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ABSTRACT 

While issues in estimating nonmarket values continue to cause concern, 
resource economists now have more reason to be optimistic than ever before. 
More progress toward improved measurement has been made in the past five years 
than in the previous quarter century since development of the contingent 
valuation and travel cost methods. The new challenge is to learn how to adjust 
past studies to est1mate nonmarket values for future policy analysis. The 
process involves developing an understanding of the important variables that 
explain the observed differences in estimates. This paper illustrates how the 
results thus far could be adjusted to develop some tentative estimates of the 
recreation use value of Forest Service resources. 

We updated and eval uated a previous l1terature review that adjusted 
reported benef1ts for omission of the opportun1ty cost of travel t1me, sample 
truncation to instate residents, and use of the ind1vidual observation 
approach. The travel time adjustment is supported by the regression results 
and the other adjustments arEl less than indicated by the coefficients. 
Overall, they did not significantly change average benefit estimates because of 
offsetting effects. Recently, fewer studies have required adjustments for 
these reasons. 

Newer methods of contro l"li ng for the effects of these and rel ated 
variations in estimation give reason to believe that it may be possible to 
resolve many of the problems of information transfer for policy app11cation in 
the future. These include adjusting for variation in the treatment of monetary 
and time cost of travel, substitution, site quality, and the functional form 
used in TCM applications. CVM problems include adjusting for variations in the 
method of payment, functional form used to analyze dichotomous choice 
questions, and information on resource quality, uncertainty, and substitution 
possibilities. In both the TCM and CVM approaches, the tie between consumer 
theory and statist1cal estimation is being improved via use of discrete choice 
and qualitative response models, with maximum likelihood statist1cal 
techniques. 

In the future, more research projects should provide for the translation 
of findings to answer po11cy questions. Most of the studies reviewed here were 
designed to answer a specific question at a particular recreation site. As a 
result, certain types of research on some recreation activities have claimed 
substantial amounts of public support although they offer little prospect of 
affecting a basic change in recreation opportunities for the future. In those 
instances, there may be new lines of emphasis which promise larger returns. 
The new problem becomes to design dual purpose studies, with a d1rect use in 
po11cy application at the study sites and an indirect use to answer policy 
questions at other times and places. 

Key Words: Information transfer, nonmarket valuation, outdoor recreation, 
public policy, travel cost method, contingent valuation method 
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REVIEW OF 0U1D00R RECREATION ECONONIC DEMAN> 
STUDIES WITH NOIt4AA<ET BENEFIT ESTIMATES. 1968-1988 

R1chard G. Walsh, Donn M. Johnson,? and John R. McKean* 

IIfTR(I)UCTION 

Outdoor recreation is an important economic activity in rural areas 

throughout the nation. There is increasing ev1dence that land and water-based 

recreation resources provide substantial nonmarket benefits that contribute to 

the well-befng of resident and nonresident part1cipants. These benefits are 

equivalent to the dollar amount that participants would be willing to pay over 

and above their current expenditures to ensure the continued availabllity of 

opportunities to use recreation resources. 

In the last two decades, interest in nonmarket valuation of natural 

resource use for outdoor recreation has grown more widespread and intense. 

This is true in the federal government where, for example, the Forest Service, 

Environmental Protection Agency, and Fish and Wild11fe Serv1ce now have 

extens1ve responsibilit1es 1n an area wh1ch was once the preserve of the 

National Park Serv1ce and the Corps of Engineers. Also, nonmarket valuation 

work has been stimulated by 1ncreased interest from state government, 

particularly water development, environmental quality, forestry, wildlife, and 

recreation resource management divisions. Perhaps the most important reason 

for this expanded interest has been growing pressure from both inside and 

outside government for improvement in the criteria on which public expenditure 

*The authors are, respect1vely, professor, graduate research assistant, 
and professor, Department of Agricultural and Resource Economics, Colorado 
State University, Fort Con1ns. The study was funded, in part, by Purchase 
Order No. 43-82FT-7-1253, Rocky Mountain Forest and Range Experiment Station, 
Forest Service, U.S. Dept. of Agriculture, Fort Collins, and by the Colorado 
Agricultural Experiment Station, Western Regional Project W-133, Benefits and 
Costs in Resource Planning. We are grateful for the assistance of Kun H. John 
and helpful comments by Ovar Bergland, Gary Elsner, John Keith, John Loomis, 
George Peterson, V. Kerry Smith, and anonymous reviewers. Errors and omissions 
are, of course, the sole responsibility of the authors. 



decisions are made. This general reforming trend has stimulated interest in 

nonmarket valuation since many governmental projects and programs affect 

recreation opportunities. 

In the past, most studies focused on questions of management at a specific 

location. Although there is a growing body of findings from such studies, the 

increased demand for research results has far outpaced supply which has been 

severely constrained by reduced budgets of domestic funding agencies 

(President's Commission on Americans Outdoors, 1987). Concurrently, reduced 

budgets increase the urgency of estimates for immediate application to the 

difficult decisions with respect to effectiveness of alternative programs. The 

policy application must be done quickly and with resources that are usually not 

sufficient to permit generation of new value estimates (for example, Walsh and 

Loomis, 1986). There will rarely be time or budget to permit a new empirical 

study. 

As a result, there is reason to believe that past nonmarket value studies 

will play an increasingly important role in future resource policy decisions. 

This means that evaluat10n of the adequacy of available research becomes an 

important quest10n. In a keynote address celebrating the 35th anniversary of 

Resources for the Future last October, V. Kerry Sm1th (1988) emphaSized the 

problem of 1nformation transfer. He concluded that: as experience is 

accumulated in valuing nonmarket resources, analysts must learn how to learn 

from that research and 1ntegrate the find1ngs into improved use of what is on 

the "research shelf". Such learning would result 1n a bettor match between 

off-tho-shelf est1mates when they are applied to new valuation problems as well 

as better understanding of the research needed to make what is on the shelf 

more useful. 
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This report addresses some of the important issues in the past apPlication 

of nonmarket value analyses from the perspective of future policy analysis. It 

is a retrospective glance at 20 years of empirical research applications using 

the contingent valuation (CYM), travel cost (TCM) and related methods. What is 

at 1ssue is def1ning standards that allow these values to be compared. This 

report updates and evaluates the effect1veness of a recent atterrpt to review 

the reported values and adjust them for some 1mportant variations in method. 

There are sufficient existing studies so that they can be pooled and 

statistical methods appl1ed to 1mprove our understanding of the variables 

explain1ng some of the observed variat10n in the benef1t estimates. This 

should enable terms of the debate over best practice to be more clearly 

def1ned. 

The promulgation of standards for estimation of nonmarket values has a 

relatively short history. Interest was stimulated by the authorization of 

Senate Document 97 in 1962, wh1ch established benefit cost methods to be used 

1n planning water and related resource development by federal agencies. 

Supplement No. 1 to Senate Document 97 was signed by Pres1dent Kennedy and 

published 1n 1964, authorizing use of the unit day value method. He also set 

up the Water Resources Counc11 as an 1nteragency committee to admin1ster the 

guidelines. Subsequently, the Counc1l revised the guidelines in 1973 under 

President Nixon to authorize use of the TOM. They were revised aga1n in 1979, 

when use of the CYM was approved by President Carter. Authorization of the 

three methods was reaffirmed in a 1983 edition of the gu1delines signed by 

President Reagan and authorized by the Department of Interior in 1986. The 

b1partisan polit1cal support for the guidelines in the past indicates thei r 

broad acceptability within and outside of government. It seems likely that 
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future revisions in the guidelines will occur as improved methods are 

developed. 

