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Abstract

The vaue of sportfishing in the Snake River Basin in Centrd 1daho was measured using atwo-
stage/disequilibrium travel modd. The two-stage/disequilibrium mode does not require monetization of
recregtionists travel time as required of traditiona equilibrium labor market travel cost models. The
mode was estimated using Poisson regression, appropriate for count data when over-disperson is
absent, and adjusted for endogenous Stratification (salf selection bias) . Contrary to expectations that
anglersliving close to the sites with low vaues would be over represented in the sample, the
endogenous dratification adjustment caused estimated consumers surplus to decline from $42 per
person per trip before adjustment for endogenous dtratification to $35 after adjustment. The average
number of sportfishing trips per year was 6.72, resulting in an average annud willingness-to-pay of

$236 per year per angler.



The Value of Sport Fishing in the Snake River Basin of Central 1daho

The Snake River Basin is one the premier sport fisheriesin the US. The region includes the
main tributaries of Snake River —the Clearwater, Sdmon, and Lochsa. Within this region a variety of
species are sought by sport fishermen.  They include warm water species such as bass, severa trout
gpecies, and anadromous steelhead trout and sdmon. Vauing thisfishery isan important consideration
in breaching the three Snake river dams as well as other management programs to enhance the sport
fisheries of Central Idaho.

The travel cost method has been preferred to estimate a demand function for recregtion Stes
because it relies on observed actud behavior of recreationigsin traveling to a recreation ste (Ward and
Bed). A two-stage/disequilibrium mode is used in this study in place of the traditiond travel cost
modd. Themodd discards the assumption of competitive labor markets. It is assumed that anglers
ether preallocate their time among work, leisure and consumption prior to deciding among consumer
goods (Shaw and Feather 1999); or work hours are fixed by employers (Bockstadl et a. 1987); or
they are not in the labor force. Any of these conditions imply that wage rates do not measure the value
of time. Recregtionigts are assumed to maximize utility subject to separate congtraints for time and
income which results in separate pecuniary and physica time prices for atrip. Thus, the model does

not require monetization of the recregtionists' travel time.

Methods
Two stage/disequilibrium demand has been gpplied when ether the consumer (Larson 1993 a
b, Shaw and Feather 1999) or the employer (Bockstadl et d. 1987) setswork time versus leisure time

in stage one of the alocation process.  Thework leisure tradeoff has been termed along run decison



(Larson 1993b) while the second stage recresation choices are “ conditioned on longer-run labor
choices’ (Bockstad! et d. 1987).

The two stage/disequilibrium demand modes consumers who desire or are forced to avoid
consdering the labor leisure tradeoff when dlocating their time and income among goods in stage two.
Persons who actudly could subgtitute time for money income at the margin are asmadl part of the
population. The labor market equilibrium mode gppliesto avery smdl part of the population. It would
be inconsstent to include work time as a consumer choice varigble in stage two if consumers decide to
preallocate time for work and leisure or are forced to do so by their employers. Thus, predlocation of

labor time versus leisure time that determines the nature of their recregtion demand curve specification.

Modd Derivation

Assume that consumers combine time and goods in fixed proportions, for example, Q, isaste
vigt requiring t; units of time per trip. In the first stage, consumers maximize utility (U) subject to time

and income congraints?!

U=u(Q..L)+¢1(T—I:g.-Hv-tQ—L)+¢2(wfl:(r+wvHU+E-PQ) (1)

First order conditions with respect to L, H, , @, and a bundle of goods Q, having a composite
price B, are:

AUIBQ, = 0 = dudQ, - 1, - ©.P,
UL = 0 = &L - &,
DUBH, =0 = -, + Gow,
P, = 0 = T-H-H,-L.



Thefirg condraint istime: T = H + H, +tQ + L; where L is pure leisure time and work hours (H) are
separated into fixed work hours (H;) and variable work hours (H,) with corresponding wages w; and
w,. The second congtraint is the budget: wH; + w,H, + E = PQ; where E is unearned income and PQ
istota purchases and saving. Assume flexible work hours (i.e. H,>0), so that an interior (equilibrium)
solution holds in stage one. For the | consumer, the combination of the first three optimization

conditions yields the optima amount of pure leisure versus a bundle of goods:.

