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| NTRODUCTI ON

The question addressed in this report is whether the available econonics
literature provides a basis for estimating the benefits to marine recreation
attributable to the water pollution control prograns of federal, state, and
| ocal agencies. By marine recreation, | mean those recreation activities that
take place on tidal estuaries as well as the open ocean waters and on adjacent
beaches. The recreation activities that have received the nobst attention in
the enpirical literature are fishing, swinmng and related beach activities
and boati ng.

| have approached the fundanental question outlined above by seeking
answers to four nore specific sets of questions. First, what does the
literature tell us about the economic values that people place on being able
to undertake specific recreation activities and on being able to visit
specific recreation sites? Second, what attributes of recreation sites matter
to people? And what values do they place on changes in these attributes?
Third, what do we know about how policy affects those attributes for which
data on values are available? And fourth, is it feasible, and if so under
what conditions, to use the value information obtained for specific sites
and/or activities to estimate values of changes in activities or attributes at
other recreation sites or to synthesize or aggregate the individual studies
into an estinmate of the national benefits of marine water quality
i nprovenents? In other words, are “benefits transfers” and “benefits
aggregation” possible.

| should point out that these four specific questions focus on the
val ues associated with recreational uses of the marine environnent and do not

address the possibility of nonuse val ues associated with environnmental changes
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to this environment.! Although there is a substantial empirical literature
on t nd birds and other
features of the terrestrial environment (for example, visibility), I am aware
of no empirical estimates of nonuse values associated with changes in marine
water quality.?

In the next section of this report, | provide a brief review the
econonics of recreation. In subsequent sections, | take up each of these four
questions in turn. In Section VIl | present my conclusions. An Appendix

includes sumary descriptions of all of the enpirical studies included in this

report.

1. THE _ECONOM CS OF RECREATI ON

The val ue measures reviewed in this study have been obtained by
utilizing either sonme formof the travel cost nodel of recreation demand
(including the hedonic travel cost nodel), the random utility nodel (RUM of
the choice of recreation activities and recreation sites, or some form of
contingent valuation (CVM survey. In addition, two of the studies reviewed
for this report used a hybrid approach to nodeling recreational behavior in
whi ch equations for predicting the rate of participation in recreation
activities were estimated and then per unit values drawn from other recreation
demand studies were used to calculate the nonetary value of recreation

participation. In this section, | briefly review each of these nethods and

lFor a discussion of conceptual basis of non use values and a review of
the empirical evidence, see Freeman (1993a) and references therein.

“The literature does contain estimtes of nonuse or existence values for
a beach nourishment program (Sil berman, CGerlowski, and WIllians (1992) and
marine manmal s (Samples, Dixon, and Gowen, 1986, and Hagenan, 1986).
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di scuss the interpretation of neasures of value that can be derived from
each.’
The Travel Cost WMbdel

The travel cost npdel of recreation demand is based on the assunption
that the cost of traveling to a site to participate in sonme recreationa
activity is an inplicit price. Travel cost includes both out of pocket costs
such as gasoline and tolls and the cost of tinme. The travel cost nodel is
usual |y applied to data over a period of time sufficiently long so that at
| east sone of the people in the sanple visit a site or undertake an activity
several times. Data on nunmbers of visits is regressed on explanatory
variables including the inplicit price of a visit to estinate the
representative individuals. demand tune for this recreation activity or site.

On the assunption that individuals will response to an increase in the
noney price of admission to a site in the same way that they are observed to
respond to differences in travel cost, the area under an individual’s denmand
curve can be taken as a measure of the value of the site or access to the
activity. The aggregate value of a site or activity is sinmply the sum of the
values all individuals place on the site. If some measure of the quality of a
site is a weak conplement with visits, an inprovenent in quality wll shift
the demand tune for visits out to the right. The value of the inprovement in

quality is the area between the two demand curves.‘The aggregate value of a

‘For nore detailed expositions of the economics of recreation demand and
val uation, see MConnell (1985), Bockstael, MConnell, and Strand (1991), and
Freeman (1993b). A good introduction to the contingent valuation nmethod can
be found in Carson (1991). The mmjor treatise on CVMis Mtchell and Carson
(1989). '

‘For sinmplicity I amhere ignoring the differences between conpensated
and ordinary demand curves and the welfare nmeasures that can be derived from
them
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change in quality is the sum of individuals’ values for the quality change

Many aut hors report a consuner surplus per visit which is the aggregate
value of the site divided by the sum of all individuals' visits. Consuner
surplus per visit may be a useful way of summarizing information for making
conmpari sons across studies or across sites. But consuner surplus per visit
for a given level of quality cannot be used to value a change in quality that
shifts the demand tune. Nor can the average value per visit be taken as a
neasure of the marginal value of an additional visit arising froman increase
in quality.
The Random Utilitv Mbdel

Rat her than expl aining the nunber of visits to a site over sone interva
of tine, the RUMattenpts to explain the choice of a site or an activity on
any given choice occasion as a function of the characteristics of all of the
available sites in the choice set. Since the choice of a site depends on the
characteristics of that site including the cost of traveling to it, the RUMis
well suited to the task of explaining the role of site characteristics in
influencing the demands for visits to a site. However this capability comes
at the expense of some difficulty in explaining the total nunber of visits to
a site or the rate of participation in recreation activities.

Estination of the RUMyields an expression for the indirect utility
function:

viM - t, Q, §)
where Mis income, t is the travel cost to a site, Q is the environnental
quality at a site, and S is a vector of individual characteristics. This
expressi on can be used to calcul ate the consumer surplus for change in Q

experienced during one visit to a site. If one of the alternatives in the
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choice set was to visit no site, then this expression can also be used to
estimte the-consuner surplus for one visit to the site actually chosen. This
expression can also be used to estimate the value to an individual of adding
or deleting sites to the choice sets.’