Initially, the unit day value approach relied on expert judgment to 

develop an approximation of the average willingness to pay for recreation 

activities. An estimate adjusted for characteristics of the study site was 

selected from a range of values approved by the federal guidelines. Based on 

estimates from a survey of entrance fees at private recreation areas in 1962, 

the unit day values recommended by the guidelines have been adjusted for 

changes in the consumer price index since then. Of particular interest here, 

the Forest Service has based unit day values on periodic reviews (1975, 1980, 

and 1985) of empirical studies using the CVM, rCM and related methods. 

The TCM approach to the estimation of the nonmarket value of recreation is 

based on observed behavior of a cross-section of users in response to direct 

out-of-pocket and time cost of travel. The basic premise of the approach is 

that the number of trips to a recreation site w1ll decrease with increases in 

travel cost, other things remaining equal. Most applications either specify 

the dependent variable in a demand function as trips per capita originating in 

distance zones or annual trips per individual observation (Dwyer, et a1. 1977; 

Rosenthal, at a1. 1984; McConnall, 1985; Ward and Loomis, 1986). The federal 

guidel ines do not preclude the use of new techniques as, for example, the 

hedonic travel cost method, household production approach, or discrete choice 

or qualitative response models with maximum likelihood statistical techniques. 

The CVM approach relies on the stated intentions of a cross-section of the 

affected population to pay for recreation use of resources contingent on 

changes in thei r ava 11 ab l1ity dep icted, for examp 1 e, in color photos or maps 

(Stoll, et a1. 1983; Cummings et a1., 1986). The values reported are intended 

to represent the maximum willingness to pay rather than forego the recreation 
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opportunity. Most applications ask an open-ended value question where 

respondents report their maximum willingness to pay, or as an iterative 

question where respondents answer yes or no to a series of stated dollar 

amounts until their maximum willingness to pay is obtained. A recent variation 

is the public referendum approach with each respondent answering a single 

dichotomous choice question. The values are varied among subgroups of 

respondents and a 10git demand function estimates the probabl1ity of paying 

each value stated. 

PRalLEM STATEMENT 

The problem is to apply the growing body of findings from past studies to 

future resource policy decisions. The present stock of studies is viewed as 

having a dual purpose, with a direct use in policy application at the study 

site and in an indirect use to answer policy questions at other times and 

places. If the existing studies produce the same set of findings, then an 

agency could with confidence predict the benefit of recreation activities at 

new or expanded sites. However, if the studies produce widely varying results 

for unexplained reasons, an agency could not easily predict the value of 

recreation based on the available literature. Adjustments would have to be 

made to facilitate the transfer of findings from the locat10ns where studies 

were performed to areas where they were not. Even where stud1es were 

conducted, improved data transfer procedures could increase the precision of 

future net benefit estimates. 

For this purpose, there is a need for research to develop an 

understanding of the variables that explain the observed difference in 

estimates. This study follows standard procedures developed by meta-analysis, 

the growing science of reviewing research (Cooper, 1984; Light and Pl1lemer, 

1984). The approach introduces precision into the analysis with respect to 

specific purpose of the literature review; the selection of the studies for 
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rev1ew; the siml1ar1ty of the un1ts of analysis and subject matter across 

studies; the distr1but10n of study values; and the relationship of study values 

to research design, characteristics of participants, quality of the sites and 

management programs. 

The source of data is the literature on demand for outdoor recreation with 

nonmarket benefit estimates from 1968-88. The study represents an update and 

eval uation of a previous review by Sorg and Loomis (1984). Thei r 93 benefit 

estimates in studies completed from 1968-82 are supplemented with 20 they 

missed plus 164 in studies completed from 1983-88. For comparison purposes, 

the reported values are adjusted for inflation to the third quarter of 1987 

using the· GNP implicit price deflator. The inflation index used for each of 

the years is shown below. 

1965 3.488 1977 1.752 
1966 3.368 1978 1.633 
1967 3.284 1979 1.500 
1968 3.127 1980 1.376 
1969 2.962 1981 1.254 
1970 2.807 1982 1.179 
1971 1.655 1983 1.135 
1972 2.535 1984 1.093 
1973 2.382 1985 1.057 
1974 2.183 1986 1.030 
1975 1.988 1987 1.000 
1976 1.868 

The objective is to provide a range of benefits for major recreation 

activities in Forest Regions for the 1990 resource planning program (RPA) of 

the Forest Service, USDA. Congress requires that the agency prepare 

alternative long-run (50 year) forest plans every five years. As part of this 

exercise, the agency periodically reviews demand studies applying the 

contingent valuation (CVM), travel cost (TCM) and related methods to provide an 

empirical basis for revision of unit day values. For example, the Dwyer et ale 

(1977> literature review contr-ibuted, in part, to estimation of recreation 

val ues for the 1980 RPA. The exerc1se has been controversial because the 
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agency, lacking a scientific basis for adjustment, has relied on the concept of 

reasonable and proper levels for the purpose intended. 

Detailed descriptions and evaluations of the design aspects of studies 

completed from 1968-82 were prepared by Sorg and Loomis (1984) on behalf of the 

Forest Serv1ce 1985 resource plann1ng program. As might be expected, "many of 

the early studies were of dubious quality from the standpoint of being able to 

make valid benefit inferences from them. Only midway in the review period did 

the federal government (Water Resources Council, 1973; 1979; 1983) issue 

gUide11nes on stat1st1cal sampling, vehicle travel cost, travel time cost, 

substitutes, and other aspects of experimental design to be used by new 

studies. The gUidelines clearly were minimal when judged by the standards of 

some of the best studies. Even so, several of the studies did not meet them in 

important respects, and therefore were of almost no value in establishing 

comparable measures of the net benefits of recreation activities. The 

consensus judgment of a panel of evaluators was that substantial adjustment 

should be made in the reported values before presentation of the summary 

statistics. The panel of economists working in nonmarket benefit est1mation 

1ncluded: Professor William Brown, Oregon State University; David K1ng, 

University of Arizona; Elizabeth Wllman, University of Calgary, formerly 

Resources for the Future; Richard Walsh, Colorado State University; and Dennis 

Schweitzer, Gary Elsner, and Don Rosenthal, Forest Service, USDA. 

As a result, Sorg and Loomis (1984) increased the reported TCM values by 

30 percent for the omission of travel time; both TCM and CVM values were 

increased by 15 percent for omission of out-of-state users; and TCM values were 

decreased 15 percent for application of the individual observation approach. 

They argued that omission of travel time from the TCM demand function leads to 

a downward bias in estimated benefits. The cost of time spent traveling 
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represents the difference between sightseeing benefits enroute and the 

opportunity cost of the time in an alternative activity. Similarly, omission 

of out-of-state users tends to understate the number of visits to most 

resource-based sites at relatively higher travel costs. If they travel further 

than instate users, the upper limit of travel cost in the demand curve w1ll be 

understated and benefits will be b1ased downward. The individual observation 

approach uses trips per participant as the dependent variable. Whlle this is 

statistically more eff1cient than the zonal approach, it omits the effect of 

travel cost on the probability of participating. The resulting demand curve 

is often less elastic (steeper) which results in overstating recreation 

benefits of act1vit1es when the probability of participation decreases 

significantly at higher travel costs. 

Table 1 illustrates the resulting summary statistics for the recreation 

use categories of the Forest Service. The 287 estimates of net economic value 

per day reported by 120 outdoor recreation demand studies from 1968 to 1988 are 

adjusted for method as in Sorg Clnd Loomis (1984) and are in third quarter 1987 

dollars. Mean value of the estimates is $34 per day, with a 95 percent 

confidence interval of $31 to $37 and a range of $4 to $220. The median is 

$27. These values are shown for each activity along with output of the agency. 