/oL w,
ujd0, Pyrtymy)
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The optimal value for work hours, H, is determined in (6Z/0®; = 0) using the optimal vaue of L.

The second stage consumer choice variables are redtricted by the consumer or the employer to

goods, Q; ... Qn:

U=u@ LY +8,T-H,-H -tQ-L"+0,wH +wH +E-PQ @

When work time and pure leisure is predllocated (determined in the first stage) at thelevel H* and L* ,

the second stage reduces to*:

°First order conditions are:
0Z/oQ, = 0 = oUBQ, - Oy, - O,P,
or oUOQ, = 9,t,+9,P, for goods Q,..0,.

and margind rate of subgtitution for any two goods are:

VY, _ (Bit1+8,P)
VR,  (B;t,+0,P)




Z = UQ L™+6,(T"- tQ)+0,(E"- PQ) 4

where T* includes dl the fixed time components T* =T - H;- H,* - L* and E* includes al the fixed
income components E* = wH; + w,H,* + E. And both unearned and earned income are fixed in stage
two. Thus, wage rateis no longer arelevant measure of the opportunity cost of time because work
time and leisure time are fixed and there can be no subgtitution of time between consumption and work
in stage two. Thus, price of time consuming goods derived in stage one (P + t,w,;) isinoperablein
dage two. Physicd time prices and money prices are separate entities in sage two. Time and goods
can be subgtitutes but not goods and work or leisure time. A solution for the margind rate of
subdtitution in terms of the pricesis not possiblein sage two. The conditiona demand function will
contain T*, E*, P and t with no derived (full price) relationship between w, t and P. Thewagerateis
totally excluded from stage two demand because work and leisure hours were predlocated in stage

one. The conditiond travel cost demand function is the basis for empirica estimation:
Q, = fP.t, T .E™) (8)

where Q; isfishing recregtion trips to the Snake River Basin, P isavector of prices for the trip and for
closdy related goods, t isa vector of time required for consuming the fishing recreetion trips and closdy
related goods, T* isthe totd time available for combining with time-consuming goods, and E* istota

household income.

Definitionsfor Travel Cost Demand Variables
The definitions for the variables in the disequilibrium travel cost models are shownin Table 1.
The dependent variable (Q,), annua reported trips from home to the fishing Ste. The two

stage/disequilibrium model, based on the work of Bockstee! et d. (1987) and Shaw and Feather



(1999), avoids the unresolved task of monetizing the value of time used in consuming goods.
Traditiond travel cost models generdly use a“full” price as was derived in sage one above. However,
most practitioners adjust the wage rate downward to account for travel time that would not have used
for work or lower wages earned when moonlighting. Disagreements exist on the "correct” income
proportion and wide variations in opportunity time cost have resulted. McConnell and Strand (1981,
1983) devised an empirica method to estimate time vaue given an interior solution in the labor market.
When the technique was tested by Smith et d. (1983), estimated time vaue ranged from -9 to 80 times
thewagerate. Thus"... the cogt of travel time remains an empiricd mystery” (Randall, 1994).

Results from previous sudies and this study on the Snake River Basin in Centra 1daho suggest
using amodd specifically designed to help overcome disagreements and criticisms of the opportunity
time value component of travel cost. We use amode (equation 8) that eiminates the
difficult-to-measure margind vaue of income from the time cost value. Ingtead of attempting to
edimate a"money vaue of time" for each individud in the sample we smply enter the actud time
required for travel to the fishing site as first suggested by Brown and Nawas (1973), and Gum and
Martin (1975) and applied by Ward (1989), Bockstae! et d. (1987) and McKean et a. (1995, 1996).
Ward and Bedl (2000) conclude, “In our view the most theoretically complete trestment of the travel
time value problem is the work of Bockstad, et d. (1987).” Their mode includes the possibility for a
smal part of the samplethat isin an interior labor market Situation to utilize the traditiond wage rate
time vauation. However, the two stage budgeting assumption (Shaw and Feather 1999) impliesthat dl
recregtionists are at a corner labor market solution and McConnell (1999) provides yet another
rationae for a disequilibrium labor market.

