
scale of 1 to 5 wth 1lveing | east inportant and 5 being nost inportant.

RANK
a.  Presence of cloudy water . . . . . . . ... ___ [(85)
b. Presence of floating debris oroil —_ (88)
C. Presence of odors . . . . . . . . . . . . . —_ (s
d. Presence of jellyfish . —  (58)
«. Presence of seaweed e nd other
® quaticplants. v (58)

RESPONDENT CARD ¢

Each sumser jel|yfish, elso called sea nettles, eppearia the waters of
the Chesapeake a%. Looket the statements on this card end tell ne
whi ch one describes your (and your fasily's) behavi or after jellyfish

o ppear.
‘. Stop going t0 the beach when
jeIIpyfishappear. e o
b.  Still go to the beach, but less often . 2] ceo)
. Continue to 80 to the beach, but
don't go into the water . . 3]
d.  Deam't consider presence of
jellyfish atoll . %]

cors. 61-72 = bl ank |
COLS. 73-80 = SITE/CASE 12'




THI'S PAGE | NTENTI ONALLY BLANK



13« A. HAND RESPONDENT CARD A. Wewouldliketofi nd out how beach users
perceive the water quality, the quality of the beach facilities, the
beach quality, end crowding «t the beaches on the Chesapeake Bay.
Please give ne the letter that appears beside the nane of e ach beach
on this card that you (and your family)ere familiarwi th. By
“famliar,” | mean that you know something e bout the beach either by
baving been there or you have heard e bout it through someother
source. Please include this beach in the ones that you nention.
(CHECK COLUMN A FOR EACH BEACH MENTIONED.)

ASK QUESTIONS13B-E SEPARATELY FOR EACH BEACH IENTI ONED.

B. Do You conli.det the water quality «t (BEACE) e cceptable or unacc%%-
table for swimmiog ® rid/or other water ectivities? (CHECK APP
PRI ATE CODE | N cotuMN B BES| DE BEACH NAME) .

C. whatabout the beach facilities, such ssspace, bathhouses, tables,
swimming gusrds, etC. ot (BEACH). Wuld yourste it «s o cceptable

ﬁArWEl)Jnaccept able? (CHECK APPROPRI ATE €oDE | N coLM¥ C BES|I DE BEACH

D.  Thinke bout the beach itself «t (BEACH. Do you feel that the
quality of the beach is e cceptable or unacceptable?  (CHECK
APPROPRI ATE CODE | N coLtM¥ D BESI DE BEACH NAME).

E. Do you feel that the size of the crowd «t (BEACH) is @ cceptable Or

:ﬁgcept able?  (CHECK APPROPRI ATE CODE IN COLUMN E BESIDE BEACH



TABLE 2
QUESTIONS 13A-R

A

Sandy Poiat
St. Pazk . .

Fort Sasllwoo

Bay Ridge
Besch . . .

. Herriagton

Hazrbor . . .

Kurtz Pleasu:
Beach |

. Camp Merrick

. luuy Point

. Chesapeake

Death . . .

. Morth Beach

Rod aad Reel

“tick . . . .

.« Point Lookout

St. Park . .

.. E1a's Besch

. Morgaatown

Besch . . .

Miami Beach
(Baltimore)

. Rocky Point

Park . . .

. Conrad's Rut

Villa . . .

. Porter New

Park . . . .

. Other

(SPECIFY)

TRV

| gnch ami lisr

@@@&gﬂgﬂﬁﬁ
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| NTERVI EVER CHECKPOINT 1
CHECK THE RESPONSES TO QUESTI ON 88 FOR THE NUMBER OF TRIPSTHE RESPONDENT
HAS MADE TO TEE SANPLE_SITEIN_1984 AND QUESTION 9B FOR THE NUMBER OF

TRIPS THE RESPONDENT PLANS T0 TAKE T0 THE SAMPLE SITE DURING THE REMINDER
OF THISSUMMER. ADD THE NUMBER ENTERED FOR BOTH QUESTIONS AND RECORD IT

HERE. =~
TOTAL NUMBER OF 1984 TRIPS =
CHECK COLUMN D IN TABLE 1 FOR THE TOTAL COST OF A TYPICAL 1984 TRIP TO THE

SAVPLE SITE. ENTER THE AMOUNT HERE =+

TOTAL COST OF TYPICAL 1984 TRIP$

INSERT THE TOTAL NUMBER OF 1984 TRIPS ANDTHE TYPICAL 1984 COST PER TRIP

IN THE APPROPRIATE SPACES WHEN QUESTION 14 |S ASKED.