Since these expressions give welfare nmeasures for only one choice
occasion, it is necessary to find some way of predicting each individual’s
total number of visits per year or per recreation season. One approach is to
nodel the determnation of the nunber of choice occasions or activity days as
a separate problem  This approach is discussed bel ow. The second approach is
an extension of the discrete choice framework to include no activity as an
option for each choice occasion. There are at least a couple of ways of doing
this. One is to specify that one of the alternatives is no activity and to
estimate a single equation. Another alternative is to specify a nested form
of randomutility nodel in which the first equation predicts whether the
i ndividual will undertake any activity on a given choice occasion while the
second gives the probability that the individual will choose a particular site
or activity. The first equation would include as explanatory variabl es some
nmeasures of the average availability and/or quality of recreation sites
accessible to the individual. The second equation would include neasures of
the costs and qualities of each of the available alternatives. The expected
nunber of visits to a site is given by the product of the number of choice
occasions and the joint probability of undertaking the activity and choosing
that site given that sone activity is chosen.

Continent Val uation_Questions.

Dependi ng upon the form of the question, the CVMtechnique can be used

‘See, for exanple, Bockstael, MConnell, and Strand (1991).
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to obtain estimates of individuals' values for one visit to a site, for access
to a site for a season, or for changes in some qualitative characteristic of
the site, One of the advantages of the CVWMis the flexibility the approach
gives to researchers to tailor the formof the question to suit the research
obj ecti ve.

Participation Mdels

Model ing the participation of nenbers of a population in recreation
activities usually consists of two steps. In the first step, data on
i ndividual s socio-econom ¢ characteristics and the availability and/or the
quality of re?reation opportunities are used to estimate an equation that
gives the probability of any individual participating in the recreation
activity during a year. The second stage involves predicting the nunber of
days of recreation participation conditional upon being a participant. Wen
t hese equations have been estimated for a sanple of a popul ation, they can
then be used to predict the nunber of people participating and their levels of
participation for the population as a whole. Average consuner surpluses per
visit could then be used to estimate the total value to individuals of the
opportunity to participate in these recreation activities. I'n some cases
participation nodels of this sort have al so been used to predict changes in
participation for changes in the neasure of availability or quality of
recreation resources. One exanple of this approach will be described later in
this report.

It is tenpting to use average consuner surplus per visit neasures to
calculate the value of the predicted increase participation. Several authors
have succunbed to this tenptation. And this practice is authorized by the

U S. Water Resources Council for the econom c valuation of water resource
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devel opnent  proj ects. But this approach can be criticized on several grounds
First, it uses an average value when the marginal value for an increase in the
level of the activity is relevant. Also, if the average quality of the
recreation resource influences activity rates, applying a unit value only to
the change in activity levels does not capture the value of a change in
quality to the existing users

Vaughan and Russel |l (1982) have anal yzed the rel ati onship between a
“correct” welfare nmeasure and the nmeasure cal cul ated by using average consumer
surplus per visit. They nodel ed the case in which an increase in availability
was interpreted as lowering the inplicit price of visits to individuals. They .
showed that the difference between the correct measure and the neasure based
on average consumer surplus could be quite large. And even the sign of the
di fference depended upon the functional formof the demand function

In conclusion, participation nodels nay be useful in helping to
determ ne which qualitative characteristics of recreation sites influence
recreation participation rates. But we do not have a reliable basis for

calculating the welfare effects of changes in these neasures of availability.

[11. THE VALUES OF MARI NE RECREATI ON ACTI VI TIES AND SI TES

Many of the studies reviewed for this report provide estinmates of the
total value for specific recreation activities or the total value of access to
a site or set of sites. My of these studies also provide neasures of the
val ues of changes in qualitative characteristics of these sites. The results
on the val ues of characteristics are presented in Section IV. The results of
studies of site or access values are summarized in this section for two groups

of activities: fishing, and beach use including swimmng. Al of the value
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measures presented in this report have been converted to 1991 dollars by
using the Consumer Price |ndex

Marine Fi shing

There can be no doubt that marine recreational fishing is an
econonically significantly activity. On the basis of data from the Marine
Recreational Fisheries Statistics Survey, we can state that approximtely 10
mllion people participate in this activity in a typical year and the tota
nunber of trips is in the range of 50 nillion per year. About three-quarters
of this activity takes place along the Atlantic and Gulf coasts with the
remainder being on the Pacific Coast®

The category of marine recreational fishing covers a w de range of
activities. Fishing activities can be categorized by the nature of the mhters
(for exanple, open ocean versus estuary), by node (for exanple, fishing from
shore versus using a boat), by target species, and by whether the fishing is
done by individuals or small groups acting separately or is organized through
conmercial party boats and charter boats. Furthermore, there is substantial
variation across studies in the way in which the geographic extent of a
fishery is defined. Some studies neasure the value of access to the whole
coastline of a state while others focus on access to nore limted areas such
as a river or bay, the coastline of a county, or a single port. Finally,
studies vary in the way that they define the extent of the market, that is
the geographic area and popul ation from which potential users of the fishery
are drawn. Sone studies provide estimates of values for all users of the

fishery, while others focus on users within a particular state or, in one

8See U.S. Department of Commerce (1985) and (1990), and U.S. Department
of Interior (1992).
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case, a county. Al of this makes summarizing results and maki ng conparisons
across studies sonmewhat difficult.