Ward (1983,1984) proposed that the "correct” measure of price in the travel cost modd isthe

minimum expenditure required to travel from home to Site and return because any excess of that amount



is purchase of other goods and not arelevant part of the price of atrip. This own-price definition
suggests other (excess) spending during thetrip is associated with closely related goods whaose prices
are likely to be important in the demand specification. For example, time-on-Site can be an important
good and is often ignored in Travel Cost Modd (TCM) specification. Yet time-on-gte must be a
closely rdlated good because the weak complementarity principle upon which measurement of benefits
from the TCM isfounded implies time-on-gteis essentid. Weak complementarity was the term used
to connect enjoyment of agteto thetravel cost to reach it (Maer, 1974). It isassumed travel cost
must be paid in order to enjoy time spent at the Site. Without traveling to the dite, the Ste has no
recregtion vaue to the consumer and without the ability to spend time at the site the consumer has no
reason to pay for thetravel. Thusthe cost of travel from home to Site can be used as the price
associated with a particular Site.

The sign of the coefficient rdating trips demanded to particular time "expenditures’ associated
with thetrip isan empirica question. For example, time-on-dite or time used for other activities on the
trip have prices which include both the opportunity time cost of the individua and a charge againg the
fixed discretionary time budget. Spending more time-on-ste could increase the vaue of the trip leading
to increased trips, but time-on-site could aso be subgtituted for trips. Spending during atrip for goods,
both on and off the Site, consist of closaly related goods which are expected to be complements for
tripsto the ste. Findly, spending for extratrave, either for its own sake, or to vist other Sites, can bea
subdtitute or a complement to the Site consumption. Many recregtiond trips combine sghtseeing and
the use of various capita and service items with both travel and the Site visit, and include side trips
(Walsh et a. 1990). Recrestion trips are sldom single-purpose and travel is sometimes pleasurable
and sometimes not. The effect of these "other activities' on the trip-travel cost relaionship can be

gatidtically adjusted for through the inclusion of the relevant prices paid during travel or onsite and for



sdetrips—

Furthermore, both trips and ongite recreation are required to exist smultaneoudy to generate
satisfaction or the weak complementarity conditions would be violated. A relation between trips and
dte experiencesisindicated such that margina satisfaction of atrip depends on the corresponding site
experiences. Therefore, the demand relationship should contain site qudity variables, time-on-site, and
goods used on-gte, and other Site conditions. Exclusion of these variables would violate the
Specification required for the weak complementarity condition which alows use of the TCM to measure

benefits.

Data

An expanded TCM survey was designed to include money and time costs of on-site time,
on-site purchases, and the money and time cost of other activities on thetrip. These
vacation-enhancing closely related goods prices are included in the expanded survey.

The mail surveys were distributed using names and addresses collected on-dte from anglers by
university studentsin Central 1daho or reported by fishing guidesin the Snake River Basin. The
principa areas 1daho where respondents were contacted were near the towns of Salmon, Riggins, and
Orofino. These towns were the focus of sportfishing on the upper Sdmon River, main fork of the
Sdmon River and the Little SAmon River, and the Clearwater and Lochsarivers, respectively.

Anglers were contacted at fishing sites from April through November 1998. Mot persons
contacted on-site agreed to recelving a mail questionnaire and provided their name and mailing address.
Persons on guided trips were not directly accessble and thus the guides mailed or handed out surveys
to their clients. The survey yieded 270 usable responses. The questionnaire used for the demand

survey is Smilar to the sportfishing questionnaire used on the lower Snake River reservoirs and on the



unimpounded Snake River above Lewiston (Normandeau Associates et al. 1998). Because of the
varied waysin which survey forms were distributed for this study it was not possble to caculate
response rates.