ENTER THE LAST DIGIT OF THE CASE ID NUMBER =

o Use $ anount bel ow ia
If last digit is Question 14

CONOUNEWN=O
-
N
ol
o
o

14.

According to your responses to previous questions, you (and your famly)
take o bout (TOTAL NUMBER OF 1984 TRIPS) tothis Site per year ot an
approxi mate cost of (TOTAL 1 _OF TYPI CAL 1984 TRIP) per day. |f your
costs perday were to rise Dy (USE NI TIAL AMOUNT FRoM TABLE ABOVE),

woul d you still visit this site? Keep ia mind that the costs of V|S|t|ng

other sites on the Chesapeake or participating in other ectivities would
remain t he same.

N ..
L I . fe1)
| F NO DECREASE THE DOLLAR IF YES, INCREASE THE DOLLAR
AMOUNT | N §5.00 I ncrenents AMOUNT |IN §5.00 INCREMENTS
UNTIL A “YES" ANSUER IS d VEN. UNTIL A “NO” ANSUER IS GIVEN.
WHEN A YES ANSUER | S G VEN, WHEN A “NO” ANSUER IS GIVEN,
RECORD DOLLAR AMOUNT BELOW RECORD DOLLAR AMOUNT OF LAST
"YES" RESPONSE.
14. DOLLARS

(22-25)



INTERVIEWER CHECKPOINT 2
ENTER THE LAST DIGIT OF THE CASE ID NUMBER =

Use$amount below in

If last digit is Questions 15 and 16
1. $ 5.00
2. . $10. 00
T $15. 00
b ... L . $20. 00
5 . $25.00
6 .$30. 00
2 . $35.00
- $40. 00
9 . §45.00
0. . . . . . $50.00

15. Jellyfish ore frecl)uent_ly identified oS enuisance to svismers. VWUl d you
(and your family) De Wi lling topay (AMOUNT FrRoM CP 2) per yeas im e xtra
sateor federal taxes if jellyfish could be elaninated «s «nuisance
wi thout eny edverse ecological offects?

No . [01]
Yes . . . . . ... o [02] (26-2?)
Don"t Know. . . . @ m
| NTERVI EVER CHECKPOINT 3
REFER TO COLUWN B IN TABLE 2 (QUESTI ONS 13A-D)
WAS THE WATER QUALITY OF THIS SI TE RATED AS UNACCEPTABLE?
N. . . ... .... 0= (G T10Q.17)
Yes. . ... ... @ m” (ASKQ 1 (28)
16.

You indicated that the water quality et this site is unacceptable for
swimming. \Wuld you be willing to pay (AMOUNT FROM CP 2) im extra state

or federal taxesif the water quality were improved so that you f ound
it @ cceptable to swim here?

No. (o1l
Yes . 102
Don’ t Know . . | 98!

(29-30)



17. Thenextf ew questions eree bout you e nd your househol d. Hew many of

each of the following types of people live in your househol d? (READ EACH
of THE FOLLON NG AND ENTER THE NUMBER OF EACH TYPE).

a. Adults (age 18 and older) . . . . . .. T e e e (32-32)
b. Children between the ages of 14 and 18. .. (33-$4)
C. Children under ege 14 . . . .« . « . « « « . . | I l (35-2%)

18. HAND caRD D. \Wich of the relationships listed on this card best de-
scri bes your stawsi n your househol d?

. Gandparent . . . ... ... @ m
b. . Husband.
c. Wfe. o | (37)
d.  child . e m
o. Oher Relative . ® m
f. 1 liveelone or with
unrelated individuals . +. . W EJ