Average benefit of activities range from $12 to $72 per day with the highest 

values reported for hunting, fishing, nonmotorized boating, hiking and winter 

sports. This approach assumes that the SOCioeconomic characteristics of users 

and the quality of study sites are sufficiently simllar that a common pattern 

of consumption applies to each. Ideally, the distribution of values would be 

approximately normal with a few outliers at both the high and low ends. Given 

a sufficient number of studies, the solid core of values in the middle would be 

the most reasonable estimate. 
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Nlbll!l ':I.. Net Econom1c Values Per Day Reported by TCM and CVM De",and Stud1es from 1968 to 1988 App11ed to Nat10nal 
Forest Recreation Use Categories, United States (Third Quarter, 1987 Dollars) 

Act1vlty Visitor. 
'OJ' 

1.000a 

Total 226.533 
noo.O%) 

Camping, Picnicking and Swimming 66,811 
(29.5) 

Camping 53.666 
(23.7l 

Picnicking 7.838 
(3.5) 

Swimming 5.405 
(2.3) 

Mechanical Travel and Viewing 68.423 
(30.2) 

SightseeIng and Off road Driving 62.451 
(27.6) 

Boatfng, Motorized 4.301 
U.S) 

H1king, Horseback RidIng and Water Travel 19.900 
(8.8) 

Hiking 12.740 
(5.6) 

Boating. nonmotorfzed 3.419 
n.S) 

Winter Sports 14.730 
(6.5) 

Resorts. Cabins, and Organfzed Campsb 15,117 
(6.7) 

Hunting 15.276 
(6.1) 

Big Game Hunting 10.129 
(4.7) 

S"'a11 Game Hunting 4.015 
(1.8) 

-Migratory Waterfowl Hunting 532 
(0.2) 

Fishfng 15.208 
(6.11 

Cold Water Fishing 10,687 

Anadromous FfshlngC 

Warm Water fishing 

Salt Water fishing 

Non~Consumptfve Ffsh and Wildlffe 

other Recreatfon Activities 

Wilderness 

(4.71 

4.072 
U.8) 

22. 
(O.ll 
1,532 

(0.7) 

9.537 
(4.2) 

12.014d 

(4.5) 

Standard 95% 
Number of error of Conf1dence 
est1"'ates Mean Median the mean Interval Range 

287 $33.95 $27.02 1.67 30.68-37.22 3.91~219.6S 
(100.0%) 

36 20.14 17.80 1.80 16.61-23.67 7.05-46.69 
(12.5) 
18 19.50 18.92 2.03 15.52-23.48 8.26-34.89 
(6.3) 
7 17.33 12.82 5.08 7.37~27.29 7.05-46.69 

{2.4l 
11 22.97 18.60 3.79 15.54-30.40 7.05-42.94 
(3.8) 

11 25.42 21.44 5.14 15.35~35.49 8.27-68.65 
(3.8) 

6 20.29 19.72 3.73 12.98~27.60 10.33-31.84 
(2.11 
5 31.56 25.67 10.36 11.2S~51.87 8.27~68.6S 

n.7) 

17 41.74 24.72 10.53 21.10-62.38 10.26-183.36 
(5.9) 
6 29.08 23.62 5.82 17.67-40.49 15.71-55.81 

(2.11 
11 48.68 25.36 15.85 17.61~79.75 10.26-183.36 
(3.8) 
12 28.50 24.39 4.48 19.72~37.28 11.27-66.69 
(4.2) 
2 12.48 3.91-19.93 

(O.7) 
83 41.69 34.88 2.72 36.36-47.02 16.58~142.40 

(28.9) 
56 45.47 37.87 3.47 38.67-52.27 19.81~142.40 

(19.5) 
10 30.82 27.48 3.51 23.94~37.70 18.72-52.04 
(3.51 
17 35.64 25.27 5.87 24.13-47.15 16.58-102.88 
(5.9) 
88 39.25 29.59 3.80 31.80-46.70 8.13-219.65 

(30.7) 
39 30.62 28.49 3.24 24.27~36.97 10.07~118.12 

03.59) , 
(3.ll 

23 
(8.0) 

17 
(5.9) 

14 
(4.91 , 
(3.ll 

IS 
(5.2) 

54.01 

23.55 

72.49 

22.20 

18.82 

24.58 

46.24 11.01 32.43-75.59 16.85-127.26 

22.50 2.46 18.73~28.37 8.13-59.42 

53.35 14.05 44.95-100.03 18.69~219.65 

20.49 2.30 17.69~26.71 5.27-38.06 

16.06 3.65 11.67-25.97 6.81~43.39 

19.26 6.10 12.62-36.54 8.72~106.26 

a Thousands of 12~hour recreation visItor days reported by the Forest Service. USOA, for the year ending September 30. 
1986. Statistical Abstract of the United States. 1988. p. 212. 

b Resorts ,.ere 1.83 percent valued at $19.93 per daYI seasonal and year around cabfns were 3.06 percent valued at $3.91 
per day; and organfzed camps were 1.79 percent valued the same as camp1ng. 

c Anadromous fIshing estimates Included in cold water fishing. Estimated as roughly 5.0 percent. 

d Included above. 
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By comparison, Smith and Kaoru (1988) review 77 TeM studies from 1967-86 

with 734 benefit estimates averaging $73.40 per day or trip with a range of 

$0.30 to $1,023 <1987 dollars). The fact that the data sets are aggregated in 

a slightly different way causes some difficulty tn comparing the results, 

since there are a different number of days in each trip. Using both trips and 

days as the unit of measure has the added problem that onsite sampling 

procedures tend to draw a disproportionate number of persons with longer length 

of stay (Shaw. 1988), 

A number of problems should be cons1dered before analysts could reasonably 

apply this information to po11cy dec1sions. First, for most recreation 

act1vitfes, an insufficient number of studies have been completed to obtain 

reasonable estimates of value by this method. Even where there are a large 

number of studies, the frequency distribution 15 often skewed with the majority 

of estimates clustered near the bottom of the range in values and a relatively 

few extremely high estimates. This substantially 1ncreases the sample mean and 

thus it is questionable whether the mean truly reflects the sample as a whole. 

The median would be a more approprhte measure to use if the purpose of the 

analysis is to determine a representative estimate. 

Second, the approach does not reveal what is causing the extreme range in 

values, whether variation in characteristics of users, qual ity of sites, or 

research methods. A potenthlly useful approach to the data transfer problem 

would be to pool the data from existing studies and apply mult1ple regression 

analysis. If the basic model specification is complete, that is, if it 

1ncludes all the relevant explanatory variables in the correct functional form, 

then it could explain the variation in benefits embodied in differences among 

the explanatory variables. The net benefit estimated for a site lacking data 
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would then be predicted by inserting appropriate values of explanatory 

variables into the model fitted to data from the other study sites. 

The empirical model used to explain the variation in benefit estimates 

should be based primarily on applied microeconomic theory (McKean and Walsh, 

1986). In an ordinary demand function for a recreation site, the dependent 

variable to be explained is the quantity demanded. The list of independent 

variables that influence demand includes a proxy for direct cost or price and 

such factors as travel distance or the value of time, the price and 

availability of substitutes, consumer income, other socioeconomic variables 

such as age, quality or attractiveness of the site, population of the consuming 

group, individual taste or preference, expectations and experience with respect 

to crowding or congestion. other variables related to research method may 

include: recreation activity; sample size and coverage; CVM, TCM or other 

method; statistical model; econometric estimators; type of CVM question; and 

site administrat10n. For review of problems in measurement of the variables, 

see Walsh (1977; 1986). McConnell (1985) discusses alternative TCM models. 