The average angler in the full sample took 6.72 trips. The full sample of 366 anglerslisted
rainbow trout (70%), other fish (48%), steethead (38%), smalmouth bass (16%), white sturgeon (5%)

and bull trout (4%) among the species caught?®.

RESULTS

The estimated regression coefficients and e adticities from the truncated Poisson regresson
without adjustment for endogenous sratification are reported in Table 2. The estimated regresson
coefficients from the Poisson regression adjusted for endogenous sratification (self sdlection bias) are
reported in Table 3. The endogenous dratification adjustment subtracts one from the dependent
variable (trips) and replaces the truncated Poisson regression with non-truncated Poisson regression
(Englin and Shonkwiler 1995; Shaw 1988).

Thet-ratios for dl important variables to estimate the vaue of sportfishing are Satidticaly
sgnificant from zero a the 5 percent level of Sgnificance or better. The testsfor overdispersion
(Cameron and Trivedi, 1990; Greene, 1992) for the Poisson regression were negative. Truncated
negative binomid regresson was adso tested. The estimated coefficients for truncated Poisson and
negetive binomid regresson are identical in al cases except on income.

The money price variable in the two stage/disequilibrium modd is P, which isthe

out-of-pocket travel cost to the sportfishing site. Reported one-way travel distance for each party was

3The percentages sum to more than 100% because some anglers caught several species.
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multiplied times two and times $0.076 to obtain money cost of travel per person per trip. Cost per mile
was based on average cost collected from the much larger lower Snake River reservoirs angler survey
(Normandeau Associates et al. 1998). Angler-perceived cost was used rather than costs constructed
from Department of Trangportation or American Automobile Association data. Anglers perceived
price isthe rlevant variable when they decide how many sportfishing tripsto take. The physicd time
price for each individua is measured by t, which isround trip driving timein hours. Average round trip
driving time was about 15 hours with an average round trip distance of 369 miles (average speed was
less than 25 miles per hour).

The demand modd specifiesinclusion of t,, round trip driving time from home to an dternate
gportfishing Ste, asthe physica time price of an dternate sportfishing Ste. This variable was not
ggnificant. Another dternate Ste price varidble is P, which is the out-of-pocket travel coststo the
most preferred dternate sportfishing site from the anglers home.  This subgtitute price variable dso was
not significant. A price variable, P,,4, measuring money travel cost for the second leg of the trip for
anglers vigiting a second fishing ste was tested. This varigble would indicate if the number of tripsto
the fishing Site was influenced by the cost of going from the firgt river fishing Ste to the second site for
those with multi-destination trips. This variable was not significant. The variable to measure time
available for consuming fishing recreation and other closdly related goodsis T*. The discretionary time
condraint varigble is required for personsin a disequilibrium labor market who cannot subgtitute time
for income at the margin. Redtrictions on free time are likely to reduce the number of sportfishing trips
taken. The discretionary time variable has been positive and highly significant in previous disequilibrium
labor market recreation demand studies and was highly significant in this study (Bockstad et d. 1987;
McKean et d. 1995, 1996, Normandeau Associates et a. 1998). The average number of days that

anglersin the survey were "free from other obligations’ was 91days per year. The income condraint
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vaiable (E*) is defined as average annud family income. The relation of quantity demanded to income
can indicate differences in tastes among income groups.  Although restrictions on income should reduce
overal purchases, it may also cause a shift to low-cost types of consumer goods such asfishing. Thus,
the 9gn on the income coefficient conceptudly can be ether positive or negative. The estimated
coefficient on income was negative for this data set. Four other closely related goods prices were
tested in the modd!: t., time spent at the primary fishing Ste a the river; P.,, money purchases a the
primary fishing Ste at the river; P, money spent during the trip at dternate sportfishing stesin Centra
|daho during the fishing trip ($26 per trip); and other recregtion time spent at the primary fishing ste
(5.7 hours), t,,. Only the latter two variables were Sgnificant in this data set. The presence of dternate
Ste spending during the trip tended to increase the number of trips taken. Anglersthat spent more time
ongite recregting, rather than fishing, tended to take fewer trips.