19. Howmanyvears have You (aad vour family) l.ived in either Maryl and,
Virginia or VAshi ngton; D.C.?’

Nunber of years . . . . . . . . .. III (38-39)

20. Do you or eny other sember of your household own (READ THE FOLLOW NG

NoO  ES DK RE
o0 eboat?. . . .. ... @ m* * m* ...'97[ (§0-4:
b.  eboattrailer? . . . . @ cm=mzl* -[98]. . (12-42
¢. fishing tackle (rod,
reel, tackle box,
etc)?. . ... ... @ m**m=* -038].. .00 (44
d.  erecreational
vehicle @97 . . . . . [01). [©2]. e EE|. . [37] (45-¢7
e. oswimming pool?. . . . .[01]. .(02]. ¢ (& . . (371 ree-s¢

f. O her recreational
iteas ( SPECI FY)




21.

Are you one of the principal wage earners ia your household, «wage
earner but not the principal wage e arner, or e[l€ you «honemaker, a
student orretired?

a. One of the principal wage earners

inthe family . . . . . . . . . . e e e e e e a1
b.  Awageearner but not the pr|nC| pal
wage earner. . . . . . T o 2]
c. Homemaker.. . .. .. ...... e e e e e e (3] rs2)
R T o o &
e.  Student . . . ... ..o S N

f. O her (SPECIFY)

| NTERVI EWER NOTE;  ASK QUESTI ONS 22 THROUGH 24 |F CODE 1 OR 2 | S MARKED | N
QUESTION 21. OTHERW SE GO T0 QUESTION 26.

22.

23.

24.

How many hours do yOou usually work per week?

Hours. . . . . . . . .. (53-54)

How many paid vacatien days Wi || youhave ® [to@r in 1984, including
those you' ve o |ready takea?

Vacation Days . . . . . . (5s-56)

For your typicdtrip tothebeach, if you hadn’'t gone to the beach,
couldyou have worked « tsome j ob i nst ead?

NO L L
*m (57)

Yu..........‘.



25. |f _You could have worked. what bourly wage might you bave been paid
specifically for the hours ‘you Worked? -

a. $3.35/hour . .. ..o
b.  $3.36-$5.00/hour . . . . . .. [oz]
c. $5.00-$7.50/hour . . . . . . 03]
d.  $7.50-$10.00/hour . . . . . o (0]
v, $10.00-$15.00/ hour « « - - . o UK (58-59)
f.  $15.00-$20.00/ hour . .« . . . o 0¢]
8- $20.00-$25.00/hour - . - . - o (0
h.  Over $25.00/hour . . « . . . o (11
i, Don'tkKnow. . . . . . . . .. (98]
j- Refuse. . . . . . ... 0

26. Are there e ny (other) major wagee arners in your family with you today?

N. . ....... oFl (00 10Q.3)
Yes . . . . . ... @ | (ASKQs. 21-30) (60)

The next f ew questions « re about the Other major wageearner who is with you
today .

271.  How many hours does he/ she usuallywork per week?

Hours........ll' (51-772)

28. Howmany paid vacation days wi || he/she have ® | together in 1984?

Vacation Days . . . . | ‘ | (83-64)

29. Por the typical trip to the beach, if he/she hadn't gone to the beach,
coul d he/ she have worked o t some paying | 0b i nstead?

(€5)



30. |f be/she coul d have worked, what hourly rate would he/she have been paid
specifically for the hours worked? -

1 $3.35/hour . . ... o1t
b.  $3.36-$5.00/hour . . . . . . . M2
¢.  $5.00-$7.50/hour . . . . . . ® “m
d.  $7.50-$10.00/hour . . . . . ® m
v.  $10.00-$15.00/ hour . . . . . . o5 (66-$7)
f.  $15.00-$20.00/ hour . . . . . ® m
g- $20.00-$25.00/ hour . . . . . ® m
over $25.00/ hour . . . . . . . O1)
I, Don'tKnow. . . . . . . .. ® m
jo Refuse. . . ... ... ... EXH)

31. HAND carD E. \Wich one ofthecat egori es on this card best describes
your (family’s) income during 19847 Please give Ne the letter that
o ppears besi de the category?