The possible affect of the specification of each of these variables should 

be carefully evaluated. For example, measurement of quantity demanded in 

different units may effect the benefit estimate, whether trips, hours, visitor 

days per person or per capita. Specification of own price as distance with 

variable travel costs per mile from the U.S. Department of Transportation or 

reported by respondents may also affect benefit estimates (Duffield, 1988). 

The effect of travel time cost on benefit estimates has been shown to vary with 

the percent of wage rate used (McCollum, 1988). Shaw (1988) considers the 

effect of sample truncation and related problems of on-site surveys. Smith and 

Kaoru (1988) make an important contribution to understanding the effects of 

alternative methods of estimating travel time cost, presence of a substitute 
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pr1ce term, use of a reg10nal model, type of s1te stud1ed, funct10nal form 

(l1near, 10g-l1near, or sem1-log), and est1mators (ord1nary least squares, 

generalized least squares, or max1mum likel1hood-logit-tobit) used in TeM 

studies. They conclude that these methodological var1ations sign1ficantly 

affect benef1t estimates. The question remains whether method would have the 

same effect in a regression model holding constant the effects of other 

potentially important variables 1ncluding recreation activity, time on s1te, 

quality of the site, location of the site, variable cost per mile, travel time 

cost per hour, 1ncome and other socioeconomic variables, or sample s1ze and 

coverage. 

In the future, it seems likely that an ever larger number of studies w1ll 

be accumulated on the demand for outdoor recreation. In this event, each 

subsequent work 1n the growing science of rev1ew1ng research can examine many 

poss1ble var1ables that m1ght be important, and provide a basis for eliminat1ng 

some of them as serious candidates for new research. Us1ng pr10r reviews to 

reduce the number of experimental var1ables should improve the statist1cal 

analys1s and allocation of resources to new studies. Thus, each succeeding 

literature review should bulld upon previous ones. 

In the early stages of this evolving process, the critical problem w1ll be 

to correctly specify the variables that are expected to influence the benef1t 

estimates. For if 1mportant determinants are omitted, the statist1cal equation 

will not pred1ct effects accurately, as lllustrated by Allen at al. (1981). 

Thus, the early review efforts should be treated with caution since by leav1ng 

important variables out of the regress10n analysis, they may attribute more or 

less of the variation to those that are 1ncluded than would be the case w1th a 

more complete spec1ficat1on, as illustrated by Smith and Kaoru (1988). 
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RESEARCH PROCEDURE 

A systemat1c search of the uval1able literature was conducted in an effort 

to review as many emp1rical stud1es as possible from 1968 to 1988. The 

selection process was designed to fairly represent all the research on the 

topic in the United States. Included were studies in journals, chapters in 

books, unpublished research reports, masters and doctoral theses, research 

reports from private organizat1ons and government agencies, and conference 

papers. In a number of cases, the authors were contacted by phone to clarify a 

methodological question or to obtain the results of unpubl fshed stud1es. The 

overall effect of the selection process was to provide suffic1ent studies to 

identify interesting trends and get a broad flavor of the findings from both 

published and unpublished studies. 

The values reported here represent consumer surplus calculated by the 

authors of each study from the demand functions they reported. The net 

economic values are equivalent to the dollar amount participants would be 

willing to pay over and above their current expenditures to ensure continued 

availability of the opportunity to use recreat10n resources. The review is 

limited to studies measuring the onsite recreation use benefits provided by a 

natural resource of given quality. Many of the studies also estimate the 

change in benefits with changes in the quality of the resource and interested 

readers are referred to the detailed descriptions of the original studies for 

estimates (Walsh et al., 1988). Also, the values reported here do not include 

the public benefits from preservation of resource quality such as option values 

of future use and existence values to the general population of users and 

nonusers. The omission of these off-site benefits is a significant limitation 

since they may be equal to (>r greater than onsite recreation benefits, 
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particularly for sites with unique natural resources (Walsh, 1986; Peterson and 

Sorg, 1987). 

The standard unit of measurElment is an activity day, defined as one person 

onsite for any part of a calendar day. When values are reported on any other 

basis than per activity day, they are adjusted to this common unit. For TCM 

demand functions, the appropriate unit of analysis often is number of trips, 

but most authors also report the results in terms of value per activity day. 

If not, values per trip are divided by the reported number of days per trip. 

Simllarly, annual values are div1ded by the reported days of partic1pation. 

Household group values are divided by the number of persons and days of 

participation per person. Where the value of recreation activities are 

reported for hypothetical quality changes, the base value for current site 

quality is used. There is a problem of defining recreation activity days at 

some sites, notably reservoirs with camp1ng, swimming, boating and fishing on 

the same trip. In this case, the concept of recreation use is based on the 

standard procedure of the U.S. Census in which an activity is defined as 

primary use when it represents over SO percent of total individual activity 

while at the site. 

Table 2 defines the explanatory variables included in the equations. Most 

are conventional measures and require little added explanation. Most of the 

variables are qualitative, ind'lcating that a particular treatment is either 

present or absent. Of primary interest are the three adjustments by Sorg and 

Loomis (1984) for omission of travel time, the use of individual observations, 

and instate sample coverage discussed earlier in this paper. Other important 

determinants of demand are included to hold constant their effects and to 
--

estimate the partial effect of each of these variables and other possible 

candidates for adjustment in benefit estimates. The other variables are: 
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Table 2. Description of Variables tn the Analysis 

Name Oeflnltion of Variable 

Dependent Consumer surplus estimated by each study, stllndardlzed to average 
Variable values per activity day. adjusted to third quarter 1987 dollars. 

Site Quality 

Forest Service 
Administered 

Mixed Pub llc & 
Private Sites 

Special fzed 
Activity 

Inflationary 
Adjustment 

Sample Coverage 

Method 

Substitution 

Travel Time 

Individual 
Observation 

Household Production 
& Hedonic Price 

Open-ended 
Question 

Dichotomous 
Choice Question 

Socioeconomic 
Characteristics 

Recreation 
Activity 

Qualitative Variable B 1 If site was rated by each study as 
uniquely high quality, 0 If medium or low. 

Qualitative Variable. 1 If the study sites were Forest Service 
administered. 0 If otherwise. 

Qualitative Variable ~ 1 If household survey of participants In an 
actfvlty at public and private sites. 0 If otherwise. (the omitted 
categories were other wholly public and wholly private) 

Continuous variable ~ percent. Proportion of total recreation use 
of U.S. Forest Service resources In the activity category. Proxy 
of taste and preference for specialized vs. generalized 
activities. 

Qualitative Variable ~ 1 If data were collected for each study 
prior to 1980. 0 If 1980~1988. 

Qualitative Variable = 1 If only instate residents were Included 
In the sample of users, 0 If outMof-state residents were also 
Included. 

Qualitative VarIable = 1 If CVM. 0 If TCN or other method. 

Qualitative Variable· 1 If a substitute price term was Included 
In the TCM demand specification, 0 If otherwise. 

QualItative Variable a 1 If travel time cost was omitted In the 
TCM demand specification. 0 If time was Included. 

Qualitative Variable· 1 If TOM sample units were Individual 
observations. 0 If otherwise. 

Qualitative Variable· 1 If household production or hedonic price 
TOM procedure, 0 If otherwise. (the omitted category was the zonal 
group approach) 

Qualitative Variable. 1 If nonfteratlve open-ended question was 
asked In a CVM. 0 If otherwise. 