The study with the broadest geographic scope and extent of the narket is
Vaughan and Russell (1985). This study estinmated the increases in narine
recreational fishing at the coasts and on the Geat Lakes that would foll ow
fromfull inplenmentation of the 1972 Cl ean Water Act effluent standards. The
mai nt ai ned hypothesis was that nmeeting effluent standards woul d increase the
availability of unpolluted shoreline for anglers. Mst of the increase in
participation was predicted to occur on the Great Lakes, rather than at the
coasts. This is at least in part attributable to the relatively smal
increase in availability of unpolluted coastal shoreline. This study did not
attenpt to estimate the value of the increase in angling. Rather it
cal cul ated nmonetary benefits by using unit values for fishing days derived
from anot her study (Charbonneau and Hay, 1978).

| have found 22 studies that provide estinmates of the value of access to
a fishery where the fishery is defined by sone conbination of species and
geographic area. Five of the studies present estimtes of the consumer
surplus per person per year. Seven of studies estimate consumer surplus per
trip. And 10 of the studies either present separate estimtes of both trip
and per year consumer surplus or include enough information so that both can
be calculated by the reader. Eleven studies present estimtes of the value of
access to fishing for a single species.” These studies cover six different
species, striped bass on the Atlantic coast, red drum atlantic salnon, king

mackerel, and pacific salnmon (five studies). The renmminder of the studies

’In one case involving San Francisco Bay (Huppert, 1989), the species is
"anadromous” fish, where striped bass and salmon are treated together as one
species.
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present estimates for all species together or for groups Of species, for
exanple, big gane fish, small gane fish, or bottom fish.

Most of the studies producing estimtes of values of access to a single
species fishery did so by restricting their sanples to anglers who targeted
the species of interest. Four of the studies sanpled all anglers and included
catch rate or species abundance data for specific species as argunents in the
travel cost function or indirect utility function. These studies were then
able to calculate welfare |l osses for reducing the catch rate of the species in
question to zero. Studies enploying this approach to obtaining species
specific data are Caneron (1989), Mrey, Shaw, and Rowe (1991), Rowe, et. al
(1985), and Wegge, Carson, and Hanemann (1988).

The econoni ¢ nmethod nost comonly enpl oyed in these studies is some

variation of the standard travel cost nodel. The second nbst conmon approach
is the single equation random utility nodel. There are four studies based on
the nested random utility nodel. Several studies provide estimtes based on

di fferent methods or nodels for purposes of conparison. Several studies also
present estimates for various subsets of their sanple, or estimates based on
different nodel specification and statistical estimation techniques

Table 1 displays values per trip for access to single species fisheries;
and Table 2 displays values per trip for access to multi-species fisheries.
Wthin species groups, studies and their values are listed approxinmately in
the order of the size of the reported values (highest values first).

The nost striking feature of these two tables is the wide range of
values reported. Values per trip for single species fisheries range from
$4.44 to $346, a range spanning alnost two orders of nagnitude. Val ues per

trip for all species range froma |ow of $0.97 to a high of $799, a range of



Table 1. Val ues per Trip for Accesstoa Single Specks Fishery (in 1991 dollars)
Geographic Extent
Species and Author. M ethod® of Markegb Sitef Value Per Trip
Striped Bass
Norton, et. al. (1983) TC Not specifiedd Chesapeake $64
Not specifiedd Mid Atlantic $279
Red Drum
Cameron (1992) Joint Texas Texas Coast $91
Atlantic Salmon
Morey, Rowe, and
Vatson (1991) RUM Maine Penobscot River $96 (Mean)
$83 (Median)
King Mackerel
LeeWorthy (1990) TC Not Specified® Florida $56.40
i
Wegge, et. al.. (1988) NRUM Alaska Deep Creek, AK $48.50
Cameron (1988a) RefCVM  Not specifiedd British Columbia  $34.22
Rowe, et al. (1985) Rum Not specifiedd California $7.43
Not specifiedd Oregon $6.00
Not specifiedd Washington $0.44
Striped Bass and Salmon
Huppert (1989) TC San Francisco Bay Area  San Francisco Bay $346 (OLS)®
$170 (MLLS)f
$77 (ML)
Notes
2RUM = Random utility model
NRUM = Nested random utility model

TC = Travel cost model

RefCVM = Referendum contingent valuation method
Joint = Joint Travel cost/referendum CVM

barea of residences of anglers in sample

CArea of access to fishery

dSample is not restricted as to area of residence
®Estimated by ordinary least squares

fEstimated by non-linear least squares

2Estimated by maximum likelihood



Table 2. Values per Trip for Access to a Multi-Species Fishery (in 1991 dollars)

Geographic Extent

Region and Author Method? of Market? Site® Value Per Trip
Pacific Coast
Wegge, et. al. (1986 TC Southern California Southern California Char ter boat-day trip
Boat owners $30 to125
Do not own boat $67 to0 253
Charter boat-more than 1 day
Boat owners $70 to 501
Do not own boat - $86 to 799
Private boat $84 to 373
Shore-boat owuers $47 to 237
cv Southern California Southern California Charter and party boats $79 (mean)
$31 (median)
Rental boat $24 (mean)
$21 (median)
Private Boat $73 (mean)
$41 (median)
Shore "$16 (mean)
$10 (median)
Atlantic and Guif Coast
Cameron (1992) Joint Texas Texas $238
Arnsdorfer and Bockstael (no date)  TC Not specified® NW Florida Charter boat $222 to 770f
Bell, et. al. (1982) CWM Rest of Country Florida $45
Florida Florida $58
Bockstael, et. al. (1989b) NRUM Not speciﬁedd Palm Beach County $9.538
Bevard County $0.978
Kaoru and Smith (1990) RUM North Carolina Most popular site $23.90 to 39.1 1h
on NC sounds $4.30to 7.77
Kaoru (1991) NRUM North Carolina Albermarle Sound $3.09
Most popular site $1.97
Agnello and Han (1992) TC-VP Long Island Long Idand $23.84
Notes 2RUM = Random utility model
TC-VP = Varying parameters travel cost model
CVM = Contingent valuation method
NRUM = Nested random ntility model
TC = Travel cost model
RefCYM = Referendum contingent valuaticn methsd
Joint = Joint Travel cost/referendum CVM
bArea of residences of anglers in simple
CArea of access to fishery
dmg reflects two different model specifications.
€Sample is not restricted as to area of residence
xange depending on charter irip length and wheiher sample omiis iraveling by bus