The expected sportfishing success rate variable, E(Catch) isthe individud’ s previous average
catch per day in the Snake River Basin. Anglers average catch was reported at nearly eight fish per
day and varied from 0.2 to 70. Trips from home to Site per year were hypothesized to relate positively
to expected sportfishing success based on the individuas past experience fishing in the Snake River
Basin. However, the expected catch variable was not significant for this data set. The strength of an
angler’s preferences for portfishing to other activities should postively influence the number of
gportfishing trips taken per year. The variable, TASTE, is defined as the number of hours fished per 24
hour day. The average hours fished per day was 6.68 hours. A second indicator of taste related
particularly to the study region is the number of years thet the angler has visited the Snake River basnin
Centra Idaho. The variable EXP measures this second aspect of taste. Anglers had an average of 9.8
years experience fishing in the Snake River Basin. The estimated coefficients on both taste variables

were sgnificant and had the expected postive Sgns. Age has often been found to influence the demand
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for various types of sportfishing activity. The average age of anglersin the survey was 49.5 years. Age
of the angler was not significant. About 38% of the anglersin the survey used a boat at least part of the
time. However, adummy variable (BOAT) that identified anglers that used a boat for fishing ether all
or pat of thetime was not Sgnificant. Anglerswith aboat did not vist the fishing Ste any more often
than shore anglers.

Consumers surplus was estimated as shown in Hdlerstein and Mendelsohn (1993) for
consumer utility maximization subject to an income condraint, and where trips are a nonnegative
integer. They show that the conventiona formulato find consumer surplus for a semilog modd dso
holds for the case of the integer constrained quantity demanded variable. The Poisson regression, with
alinear rdation on the explanatory own monetary price variable is equivdent to a semilog functiond
form. Adamowicz et a. (1989), show that the annua consumers surplus estimate for demand with
continuous variablesis E(Q.)/(-3), where (3 is the estimated dope on price and E(Q.) is average annud
vidts. Consumers surplus per trip from home to siteis 1/(-R3).

Application of Poisson regression incorporating the endogenous dratification adjustment results
in an estimated coefficient of -0.0284 on out-of-pocket travel cost. Consumers surplus per angler per
trip isthe reciproca or about $35. Average angler trips per year to fishing Sites in the Snake River
basin in the full ssamplewas 6.72. Tota surplus per angler per year is average annud trips times surplus
per trip or $236 per year. Without the endogenous dtratification adjustment the consumers surplus
estimate would have been $42 per angler per trip based on the estimated cost coefficient of -0.0239.
Thus, consumer surplus estimates would have been dmost 19 percent higher without the adjustment for
endogenous dratification. Thisis contrary to the normal expectation that the consumer surplus estimate
would be higher after adjustment for endogenous dratification. A larger portion of responses from loca

anglers were incomplete and thus removed from the sample.
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Summary Remarks

A mail survey was conducted on anglersin the Snake River Basin in Centrd Idaho for the
purposes of measuring willingness-to-pay for fishing trips. The survey was conducted by asingle
mailing using alist of names and addresses collected from anglers on ste in the Snake River Basin and
surveys digtributed by fishing guides. The collection of names and addresses on Site was hindered by a
lack of centra stes where anglers could be contacted by university students to obtain the names and
addresses of those willing to participate in the survey. One result was that a share of the returned
surveys were incomplete. About 30 percent of the 366 returned sportfishing demand surveys were
missing critica information and could not be used for the demand andys's dthough they were ussful to
estimate averages.

The sportfishing demand andysis used a modd that assumed anglers did not (or could not) give
up earnings in exchange for more free time for sportfishing (Shaw and Feather 1999, Bockstee! et d.
1987, McConndl 1999). Thismodel requires extensve data on angler time and money congraints,
time and money spent traveling to the river fishing sites, and time and money spent during the
gportfishing trip for a variety of possible activities. Thetravel cost demand model related annud
gportfishing trips by groups of anglersto the dollar costs of the trip, to the physica time codts of the trip,
to the monetary and time costs for subgtitute or complementary trip activities, and other socioeconomic
variables. Thedollar cogt of the trip was based on reported travel distances from home to Stetimesa
cost per person of 7.6 cents per mile.