Qualitative Variable ~ 1 if dichotomous choice CVM question was 
used. 0 If otherwise. (the omitted category was the Iterative 
question) 

Proxy for SOCioeconomic characteristics of participants In the 
service area of the study site. The nine Forest Regions are 
qualitative variables. Alaska Is the omitted region. 

The 19 national recreation use categorfes are potential 
qualitative variables for actfvlties. Omftted categories Include 
actlvltfes with l1mlted representatfon In the studies, I.e. 
resorts. cabins. and organized camps. 
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recreation activity; whether specialized or general; site administration: 

quality; location: inflationary adjustment: method: open-ended, iterative, or 

dichotomous choice question; zonal, household production or hedonic price 

approach. Some potentially important variables are omitted: direct travel 

cost per mile, travel time cost per hour, income and other specific 

socioeconomic variables, sample size, functional form, and type of estimator 

used. 

A quality variable is included to control for specific characteristics of 

sites which vary among recreation activities and expectations of individual 

participants. Suff1cient information is available in the studies to apply a 

rough index of s1te quality in three categorfes--un1quely low, ordinary and 

uniquely h1gh--based on a rev1ew of the physical and biological information 

provided. A site administration variable is 1ncluded to test the hypothes1s 

that Forest Serv1ce adm1n1stered s1te benefits are not significantly different 

from other public and private sites. A mixed pub11c-private s1te variable 

tests the hypothesis that household surveys are more effective than site 

specific stud1es, whether public or private. A specialized activity variable 

tests the hypothesiS that benef"lts are lower for general activities than for 

specialized activ1ties. This may be interpreted as a proxy for taste and 

preference. The federal guidelines (Water Resources Council, 1983) 

d1fferentiate between general recreation activities engaged in by a large 

number of persons and specialized recreation limited to fewer participants with 

unique preference patterns. The guidelines associate specialized recreation 

with higher unit-day values and general recreation lower. 

An 1nflationary adjustment variable is intended to begin examining the 

question whether recreation values increase at the same rate as changes in the 

purchas1ng power of the dollar. For comparison purposes, the reported values 
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must be adjusted for inflation. However, this is equivalent to assuming 

constant real prices, which would not be consistent with increased crowding 

and relative scarc1ty of natural resources available for resource-based 

recreation activities (President's Commission on Americans Outdoors, 1987). 

Moreover, the procedure assumes an equal proportional change in the reported 

values for any given year which tends to dampen (enlarge) the absolute dollar 

adjustment for studies reporting low (high) values. This is evident for 

surveys from 1968-79 when the inflation rate was 6.9 percent, compared to 4.8 

percent from 1980-87. Finally, wl1l1ngness to pay is, in part, a funct10n of 

ability to pay which suggests that secular adjustments for per capita real 

income would be useful. 

A method variable is included to test the hypothesis that intended 

w1ll1ngness to pay estimates of the CVM are lower than behav10r based TCM. 

This WOuld be consistent with the observation that TCM values the entire trip 

including the primary act1v1ty and secondary activities while the CVM usually 

values the primary activity alone. For example, TCM always values the entire 

time onsite per calendar day of a weekend or vacation trip while CVM usually 

values only that part of the day that pertains to the primary activity, e.g., 

the 4 hours devoted to fish1ng each day. 

A variable indicating location of the study sites in Forest Reg101lS 15 

included as a proxy for socioeconomic characteristics of the user populat10n. 

Since the regressfon model controls for site quality and substitutes, the other 

important effect of location is the distribution of income and other 

socioeconomic characteristics of the population in the relevant market for the 

study site. While extensive data on household demographics and equipment 

ownership are available for outdoor recreat10n activities from national and 

state samples, sim11ar information is available only for a small fraction of 
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the studies reviewed here. Thus, this important feature of variation in 

benefits would have to be ignored without an effective proxy variable. 

STATlSTlCN. RESULTS 

W1th the increased output of empirical stud1es in recent years, there are 

enough data to beg i n understand ing the vari ab 1 es wh ich exp 1 a 1n the observed 

differences in benef1t estimates. Table 3 includes three functions showing the 

statistical relationship of recreation benefits to some important explanatory 

variables. These are for the total sample of 287 benef1t estimates, 156 TCM 

and related estimates, and 129 CVM. The number of observations is sufficient 

for stat1stically signif1cant analys1s. The R2, adjusted for degrees of 

freedom, indicates that 36 to 44 percent of the total variation in the reported 

values is explained by the variables included in the funct1ons. The overall 

equations are significant at the 0.01 level. The t-statistics shown in 

parentheses beneath the coefficients 1ndicate that about two-thirds of the 

variables (27 of 42) are significant at the 0.10 level or above. Omission of a 

variable indicates that it is not related to benefits. 

The panel nature of the data render the usual statistical tests of the 

model an approximation rather than precise estimate. Although the residuals 

are close to normally distributed, heteroscedastic1ty is likely to be present 

in any study with parameters drawn from d1fferent data sets. Even though 

review of the correlation matrixes indicates mostly low levels with few near a 

maximum of .70, multico11nearity is likely to result from inclusion of more 

than one benefit est1mate from the same study. The t-statistics somewhat over­

or under-estimate variable significance based on a Sm1th and Kaoru (1988) 

comparison of OLS estimates with the Newey and West (1987) variation of the 

White (1980) consistent covar'1ance estimates of standard errors used in 

calculating t-statistics. The problem here is expected to be less severe since 
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Table 3. 01..5 Regressions of Rocreatfonal Values '* Sovorlll 18portant Expanatory Variables. Unfted 5t11tos. 1987 

Tou] Itl~g] ~it ~tBgg Contingent YDlu~t'gn Method 
Independent Description 
variable of variable Melin Coefffcienta Me" Coefflclenta Mean Coefflclentll 

Site quality 1 .. High 0.129 33.568* 0.154 39.171* 0.101 25.082* 
o .. Other (7.51) (15.06) (4.42) 

Specialized Percent of Forest 4.917 -0.574* 5.235 -0.679* 4.571 -0.147 
activity Service output (-2.23) (-1.83) (-0.519) 

Forest Service 1 .. Forest Service 0.230 4.931 0.218 6.204 0.248 2.594 
administered 0 .. Other (0.98) (0.84) (0.42) 

Mixed public and 1 " Mixed 0.596 9.891* 0.571 6.933* 0.636 13.53911 

private sites 0 .. Other (2.29) (1.12) (2.46) 

Inflationary 1 • 1980-88 0.564 -7.971* 0.436 -10.57911 0.721 -16.582* 
adjustment o • 1965-79 (-2.35) (-2.03) (-3.31) 

Samp 1 e coverage 1 Instate sample 0.115 -6.892 0.186 -11.75911 0.031 -7.464 
0 • other (-1.33) (-1.77) (-0.86) 

Method 1 .. CVM 0.449 -8.09811 

o .. TCM (-2.34) 

Sorg-Loomls 1 = Not adJ usted 0.578 -4.290 
adjustments o " Adjusted (-1.09) 

Travel time cost 1 .. Omitted 0.192 -13.333* 
0 Included (-1.90) 

Substitution 1 Included 0.647 -10.831* 
varfable 0 Omitted (-2.05) 

Individual 1 • Indh. obs. 0.333 17.950* 
observation o .. other (3 .44) 

Household production 1 • HP 0.083 9.499 
& hedonic price 0 .. other (1.03) 

Open-ended 1 .. Open-ended 0.333 -3.659* 
question 0 .. Other (-0.76) 