€Values per choice occasion where one option is not fishing

bactual sites aggregated to 11 clusters. Range reflects differences in water quality measures used as independent variables

iRznge reflects differences in site aggregatiou and water quality measures
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al most three orders of nagnitude.

It is also interesting to note the wide range in values per trip found
by Huppert (1989) depending on the statistical nodel used for estimation. The
reported values differ by almost a factor of five. Huppert discusses sonme of
the statistical issues involved in nodel selection. But he cannot find a
basis for preferring one nodel over the others on statistical grounds.

Gt her than the higher values from Huppert and the travel cost val ues
from Wegge, Hanemann, and Strand (1986), nost of the reported values in the
two tables fall in the range of $10 to $100 per trip. The high value for
striped bass fishing in the mid-Atlantic states (Norton, et. al., 1983) is
plausible, since anglers have the opportunity to catch very large fish (20
pounds and up). Striped bass anglers are among the most avid of recreational
anglers (Cole, 1978). Similarly, the high values reported in the pilot study
by Arnsdorfer and Bockstael (no date) may reflect the high quality of the
charter boat fishing experience in the Gulf of Mexico. |

The low values for salmon reported by Rowe, et. al. (1985) are puzzling,
especially given the results of the other éwo studies of salmon reported in
Table 1.2 The low values reported by Kaoru and Smith (1990) and Kaoru (1991)
may be at least in part explainable by the nature of the problem they are
analyzing. Both studies utilize a data set for 35 sites (boat landings,
marinas and so forth) on Albermarle and Pamlico Sounds in North Carolina. The
lowest values reported are for access to just one of the sites, while other
sites are still available. Kaoru and Smith also aggregate sites into

clusters. When they aggregate to only 11 "sites", the value of access to ome

8See also the entry for Bergland and Brown (1988) and Loomis (1988)
reported in Tables 3 and 5 respectively.
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of those sites is substantially increased, to the range of $24 to $39
dependi ng upon nodel specification. This indicates the inportance of the
availability of substitute sites in determning the cal cul ated val ue of access
to any one site. In Kaoru (1991), however, the welfare |oss associated with
| osing access to all of the sites on Albermarle Sound is only $3.09. This |ow
val ue of access is puzzling.

The study by Wegge, Hanemann, and Strand (1986) presents an opportunity
to conpare access val ues derived by two different methods from the sane
sanple . This study was based on responses to a mail survey of anglers in
Southern California. In addition to obtaining travel cost and related data
respondents were asked a set of contingent valuation questions for four
di fferent nodes of fishing, by charter and party boat, by rental boat, by
private boat, and fromthe shore. For each node that an angler participated
in, the angler was asked a bidding gane question of the following form  “If
the cost of your trip increased by $X per trip would you stop taking this form
of trip altogether?” |f the response was no, the question was repeated with
hi gher values, Depending upon the node, there were an additional four to six
iterations with the cost, increasing by a factor of 12 to 40 for the |ast
question. This study reported both the nean and nedi an val ues of the highest
price at which fishing would continue.’

The responses derived fromthe contingent valuation question are
substantially | ower than those calculated fromthe travel cost nodels. The

pattern of responses to the contingent valuation question across nodes is

‘Since sone respondents indicated no cutoff price in the range of prices
on the survey instrunent, the authors presented means calculated on the basis
of assuming the true highest price was either 20 percent or 50 percent above
the highest price asked. The values reported in Table 2 are based on the 20
percent assunption.
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plausible. Charter and party boat and private boat fishing are nore highly
val ued than rental boat and shore fishing trips.

Tables 3 and 4 report values of access per person per year to single
species and multi-species fisheries respectively. These tables add some
additional information since there are five studies that report only access
val ues per year. Again the range of estimated values is striking. However,
there are only two studies reporting values that are less than $100 per year.
At least one of these is easily explainable. Mlon (1988b) estimated the
val ue of adding an artificial reef in a region in which there were already
seven such reefs. The reported values may sinply reflect the |ow narginal
value of an additional reef. There is one other notable aspect of the Mlon
Study . This is the sensitivity of the value estimate to the nodel selected
for the analysis. Values for the travel cost npdel and the nested random
utility nodel differ by a factor of ten.

The study by Mrey, Shaw, and Rowe (1991) utilized a subset of the
sanple data in Rowe, et. al. (1985). That study reported a very |ow value per
trip for access for salmn fishing in California, Oegon, and Washington.
Morey, Shaw, and Rowe utilized a formof randomutility nodel to calculate the
annual val ue of access to salnon in O atsop County on north coast of Oregon.
The annual val ue of access to this fishery for residents of Catsop County was
five times higher than the annual value to residents of Deschutes County in
the middle part of the state. This relationship is plausible on a priori
grounds. The overall |ow values per year found in this study may be
explained, at least in part, by the fact that the study was based on a sanple

of all licensed anglers, not just those targeting sal non.