Consumer surplus was estimated at $42 per person per trip before adjustment for endogenous
dratification and $35 after adjustment. The average number of sportfishing trips per year was 6.72 (for

any river in Centrd 1daho and based on the full sample) resulting in an average annud
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willingness-to-pay of $236 per year per angler.

Refer ences

Adamowicz, W.L., JJ. Fletcher, and T. Graham-Tomas. 1989. “Functiona Form and the Statistical
Properties of Welfare Measures.” American Journa of Agricultura Economics 71:414-420.

Bockgtad, N.E., and K.E. McConnell. 1981. “Theory and Estimation of the Household Production
Function for Wildlife Recreation.” Journd of Environmental Economics and Management
8:199-214.

Bockstad, N.E., |.E. Strand, and W.M. Hanemann. 1987. “Time and the Recreationa Demand
Modd.” American Journd of Agricultura Economics 69:293-302.

Brown, W.G., and F. Nawas. 1973. “Impact of Aggregation on the Estimation of Outdoor Recreation
Demand Functions.” American Journd of Agricultura Economics 55:246-49.

Englin, J,, and J.S. Shonkwiler. 1995. “Edtimating Socid Welfare Using Count Data Modéds. An
Application to Long-Run Recrestion Demand Under Conditions of Endogenous Stratification
and Truncation.” The Review of Economics and Statigtics 77(1):104-112.

Greene, W.H. 1992. LIMDEP, Verson 6. Econometric Software, Inc. Bellport, New Y ork.

Gum, R.,, and W.E. Martin. 1975. “Problemsand Solutionsin Estimating the Demand for the Vaue of
Rura Outdoor Recreation.” American Journd of Agricultural Economics 57:558-66.

Hdlergein, D.M., and R. Mendesohn. 1993. “A Theoretica Foundation for Count Data Moddls.”
American Journd of Agriculturd Economics 75:604-611.

Larson, D.M. 1993. “Joint Recreetion Choices and Implied Vadues of Time.” Land Economics
69(3):270-86.

Larson, D.M. 1993. “Separability and the Shadow Vaue of Leisure Time. American Journd of
Agricultural Economics 75(3):572-77.

Mder, K.G. 1974. “Environmental Economics: A Theoretical Inquiry.” Johns Hopkins_ University.
Bdtimore,

McConndll, K.E., and |.E. Strand. 1981. “Measuring the Cost of Time in Recregationa Demand



14

Anaysis. An Application to Outdoor Recrestion.” American Journa of Agricultura Economics
63:153-56.

McConnell, K.E., and |.E. Strand. 1983. “Measuring the Cost of Time in Recreation Demand
Andyss Reply.” American Journa of Agricultura Economics 65:172-74.

McConndl, K.E. 1999. “Houschold Labor Market Choices and the Demand for Recregation.” Land
Economics 75(3):466-77.

McKean, JR., D.M. Johnson, and R.G. Wash. 1995. “Vauing Timein Travel Cost Demand
Andyss An Empiricd Investigation.” Land Economics 71:96-105.

McKean, JR., R.G. Wdsh, and D.M. Johnson. 1996. “Closely Related Goods Pricesin the Travel
Cost Model.” American Journa of Agriculturd Economics 78:640-646.

Normandeau Associates, University of Idaho, and Agricultura Enterprises, Inc. 1998. Sport Fishery
Use and Vaue on Lower Snake River Reservoirs. Phase | Report. US Army Corps of
Engineers WdlaWalaDidrict, Wala Wala, Washington.

Randall, A. 1994. “A Difficulty With the Travel Cost Method.” Land Economics 70(1):88-96.

Shaw, D. 1988. “On-Site Samples Regression Problems of Non-Negative Integers, Truncation and
Endogenous Stratification.” Journa of Econometrics 37:211-223.