Dichotomous 1 .. Dichotomous 0.101 3.503 
choice question a .. Other (0.62) 

Southern region 1 .. Southern 0.094 -13.089* 0.122 -12.333 11 0.062 -10.998* 
o .. Other (-2.48) (-1.66) <-1.67) 

Northwest region 1 .. Northwest 0.052 -10.676 0.039 "'12.186* 
o • Other (-1.47) (-1.53) 

Pacific SW Regfon 1 • Pacific SW 0.059 -10.683* 
o • other (-1.66) 

Intermountain 1 • Intermountlll n 0.171 -9.252* 0.155 -13.517* 
region o • other (-2.18) (-2.98) 

Salt water and 1 ,. SMA Fishing 0.091 34.566* 0.096 42.939* 0.085 24.454* 
anadromous fishing o .. other (6.20) (5.10) (4.02) 

Big game hunting 1 .. Big Game 0.199 21.817* 0.186 23.03711 0.209 16.664* 
o .. other (5.33) (3.58) (4.04) 

Waterfowl hunting 1 .. Waterfowl 0.063 11.325* 0.093 7.042* 
o .. Other n.80) (1.28) 

Constant 33.579* 33.769* 28.543* 
(6.89) (4.24) (3.98) 

Sample size 287 lSO 129 

Adjusted ~ 0.36 0.39 0.44 

aT-ratios are shown In parentheses; an * Indicates that the coefficient " significant lit the 90 percent level or greater. 
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we used fewer data points from each study. For example, the data set contains 

287 estimates from 120 studies, often select1ng an average best estimate, or 

m1n1mum and max1mum of the reported values. The Smith and Kaoru (988) TCM 

data set 1ncludes 722 estimates from 77 studies. 

Of primary interest here are the var1ables est1mating the effect of the 

three adjustments in benef1ts by Sorg and Loom1s (1984); namely, for omission 

of travel time cost, use of the individual observation approach, and for 

instate samples at s1tes with c)ut-of-state users. The increase in reported 

values by 30 percent for omiss10n of travel time cost seems to be about right. 

The stat1stically signif1cant cooff1cient indicates that TCM benefits are about 

34 percent less for the 30 stud1es omitting travel time cost, other varhbles 

1n the equation held constant. On the other hand, the decrease in reported 

benefits by 15 percent for use of the ind1vidual observation approach seems 

qu1te conservative. The s1gnific:ant coefficient indicates that benefits are 46 

percent greater for the 52 TCM studies using individual observations. The 

increase of both TCM and CVM values by 15 percent for omission of out-of-state 

users appears to be about right for the total sample where the coeffic1ent 

shows a 20 percent increase although not statist1cally signif1cant. The 15 

percent adjustment seems conservative for rCM studies where the significant 

coefficient indicates the correct adjustment would be an increase of about 30 

percent. Thus, while the arbitrary adjustments appear about right or to err on 

the low side, the overall effect is rather benign. There is no significant 

difference between the mean values of adjusted and unadjusted studies because 

of offsetting effects. 

Another critical issue, of course, in the evaluation of the Sorg and 

Loomis (1984) adjustments is whether they are supported by applied 

microeconornic theory, accepted econometric procedures and federal gu1delines. 
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Obviously, some adjustment for the omission of travel time is required, 

however, the precise level is not known and would vary for each study site. 

The statistical effect of the travel time cost variable could be improved if 

specified as a continuous val-iable in dollars per hour rather than as a 

qualitative variable indicating presence or absence of the adjustment. With 

respect to the adjustment for use of individual observations in TCM studies, 

some economists argue that values from zonal studies should be increased rather 

than those from individual observation stud1es decreased because of the 

dampening effect of aggregation problem in the zonal approach (McConnell and 

Bockstael, 1984). Finally, l1mitation of the sample to instate residents 

originates in the inst1tutional constraints of the researcher. The precise 

level of adjustment for sample truncat10n would vary with the actual origin of 

the user population of each site. 

The regression results indicate other prime candidates for adjustment not 

considered by the ear11er work. Benefit estimates from TCM studies omitting an 

effective cross-pr1ce term for substitution could be decreased by 30 percent 

according to the regression results. If the behavior-based TCM results are 

accepted as the standard for benefit estimation, then the CYM estimates of 

intended willingness to pay could be increased by an average of 20-25 percent. 

Although the coefficient is not significant, the results suggest that perhaps 

benefit estimates from CYM studies using dichotomous choice questions are 

closer to TCM benefit estimates and require about half as much adjustment. 

However, benefit estimates from CVM stud1es asking open-ended willingness to 

pay questions could be increased by 10-15 percent more based on the 

prelim1nary regression results (~onsidered here. These are but a few of the 

poss1ble adjustments that should be cons1dered in applying the Sorg and Loom1s 
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(984) approach of making adjustments before presenting statistical summaries 

of the data in policy applications. 

An important question raised by the Forest Service in applying the data to 

policy decisions is whether the benefit estimates from other public and private 

recreation sites are applicable to Forest Service resources. The insignificant 

coefficient for study sites administered by the agency suggest that there is no 

appreciable difference. Apparently, the benefit estimates from the literature 

review apply to valuation of 1:he agency1s recreation program. In theory, 

benefit estimates for a forest lacking data can be predicted by inserting 

appropriate values of explanatory variables into the regressions. 

Unfortunately, an insufficient number of studies have been completed to obtain 

more than a few estimates of value by this method. The agency requires benefit 

estimates for 19 national recreation use categories in nine Forest Regions, or 

a total of 171 <Table 4). However, only three of the 19 national recreation 

use categories and four of the nine Forest Regions are sign1ficant in the 

models fitted to data from the study s1tes. The other regions may not dfffer 

sign1ficantly from the average and thus cannot have significant coefficients, 

or possibly sample size for these regions is too small. 

The specialized activity variable could prov~ide a rough indication of the 

benefit for some activities with few studies. For example, the benefit of 

sightseeing and offroad driving, the largest single recreation activity with 

27.6 percent of total output, would be $24 per day or $15 less than the mean 

TCM value of $39. This compares favorably to the mean of $20 for six studies 

of this activity 1n Table 4. It seems likely that the agency w1ll need to rely 

on a combination of several approaches until a much larger number of studies of 

most recreat10n activities have been completed. 
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Table 4. Net EC:0II0II1c Value Per bay Reported by OUtdoor Recreation Demand Studies in uSl't'A, Forest Regions, Unit.eeI States 
1968-1988 (ThIrd O1Iart.~ 1987 dollars) 

E,u:elt Bgg jgOI 

2 3 4 5 6 8 9 
Activity, Value, and Number Average Rocky South Inter ... Paciffc Pacific 
of Cases (in parenthesis) Total Northern Mountains West Mountain Southwest Northwest Southern Eastern 

Total $33.95 $33.90 $22.66 $34.96 $37.39 $31.15 $49.32 $25.05 $26.20 
(286) (15) (56) (33) (49) (17) (25) (27) (38) 

CamgioQI el~OI~kl0g ADd S~lmmJDg 20.14 22.40 15.11 26.53 19.49 22.20 10.28 26.41 16.97 
(36) (1) (6) (7) (4) (3) (3 ) (5) I7l 

Camping 19.50 22.40 15.65 23.75 19.49 11.21 27.19 20.61 
(18) III (4) (3) (4) (2) (2) (2) 

Pfcnicking 17.33 14.04 31.25 12.82 8.96 
(7) (2) (2) III (2) 

Swfmming 22.97 25.98 26.89 8.41 25.90 20.30 
(11) (2) (2) III (3 ) (3) 