Table 3.
. Geographic Extent
Spmesjn_d_,gm M ethod® of Market®
Red Drum
Cameron (1992) Joint Texas
King Mackerel
L eeworthy (1990) TC Not specified®
Elounder
McConnell (1979) TC Rhode Island
HP Rhode Island
Atlantic Salmon
Morey, Rowe, and
Watson (1991) RUM Maine
Padif
Bergland and Brown
(1988) NRUM Not specifiedd
Morey, Shaw, and
Rowe (1991) RUM Clatsop Cty, OR
Deschutes Cty, OR
n
Huppert (1989) TC San Francisco Bay Area

Site’

Texas Coast

Florida

Rhode Idand
Rhode Island

Penobscot River

One port in Oregon

Clatsop Cty, OR
Deschutes Cty, OR

San Francisco Bay

€

Values per Person for One Year’s Access to a Single Species Fishery (in 1991 dollars)

Value Per Year

$1,569
$1,376

$524
$1,169

$932 (mean)
$572 (median)

$350

$2.52
$0.51

$2,331 (OLS)f
$1,054 (MLLS)2
$477 (ML)D

Notes

ARUM = Random utility model

HP = Household production model
NRUM = Nested random utility model
TC = Travel cost model

Joint = Joint Travel cost/referendum CYM
barea of residences of anglers in sample
CArea of access to fishery

dSample is not restricted as to area of residence

€Brookings, OR, on the Oregon coast just north of the California border

fEstimated by ordinary least squares
8Estimated by non-linear least squares

PEstimated by maximum likelihood



Table 4. Values per Person for One Year’s Access to a Multi-Species Fishery (in 1991 dollars)
Geographic Extent
Region and Author M ethod® of Market® Site’ Value Per Year
Pacific Coast
Wegge, et. al. (1986) TC Southern Southern
California California Charter boat-day trip
Boat owners $463
Do not own boat $936
Charter boat-more than 1 day
Boat owners $1,855
Do not own boat $2,954
Private boat $4,261
Shore-boat owners $1,697
Atlantic and Gulf Coast
Cameron (1992) Joint Texas Texas $4,141
Kahn (1991) TC New York Long Idand  Charter boat $440
Long Idand  Party boat $1,200
Bell, et. al. (1982) CVM Rest of Country  Florida $1,115
Florida Florida $243
Arnsdorfer d
and Bockstadl (no date) TC Not Specified’ NW Florida  Charter boat $399 to 1,387
McConnéll, et. al. (1992) RefCVM Atlantic Coast Atlantic Coast $755 to 872¢
(NY-FL) (NY-FL)
Agnello and Han (1992) TC-VP Long ldand Long Idland $372
Milon (1988b) NRUM  Florida Reef $2.29
RUM Florida Reef $7.81
TC Florida Reef $23.85

Notes

‘RUM = Random utility model

= Nested random utility model

CVM = Contingent valuation method
NRUM
TC  =Travel cost model

RefCV = Referendum contingent valuation method
Joint = Joint Travel cost/referendum CVM

*Area of residences of anglers in sample

‘Area of accessto fishery

‘Sampleis not restricted as to area of residence

‘Range reflects variation across states (NC-NY)
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Sunmary
On the basis of the studies reviewed in this section, one can concl ude
that there are significant econonic val ues associated with access to marine
recreational fishing sites. On a per trip basis, these values are nost likely
to lie in the range of $10 to $100 depending upon the species, location, etc
Annual val ues per person are nost likely to lie in the range of $100 to
$1, 000, again depending upon species, location, etc. These econom c val ues
will vary according to:
-the geographic extent of the market included in the study;
-the species available at the site; and
-the size and location of the fishing site.
| hypot hesize that, other things equal, as the geographic extent of the
market is expanded in any study, the average value per person or per trip wll
decline. This is because as the sanpling frame is expanded to capture nore
people, the additional anglers are nore likely to have substitute fresh water
or marine sites closer to honme, and for that reason to place a | ower value on
the site in question. | also hypothesize that other things equal, the value
of access for all species together will be greater than the value of access to
a single species. Finally, | hypothesize that, holding other things equal
expandi ng the geographic extent of the site being valued will result in a
hi gher value per trip or per person. For exanple, the value of access to the
shoreline of one state will be larger than the value of access to one county
inthat state. This is because in the latter case, the rest of the state’s
shoreline is available as a substitute
It nust be enphasized that virtually none of these hypotheses can be

tested using the data available from these four tables. This is because the
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“hol di ng other things constant” condition is not satisfied when the values
from most of these studies are compared
Sui i

| have found only four studies of the econom c value associated with
beach activities. Bell and Leeworthy (1990) treated all the coastal beaches
in Florida as a single site and estinmated the average consuner surplus per
person for all out of state tourists who visited beaches. The average
consuner surplus per person was $235. Wen this figure is divided by the
average nunber of beach days per person, the resulting consuner surplus per
visit is $50.40. The principal problemwth this study is that the inplicit
price of a beach day, given that one has traveled to Florida, is an endogenous
variabl e since it depends on the location of the hotel/notel the visitor
chooses, the price of the notel, and the chosen level of spending on food,
etc.