Shaw, W. D., and P. Feather. 1999. “Posshilities for Including the Opportunity cost of Timein
Recreation Demand Systems.” Land Economics 75(4):592-602.

Smith, V.K., W.H. Desvouges and M.P. McGivney. 1983. “The Opportunity Cost of Travel Timein
Recreation Demand Models.” Land Economics 59(3):259-78.

Wadsh, R.G., JR. McKean, and D.M. Johnson. 1990. “Nonmarket VVaues from Two Decades of
Research on Recreation Demand.” In Advancesin Applied MicroeconomicsVol. V. V. .K.
Smith and A.N. Link, Eds. JAI Press, Inc.Greenwich, Connecticut. pp. 167-194.

Wadsh, R.G,, L.D. Sanders, and JR. McKean. 1990. “The Consumptive Vaue of Travel Timeon
Recredtion Trips” Journd of Travel Research 29:17-24.

Ward, FA. 1983. “Measuring the Cost of Time in Recreation Demand Andyss: Comment.”
American Journd of Agricultural Economics 65:167-68.

Ward, F.A. 1984. “Specification Consderations for the Price Variable in Travel Cost Demand



15

Modds” Land Economics 60:301-5.

Ward, FA. 1989. “Efficiently Managing Spatidly Competing Water Uses. New Evidence from a
Regiond Recreation Demand Modd.” Journd of Regiond Science 29(2):229-246.

Ward, F.A. and D. Beal. 2000. Vauing Nature With Travel Cost Models. A Manua. New Horizons
in Environmental Economics. Edward Elgar Publishing, Inc. Northampton, MA. 255pp.




16

Table 1. Definition of Variables*

variable units mean definition
Q. trips 6.72  annudl trips (full sample) to Snake River Basin fishing site (dependent variable)
P, $ 28.1  angler's out-of-pocket round trip travel cost to the Snake River fishing site.
L(t) hours 15.01 round trip travel timeto the fishing site.
tor hours 5.75  time spent on other recreation while at the fishing site
L(PY $ 26.22 angler's purchases at an alternate fishing site in the Snake River Basin.
E* $ 71993  annua family earned and unearned income.
L(T*) days 91.38 angler'sdiscretionary time available per year.
L(TASTE) days 6.67  angler's hoursfished per year.
L(EXP) years 9.82 angler'stotal sportfishing experience in the Snake River Basin.

Table 2. Snake River Basin sportfishing demand estimated with truncated Poisson regression, before adjustment for endogenous
stratification.®

variable Coefficient t-Ratio elasticity
Constant 0.8583 4.28 na
P, -0.023852 -7.71 -0.67
L(t) -0.2958 -6.97 -0.296
tor -0.0211 -3.89 -0.121
L(P.) 0.0621 3.45 0.062
E* -2.8E-06 -2.92 -0.201
L(T*) 0.0932 297 0.093
L(TASTE) 0.5476 6.78 0.548
L(EXP) 0.1506 4.99 0.151

Table 3. Snake River Basin sportfishing demand estimated with Poisson regression (not truncated), after adjustment for
endogenous stratification.®
variable  coefficient t-ratio elasticity

Constant 0.4951 2.26 na
P, -0.028415 -8.46 -0.798
L(t) -0.3439 -7.56 -0.344
tor -0.0254 -4.3 -0.146
L(P.) 0.0724 3.72 0.072
E* -3.3E-06 -3.2 -0.238
L(T*) 0.1092 3.22 0.109
L(TASTE)  0.6472 7.37 0.647
L(EXP) 0.1793 5.45 0.179

4L isthelog tranformation.

> The dependent variable (Q.) istrips per year to the river, with mean of 4.24 for the sample
270 not the full sample of 366. Estimated R equals 0.29 (estimated by a regression of the predicted
vaues of trips from the truncated Poisson modd on the actua vaues).

The dependent variable modified for endogenous sratification (Q.*) istrips per year minus
one, with mean of 3.24 for the sample 270 not the full sample of 366. Estimated R2 equals 0.29
(estimated by aregression of the predicted vaues of trips from the Poisson model on the actua vaues).