~bDjca] Itl~l] OOd yilwtoa 25.42 21.44 13.00 29.14 25.67 8.27 68.65 
(11) (1) (3) (4) III (1) III 

Sightseeing and Offroad Driving 20.29 21.44 13.00 30.67 
(6) (1) (3) (2) 

Boating, Motorized 31.56 27.61 25.67 8.27 68.65 
(5) (2) III III III 

Ht~IDg. Hgt.lblc~ BJdJOg lod ~I~IC ICI~.] 41.74 20.21 46.41 80.76 22.84 11.53 33.03 
(17) (5) (4) (4) III III (2) 

HIkIng 29.08 20.84 33.33 22.84 55.81 
(6) (3) III III III 

Boating, Nonmotorfzed 48.68 19.27 50.77 80.76 11.33 10.26 
(11) (2) (3) (4) (1) III 

tUOtiC SgQc:t1l: 28.50 25.19 41.51 35.71 21.75 
(12) (8) (2) III III 

BIIl.Qt::tI. Clibioll lod QcgaoJzld CaWRsB 12.48 19.93 
(2) (2) 

I:Iwl't.IilIl 41.69 38.93 44.95 40.39 38.83 53.20 41.88 32.77 49.40 
(78) (9) (9) (6) (24) (3) (6) (8) (13) 

Big Game Hunting 45.47 41.72 49.88 47.45 41.24 44.39 46.34 49.84 47.82 
(56) (8) (7) (4) (17) (1) (5) (3 ) (9) 

Small Game Hunting 30.82 35.08 34.55 34.63 19.09 
(10) III III (5) (2) 

M~gratory Waterfowl Hunting 35.64 16.58 20.32 17.99 28.80 57.60 19.59 24.87 52.94 
(17) III III III (2) (2) III (3) (4) 

E.1JlI.IruI 39.25 31.01 15.23 37.91 28.02 28.66 67.14 25.29 40.10 
(67) (3) (7) (9) (13) (5) (12) (8) (10) 

Cold Water Ffshing 30.62 42.46 15.77 43.47 22.95 19.28 64.33 26.62 35.13 
(38) (2) (6) (6) (6) III (2) (2) (6) 

Anadromous Ffshfngb 54.01 36.62 61.10 
(9) (3) (5) 

Warm Water Fishfng 23.55 8.13 12.00 26.80 29.18 23.25 13.57 24.84 27.52 
(23) (1) (1) (3) (4) (1) III (6) (2) 

Salt Water fishing 72.49 33.60 89.50 67.60 
(17) (3 ) (4) (2) 

~gO-CgDlillmR:tbl Efib aDd IU]dlHI 22.20 21.23 20.31 27.45 29.76 24.10 19.09 15.27 20.02 
(14) (1) III (3) III (3 ) (1) (3) (1) 

Q:tblt: B~cll:tigo 6Q:tl¥l:tfill: 18.82 20.50 12.94 
(9) ( 7) (2) 

Wfld'co,slI: 24.58 19.41 22.44 26.43 106.26 11.31 17.87 
(15) (8) (1) (1) III (2) (2) 

A Resorts were 1.83 percent valued at $19.93 per day I seasonal and year around cabins were 3.06 percent valued at $3.91 per daYJ 
and organized camps were 1.79 percent valued the same as campfng. 

b Anadromous fishing estimated as roughly 5.0 percent of cold water fishing. 
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3.3 stud1es with 7.8 benefit estimates per year during the IS-year per10d from 

1968-82, to more than 11.7 studies w1th 27.3 estimates per year from 1983-88. 

Although the TCM was the first and rema1ns the most frequently used 

method, CYM has made a substantial contribut10n to nonmarket benef1t estimat10n 

1n the past and cont1nues to do so today. Studies that use the CYM did not 

begin to appear in apprec1ab1e number until nearly 10 years after the initial 

travel cost studies. St1ll, the proportion of nonmarket value stud1es us1ng 

the CYM approach apparently has increased dur1ng the rev1ew period. From 

1968-82, one-th1rd of the total estimates were CYM. From 1983-88, nearly 

50 percent of the estimates were CYM with two actual cash transactions. 

Comparison of the TCM and CYM approaches indicates that while they y1e1d 

similar dollar values, the CYM are usually lower. It 1s noteworthy that the 

dollar gap between the two has narrowed 1n recent years. Table S shows for 

the IS-year per10d, 1968-82, average CYM estimates were $12 less than TCM. 

However, from 1983-88, CYM est1mates were $9 less. These est1mates are based 

on a sample of 230 stud1es. 

There are many possible reasons why the dffferences between TCM and CYM 

benef1t est1mates have narrowed. Perhaps foremost are improvements in the TCM 

method s 1 nee most of the change 1s accounted for by lower TCM estimates. 

During the IS-year per10d from 1968-82, 82 percent of the TCM values were 

adjusted either increased by 30 percent for omission of travel t1me, by 15 

percent for omiss10n of out-of-state users, or decreased by IS percent for use 

of the individual observat10n approach. S1nce 1982, less than half of the 

reported TCM values have required adjustment for these reasons. Init1al TCM 

demand functions were zonal and the method has cont1nued to be the most 

frequently used procedure. From 1968-82, 72 percent of the zonal values were 
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Table 5. COIIParison of TCM and CVM Benef1t Estfmates by Date of Publ featfon. Unfted States. Thfrd Quarter 
1987 Dollars 