Leewort hy (1991) conducted a travel cost study of visitors to a state
park and reef in Florida. The author reported consuner surplus per person per
day. The summary data indicate that there was substantial variation in the
number of days per visit across the sanple. Reported consumer surplus per
person per day varied w dely according to nodel specification. The range was
from $223 to $3,448. These figures also seem high. But apparently this park
and reef is a unique resource

Leeworthy and Wley (1991) report consuner surplus per person per day
for visitors to a state park on the New Jersey coast. The summary data
indicate that virtually all of the people in the sanple were day trippers.
Consumer surplus per day or (approximately) per visit ranged from $24.74 to

$88. 17 depending on functional formand the treatment of regression
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uncertainty in calculating the consumer surplus measure

Finally, Silberman and Kl ock (1988) used a contingent val uation bidding
game format to obtain per day values for visitors to a stretch of ocean beach
along the northern end of the New Jersey shore. They obtained a nean bid per
day of $4.57. There are at |east two possible explanations for these |ow
values in comparison with those of Leeworthy and Wley (1991). First, the
beaches studied by Silberman and Kl ock maybe of |ower quality. Apparently
some of these beaches are presently suffering fromerosion and are candi dates
for beach re-nourishnent projects. And second, there may be an anchoring bias
in the responses to the CVM questions, Since the payment vehicle utilized in
this study was an increase in the price of admssion to the beach.

Sumary.

In this section |I have reviewed those studies that can help to answer
the first question posed in the introduction, “What does the literature tell
us about the econom c values that people place on access to marine rel ated
recreation activities and sites?” | have found an extensive literature with
quantitative estimates of the value of access to narine recreational fishing.

I have found very limted literature on the value of access to beaches for
activities such as swimming and sunbathing. And there is virtually no
literature that | have found on the value of access to narine waters for
boating activities other than fishing. The lack of attention to the latter
forms of marine recreational activity is sonewhat puzzling for two reasons

The first is the evidently high levels of participation in both of these forns
of recreational activity. The second is that there are inportant econom c and
public policy issues surrounding both of these activities. For exanple,

investments in beach protection and beach enhancenment may be quite costly
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But they cannot be eval uated on econom ¢ grounds without sone estimtes of the
benefits in the formof preserved or enhanced access to beach activities.
Governnents also play a role in the provision of access to marine boating.
For exanple, public access can take the formof boat |aunching ranps, public
docks, and the leasing of publicly owned subnerged |ands for marinas and ot her
boating support activities. M review has uncovered a need for nore econonic

research into the values created by such public activities

IV, | NCORPORATI NG QUALI TY ATTRI BUTES

In this section | reviewthe results of those studies of marine
recreational fishing, beach use, and boating that include estinates of
econom ¢ value of changes in some qualitative attribute or characteristic of
the resource or site at which the activity takes place
Fi shi ng

The first question to be addressed is how to define and neasure the
qualitative characteristics of the fishery resource that are hypothesized to
affect individuals® values for the resource. All of the studies discussed in
this section have enpl oyed sone neasure of the abundance of fish in the water
or the number of fish caught, either of which reflect at least in part the
li kelihood the angler would catch a fish and consider the trip a success
Three studi es have al so included sone nmeasure of water quality that mght be
affected by EPA water pollution control policies. The results of including
water quality variables will be discussed |ater in this section

One study (Caneron, 1992) was significant in that it utilized an
obj ective nmeasure of fish abundance drawn from periodic gill net sanples in

the relevant waters. It is interesting that this study also resulted in one
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of the highest values for a change in abundance. The other studies utilized
one of three different possible forns of catch rate variables. One formis to
use each individual’s catch per trip or catch per unit of time as a neasure of
abundance of fish. The individual’s catch rate can be measured separately for
each trip or averaged over sonething |ike a season. The forner measure is
likely to include a substantial random conponent that is at |east partly
evened out in the average individual catch rate measure. But all individual
catch rate neasures suffer fromthe |ikelihood of incorporating confounding
i ndi vidual characteristics such as fishing know edge and skill and endownent
of fishing capital (equipnment). On the other hand, the individual's own catch
rate at any given site is probably that individual's best information about
abundance at that site. In other words, the individual may not have good
information on average catch rates or other neasures of abundance at any site

The second form of neasure is an average of all anglers’ catch at each
site. This neasure averages out the individual variation referred to above
However, information on average catch rates may not be widely distributed to
anglers and, therefore, may not have that strong an influence on anglers’
behavi or .

The third formof catch rate variable takes advantage of both individua
characteristics and average catch rates as a neasure of abundance. This
approach is attributable to MConnell, et. al. (1992). These authors
construct an individual catch rate that is a random vari abl e depending on the
density of fish at the site as estimated from historic average catch rates and
i ndi vi dual characteristics such as experience, nmde of fishing (party boat
private boat, etc.), experience, and hours fished

Twenty-seven of the studies reviewed for this report incorporated sonme
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measure of catch rate or abundance. In all but three of these studies, the
catch rate variable was positive and significant, at least in nost of the
model specifications. The exceptions are Canmeron (1988b), Kahn (1991), and
Mlan (1993).

The nobst commonly used nethod for incorporating a quality neasure was
some form of travel cost nodel. Several variations of the basic travel cost
techni que were enployed, including pooled and nulti-site nodels, varying
parameter nodels, and the hedonic travel cost model. The remainder of the
studies utilized either some formof contingent valuation question or sone
form of random utility nodel

Most of the studies conputed wel fare changes for some postul ated change
inthe catch rate variable, for exanple, a 50%increase, or an increase of one
fish per trip. Canmeron and James (1987) and Cameron (1988) also estimted the
value of increases in the weight of fish caught. Selected results from those
studies focussing on the number of fish are tabulated in Table 5. Sone of
these studies also calculated welfare | osses associated with reductions in
catch rate. The welfare measure usually cal cul ated was either the
conpensating variation for the choice occasion (trip) as conputed fromthe
conditional indirect utility function of the randomutility nodel or was the

area between the two travel cost demand curves in the travel cost nodel
Dividing the latter neasure by the nunber of trips taken at the existing
quality level yields a value per trip for the increase in quality. This is a
useful summary neasure for nmaking conparisons across studies.