o
m
m
[ ]
—
I%

(o] [y
[

3 E
.al.-
ol |-

(68-69)

o
[
3
d |
w

:
]

14 |

oo (58] Lo ... O

32.  CODE SEX BY OBSERVATION.



33. CODE RACE BY OBSERVATION.

Wite . .
Bl ack . ® m (72)
Oriental .13
Other (SPECIFY)
@

COLS. 72-80 = ¥

Thank you for participating ia our survey of beschusers. Yourresponses will
be hel pful to usend hopefully to the Statee Nnd Federal governmeats i n deter-
mining t he status Of swimming and ot her e ctivities onChesapeake Bay.



TELEPHONE CONFIRMATION QUESTIONS

FOR EACHBEACHLISTEDASK 34. A. AND B. BEFORE GO NG To NEXT BEACH.

34. A. During 1984 how many times have you (or member s of your famly who
live with you) visited (ENTERED NAME OF BEACH)?
RECORD ANSWER IN COLUMN A AND ASK:

B.  During the remainder of 1984 how nany

times Wi | |

your family who live with Yoqu) vist (ENTER NAME OF BEACH)?
RECORD ANSVEER IN coLUMN B AND GOTO NEXT BEACH.

BEACH
0 Sandy Point St. Park . . .

b. Fort Smallwood . . .

C. Bay Ridge Beach .

d. Herrington Har bor

.  Kurtz Pl easure Beach .

f. Camp Merrick . . . . . ..
g DBreezy Point Beach . . . . .
h. Chesapeake Beach . . . . ..
i.  NorthBeach . . . . . ...
j. Rod end Reel Dock . . . ..
K. Point Lookout St. Park . . .
1. El m sBeach .

m.  Mergantown Beach .

n* Miami Beach (Baltimore) . .
0.  Rocky Point Par k .

po Conrad’s Ruth Villa . . . .
q. Porter New Park .

r.  Other ( SPECI FY)

34.A
VISITS

HOIIHEAHUHHHHEE TG

(I-2) * -
(s-6) .“
(9-10) .
(13-14) -
(17-18)- .
21-22) * *

33-34)"
37-38)" .

(
(
(
(
(
(
(
(49-50)" *
(53-54) «
(
(61-62). -
(65- 66) * .
(69- 70)

HEHHHHHHEHHHHHHHHE

34.B
PLANNED
VISITS

you (or menber s of

(3-4)

(7-8)

(11-12)

(25-16)

(19- 20)

(23-
(27-
(31-

(3S-

(39

(43

(47-
(51-
(55-

(59-

24)
28)
32)

36)

-40)

-44)

48)
s2)
56)

60)

(65-64)

(67-

68)

(71-72)

(COLS. 73-80 SITE/CASE 15 |

AFTER PART rsay: Thank you for taking part in the survey end talking to
me today. ‘The information you-have provided will be very helpful in determin-

ing use of the Chesapeake.



CHESAPEAKE BAY BEACH USE SURVEY
TELEPHONE CONFIRMATION
SCRIPT AND INTRODUCTION

| am calling to speak with ( INSERT NAHE ). |F NOT THERE,
FIND OUT WHEN HE/SHE WILL BE AVAI LABLE. VWHEN AVAI LABLE SAY:

My nane is (INSERTNAME)e ndl'mcalingfor the University of Maryland.
On (INSERT DAY AND DATE) you were interviewed ot (INSERT THE NAME OF THE BEACH
WHERE | NTERVI EW TOOK PLACE) by elady working for the University on e survey
about the Chesapeake Bay. Do you renember that interview? (IF YES PROCEED.
| F NO, TRY TO REFRESH THE RESPONDENT' S MEMORY BY TELLI NG HIM OR HER THE TYPE
OF QUESTIONSASKED. | F STILL NO, TERMINATE THE CALL).

I'mcalingt oday to confirm some of t he information you reported the day
you were interviewed. | wast to know which beaches you have visited or plan
to visit on the Western Shore ofthe Chesapeake Bay. I will read throughe
list of beaches e nd e sk e bout each one individually. First,

GO TO QUESTI ON 34.A.
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