The highest value reported in Table 5 is $122 for a 50 percent increase
in the catch of king nackerel off the east coast of Florida (Leeworthy, 1990).

The majority of reported values are under $20 per trip. And the nested random



Table5. Valuesper Trip for Increasesin Catch Rates (in 1991 dollars)

Author
Leeworthy (1990)
Huppert (1989)

Morey, Rowe
and Watson (1991)

Cameron (1992)
L oomis (1988)
Leeworthy (1990)

Huppert (1989)

Loomis (1988)

Norton, et. al.
(1983)

Rowe, et.al. (1985)

Cameron and
James (1987)

Rowe, et.al. (1985)
Milon (1988c)
Kaoru and

Smith (1990)
Huppert (1989)
Rowe, et.al. (1985)
Kaoru and

Smith (1990)

Agnello and

Han (1992)

Cameron (1988a)

Species

King Mackerel

Salmon and
Striped Bass

Atlantic Salmon

Red Drum

Salmon

King Mackerel

Salmon and
Striped Bass

Salmon

Striped Bass

Salmon

Chinook Salmon

Salmon

King Mackerel

All

Salmon and
Striped Bass

Salmon

All

All

Salmon

Method?®
TC

TC

RUM

Joint

TC

TC

TC

TC

TC

RUM

RefCYM

RUM

RUM

RUM

RUM

RUM

TC-VP

RefCVM

Reqion/Site

Florida - East coast

San Francisco Bay

Penobscot River

Texas

Oregon Coast

Florida -West Coast

San Francisco Bay

Oregon Rivers

New England

Washington®

British Columbia

Oregon®
Gulf Coast

Pamlico and
Albermarle Sounds

San Francisco Bay

California®

Pamlico and
Albermarle Sounds

Long Island

Victoria, B.C.

Increases in Catchb

100% 50%

$122

$90¢
(1.36)

$60 (mean)
$66 (median)
1

$45

$33¢

$19.58

$8.35

$5.95
()

20-25%

$13.43

$11.07h

$7.091

One fish per trip

$28 to 859

$9.80 to 23.38

$20.84
(:54)

$18.46
(:5)

$16.68

$8.20

$3.13
(1)



Table 5. (continued) Values per Trip for Increases in Catch Rates (in 1991 dollars)

Increases in CatchP

Author Species Method® Region/Site 100%  _50%  20-25% Que fish per trip
Norton, et.al.
(1982) Striped Bass TC South Atlantic $2.21
Bockstael, et.al. .
(1989b) Big Gamel NRUM Florida S1.87
Bottom FishJ NRUM Florida $1.52
Agnello
and Han (1992) All TC-VP  Long Idand $1.31
Q)
Smith, et.al. (1991)  All HTC Pamlico and
Albermarle Sounds $0.70 to 1.28"
(1.64 per hour)
Bockstael, et.al. .
(1989b) Small Game NRUM Florida $0.40
Bockstael, et.al.
(1989b) Non-target! NRUM Florida $0.38
Kaoru (1991) All NRUM Pamlico and Albermarle
sounds $0.25
Notes

ANRUM = Nested random utility model

TC-VP = Varying parameters travel cost model

CVM = Contingent valuation method

NRUM = Nested random utility model

TC = Travel cost model

HTC = Hedonic travel cost model

bWhere available, the baseline catch rate is reported in parenthesis.

CThis is an exact welfare measure based on the indirect utility function recovered from the travel cost demand model.
dRange of values for 8 ports on the Oregon and Washington coast.

€Estimated ordinary consumer surplus based on maximum likelihood estimate of travel cost demand function.

fRange of values for 3 rivers in Oregon.

8The study reports values by county. The value reported here is the median of all coastal counties in the state.
hHigh&st of range of alternative specifications

il owest of range of alternative specifications

jSample limited to anglers targeting this species group.

kThe range for both bank and boat fishers and two different values for time. The percentage increase in catch was 61%.

ISample consists of anglers who do not state a target species.
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utility nodels for Florida (Bockstael, et. al., 1989b) and the North Carolina
Sounds (Kaoru, 1991) yield values of under $1.00 per trip.

There are five studies that report values of increased catch in dollars
per year rather than per trip. By far the highest annual value for increased
catch is for king mackerel reported by Mlon (1991). Using a pooled travel
cost nodel, Mlon estimted annual values for three alternative measures of
catch. total catch, kept catch, and released catch. Annual values for a 25%
increase ranged froma |ow of $61 per year for an increase in the kept catch
rate to a high of $99 per year for an increase in the released catch rate.

The other studies reported |ower annual values for increased catch.
Morey, Shaw, and Rowe (1991) cal cul ated the value of an increase of one sal non
caught per trip to Gatsop County in Oregon at $1.58 per person per year for
residents of Clatsop County and $0.20 per person per year for residents of
Deschutes County in Oregon. The nost |ikely explanation for these |ow annual
values is that the sanple was drawn fromall |icensed anglers rather than
t hose targeting sal non.

Two contingent valuation studies of the value of increased catch al so
showed |ow val ues per year per person. Mlon et al., (1993) used an open-
ended contingent valuation question to obtain values for a variety of changes
in managenent practices for six species in Florida where the managenent
practice was expected to |lead to an increase in average catch per trip.

Annual values in the range of $1 to $2 were found for inprovenents that ranged
from50%to 200% The species covered were king mackerel, seatrout, and
redfish. Again, one possible explanation for the |ow nean values is the
inclusion in the sanple of anglers who do not fish for the species in

question.
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McConnel I, et. al., (1992) used data from a referendum CVM to val ue one
more fish for several iarget species groups. They find that the value of one
nmore big game fish is $9.50 per person per year in Florida and $1.54 per
person per year in Virginia. The difference could be due to differences in
the predoninant big gane species in the two states. One nore small game fish
per trip in CGeorgia is valued at $1.96 per person per year and at only $0. 34
per person per year in Virginia. Al though these values seemto be small, the
coefficients on the catch rate variables in the estinmated equations are highly
significant.

Agnel l o (1989) estimted travel cost demand functions for three species
and used themto calculate two kinds of per fish value, the value of the first
fish caught and the value the average fish caught (consumer surplus divided by
total of number of fish caught). For sunmer flounder, the value of the first
(average) fish was $21.28 ($11.09). For weak fish, the value of the first
(average) fish was $17.9 ($12.15). Finally, for bluefish, the value of the
first (average) fish was $6.85 ($1.63).

Adding Water Quality Variables. |In her analysis of referendum CVM
responses, Canmeron (1988b) found that although total catch of each respondent
was positive in predicting the probability of a yes response, it was not
statistically significant. She then added six water quality variables. Three
entered with positive and significant coefficients. They were non-filterable
resi dues, phosphorus, and chlorophyll-A  These variables are difficult to
interpret as water quality neasures. Specifically, phosphorus and
chlorophyl|-A as indicators of nutrient levels, mght be negatively related
to value in areas experiencing excess nutrients. Two measures of netals in

sediments (chrome and |ead) were negative but not significant.
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Kaoru and Smith (1990) and Kaoru (1991) experimented with alternative
proxies for neasures of water quality in their study of the North Carolina
Sounds. One set of variables was meant to capture excess nutrients. These
vari abl es were estinmates of nitrogen and phosphorus | oadi ngs by adjacent
county . \Wen these variables were entered along with the catch rate variable,
nitrogen was negative and highly significant; but phosphorus was positive and
highly significant. These variables nmay be proxies for some other aspect of
water quality or site characteristics. As an alternative, these two studies
al so conputed biochenical oxygen demand (BOD) and total suspended solids (TSS)
fromdata on flows and | oadi ngs through munici pal waste water treatment
plants. Wien BOD and TSS were used as water quality measures, they sonetines
had the wong sign, but usually were not significant.

Summary. The studies reviewed here provide strong evidence that fishing
success is an inportant characteristic and influences the behavior of
individuals. This finding is robust across different data sets, node
specifications, and estimation methods. Changes in fishing success are
significant predictors of changes in use. Changes in individuals' behavior in
response to changes in success can be used in appropriate nmodels to calculate
wel fare neasures. These welfare measures are often |arge percentages of the
access values for the sane fishery. For exanple, Mrey, Rowe, and Watson
(1991) found that the value of a 100 percent increase in the catch rate for
atlantic salnmon was alnost as large as the access value to that fishery at the
current catch rate. The results of Cameron (1992) for red drum show a simlar
rel ati onship between present access value and the value of a 50 percent
increase in species abundance. Thus if water quality inprovements lead to

increases in catch rates, the benefits to users of these fisheries could be
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substantial .
Beach includin W1 na.

Consi dering the nunber of people who visit beaches and other activities
it is surprising how few studies have focused on the demand for beach use and
in particular, the role of qualitative attributes of beaches in explaining the
demand for beach visits and the value of access to beaches. I'n this section
summari ze results of six analyses of beach use and the val ues of neasures of
beach quality,?!®

Vaughan, et al. , (1985) attenpted to use a participation nodel to
det erm ne how participation in sw ming at marine beaches was influenced by
the availability of unpolluted beaches. But in their statistical analysis,
they could not detect a significant and robust effect of quality or
avai lability on beach use. Their tentative explanation was that the beach
quality data were not good enough for this purpose

Feenberg and M11Is (1980) and Bockstael, Hanemann, and Kling (1987) have
both conducted studies based on data from a household survey of beach users in
Bost on. Both studies utilized a RUMto cal cul ate benefits per trip and per
person for a season for reductions in water pollutants such as oil, total
bacteria, color, and chenical oxygen demand. The results show quite snal
benefits per trip ranging froma few cents to a little over $1 depending upon
the attribute and the nagnitude of the change. The results are quite
conparable in the two studies. FEven small benefits per trip add up over a
season when an individual may make a number of trips. The closest conparison

between reported results of the two studies is for a 10 percent reduction in

10McConnell’s (1977) analysis of the willingness to pay to avoid
congestion is not directly relevant to this study.
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oil, total bacteria, and color (Feenberg and MIIs) versus the sane percentage
reduction in oil, fecal coliform bacteria, and chem cal oxygen denand
(Bockstael, Hanemann, and Kiing). Feenberg and MIls found a value of $3.23
per person per year for their change, while Bockstael, Hanemann, and Kling
found a value of $10.48 for their change. This conparison denonstrates that
di fferent anal yses and methods of computing welfare changes fromthe sanme
underlying data set can lead to different results

McConnel | s (1986) study of the damages to beach users in New Bedford
yi el ded damages per household in the range of $3-4 per year. As in the case
of the two Boston studies, these are beaches in urban areas that are used
primarily by local residents for trips of 1 day or less in duration. And the
annual val ues per person are the same order of magnitude. However the quality
differences being valued were quite different in the two studies. The quality
paraneters valued in the Boston studies were changes in presunably perceptible
attributes of water quality, whereas in the New Bedford case, respondents’
know edge of the pollution came only from news media reports of the finding of
PCBs in bottom sedinents. Also the Boston values 