Var1llbles 

!CM. Total 

1968-82 
1983-88 

Zonal 

1968-82 
1983-88 

Individual 

1968-82 
1983-88 

Hedonic & HP 

1968-82 
1983-88 

CVM. Iotal 

1968-82 
1983-88 

Open-ended 

1968-82 
1983-88 

Iterative 

1968-82 
1983-88 

Dichotomous 

1968-82 
1983-88 

Mean 

$38.62 

43.07 
34.17 

41.68 
26.25 

42.03 
48.62 

50.04 
28.41 

28.48 

31.48 
24.65 

37.62 
17 .04 

14.86 
23.38 

33.07 
39.87 

Median 

$29.78 

31. 77 
26.90 

29.78 
22.42 

28.77 
35.08 

31. 77 
19.81 

22.12 

22.87 
19.39 

27.23 
15.14 

14.76 
19.39 

31.84 
27.48 

Standard 
error of 
the mean 

2.82 

4.04 
3.66 

5.62 
2.74 

7.11 
9.41 

9.26 
8.59 

2.42 

3.66 
2.80 

4.82 
1. 76 

1. 76 
2.39 

1.22 
11.47 

95% 
Confidence 

Interval 

33.09-44.14 

35.15-50.98 
26.56-41. 77 

30.66-52.69 
20.68-31.62 

28.09-55.96 
29.22-66.01 

29.40-70.67 

23.73-33.22 

24.26-36.69 
19.16-30.13 

26.17-47.06 
13.11-20.96 

10.98-18.73 
18.33-28.42 

11.80-67.93 

Range 

6.61-219.65 

7.57-163.36 
6.61-219.65 

7.57-136.66 
6.81-106.11 

8.42-183.36 
11.33-219.65 

14.16-93.08 
19.81-37.01 

3.91-127.26 

3.91-127.26 
5.27-99.48 

15.00-127.26 
10.33-27.24 

3.91-27.44 
10.83-53.35 

31.64-34.29 
5.27-97.48 

Sample Size 

Total Adjusted 

148 

74 
74 

32 
46 

31 
26 

11 
2 

82 

46 
36 

32 
11 

12 
18 

2 
7 

95 

60 
35 

23 
11 

30 
24 

8 
o 

54 

19 
8 

12 
5 

7 
3 

o 
o 

a The Mann-Whitney (Siegel. 1956) nonparametrlc test Indicates whether two Independent groups have been drawn 
from the same population. A z valUe of 1.95 correspondents to a 2-tall p value of .05 which Is close to 95 
percent confidence for moderate sized samples. Values In the 1966-82 period are significantly higher than 
In the 1983-88 period with p lower than .00006 and z = 6.50. ICM vlllues are Significantly higher than CV~1 
with p lower than .00006 and z = 6.67. Individual observation IeM values are significantly greater than 
zonal with p = .00022 and z '" 3.74. Hedonic and household production ICM valUes are' significantly larger 
than zonal with p lower than .00006 and z "5.10. Hedonic and household TCM values are significantly 
greater than Individual observation values with p lower than .00006 and z = 4.75. Open-ended CV~f values are 
not significantly different from dichotomous wfth p '" .64 and z ".47. Open-ended CVM values are 
sfgnlflcantly higher than IteratIve values wIth p lower than .00006 and z ~ 4.79. No sIgnificant difference 
Is detected between IteratIve and d1chotomous values with p = .35 and z = .59. With a sma]) sample of 
dichotomous values (9). the Mann-Whitney test may be unable to reliably detect significant difference. 
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adjusted. However, only 24 percent of the more recent zonal values were 

adjusted for these reasons. 

Beginning in the mid-1970s, the individual observation based TeM 

supplemented the zonal approach and was nearly as frequently used through 1982. 

More recently, the number of studies using the individual observation approach 

have declined while those using some variation of the zonal approach have 

increased. Most of the individual observation TCM values reported from 1968-82 

required adjustment which continued at nearly as high a rate from 1982-88. The 

hedonic TCM and household production methods were introduced with a series of 

studies in the late 1970s and early 19805. Two-thirds of these were adjusted 

for one or more reasons. Only one such studies were reported during the period 

1982-88. 

Also, there have been some notable improvements in the CVM method. Recent 

use of iterative and dichotomous choice questions may result in respondents 

reporting their consumer surplus more accurately than open-ended noniterative 

questions used in the past. From 1968-82, 70 percent of the CVM studies used 

open-ended noniterative questions. From 1983-88, only 30 percent were open­

ended non1terative while 50 percent were iterative and 20 percent were 

dichotomous choice which seems to have become the preferred question format at 

the present time. 

TCM valUes have become somewhat less stable in recent years. The 

coefficient of variation in the standard error of the mean (SE) for rCM 

estimates widened in recent years while for CVM, it narrowed. Between the two 

periods 1968-82 and 1983-88, the TCM coefficient of variation in the SE widened 

from .09 to .11 of mean values. For studies using the individual observation 

approach, the coefficient of variation in the SE widened from .17 to .19 of 
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mean values. During the same time period, the CYM coefficient of var1ation in 

the SE narrowed from .12 to .11. 

lt seems likely that most future CYM estimates will continue to be lower 

than TCM. Perhaps the most 1mportant reason is that TCM values the entire trip 

including the primary activity and several secondary activities while the CYM 

usually values the primary activity alone. For example, TCM always values the 

entire time onsite per calendar day of a weekend or vacation trip while CYM 

usually values only that part of the day that pertains to the pr1mary act1vity, 

e.g., the 4 hours devoted to fishing each day. 

The geographic distribution of studies appears to be consistent with the 

distribution of resource-based recreation act1vities on public land. During 

the past two decades, about three-fourths of the study sites were located in 

the western hal f of the Un1ted States. This reflects the fact that the west 

accounts for nearly 80 percent of total recreation output of the U.S. Forest 

Service. The eastern region is defined to include all states in Forest 

Region 8 (southern) and 9 (eastern). The division is the eastern boarder of 

North Dakota, South Dakota, Nebraska, Kansas, and New Mexico. 

Based on this sample, 1t appears that the average benefits of resource­

based recreation activities are not sign1ficantly different in the east and 

west (with p = .1676 and z = 1.38). The average benefits of about $36 per day 

1n the west were only slightly more than in the east, with $34. Apparently, 

the overall unique quality of public resource-based recreation sites such as 

cold water fishing in the west tends to be offset by thei r greater scarcity 

value in the east. However, further regressions shown in Table 3 1ndicate that 

southeastern values are significantly lower than other regions. Apparently the 

hi gher northeastern val ues offsets the lower southeastern val ues. Further 
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investigations may uncover additional information on values in the east and 

west. 

There are several other issues that should be raised in the application of 

non market val uati on research to public policy decisions of resource-based 

recreation agencies such as the Forest Service (Stoll et al., 1983). Perhaps 

most important are questions having to do with tailoring research methods to 

the nature of the resource and behavior of the user. The recreation sites 

studied in most of the literature reviewed here are resource-based while some 

are intermediate areas. This follows the Clawson and Knetsch (1966) 

classification of outdoor recreation resources as: resou rce-based, 

intermediate, and user-oriented. 

based areas are their physical 

The dominant characteristics of resource-

resources. Resource-based sites include 

national forests, mountains, deserts, national parks, wildlife refuges, 

historic sites, swamps, seashores, and major lakes which provide sightseeing, 

camping, hiking, mountain climbing, fishing, hunting, boating, etc. primarily 

on vacation trips. The major areas of this type are usually located a 

considerable distance from concentrations of population. Of course, a few 

people live nearby and can use them as user oriented or intermediate sites for' 

day outings and weekend trips. For most people, however, visiting resource­

based areas involves considerable travel, and thus both time and money in 

moderately large amounts. Intermediate sites include federal reservoirs and 

state parks which provide hiking, camping, fishing, boating, and hunting on day 

outings and weekend trips within 2 or 3 hour's drive from home. User oriented 

sites include city and county parks, golf courses, tennis courts, swimming 

pools, zoos, playgrounds, and the like within 1 hour's travel from home. 

The TCM has been the preferred approach for estimating the benefits from 

recreation activities at existing, new, and expanded sites; and it can be an 
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acceptable approach for estimating the recreation benefits from changes in the 
I 

quality of resources (Ward and Loomis. 1986; Rosenthal et al., 1984). The 

method has been successfully applied to intermediate areas located within 100-

150 miles from the homes of most users, primarily state parks and reservoirs. 

However, the federal guidelines (U.S. Water Resources Council. 1983). recommend 

that TeM not be used to estimate the benefits of resource-based recreation 

sites. Because several sites are usually visited on a single vacation trip, 

the distance-traveled proxy for price cannot be assigned to a single 

destination. 

The limited applicability of the TCM is a continuing problem in nonmarket 

valuation research. However. recent innovations in the study of resource-based 

sites indicate that it may be possible to learn how to adjust the method so 

that future revision of the guidelines will recommend it as providing 

acceptable measures. Haspel and Johnson (1982) illustrate how the proxy for 

price could be adjusted to apply to resource-based sites. The authors assign 

an equal proportion of the total distance traveled on a single trip to each of 

several resource-based recreation destinations in the Southwest. They 

conclude that the procedure provides a reasonably accurate demand curve. 

Others obtain satisfactory results by allocating travel costs on the basis of 

the number of days at each site. In future studies, consumers could be asked 

to provide the perceived allocation of trip costs among destinations. 

Most of our research methods have been designed to study intermediate 

sites. Procedures have been developed to adjust regional ,demand studies to 

apply to proposed new intermediate sites. The Corps of Engineers, for example. 

adjusts values for the size of the proposed reservoir and population in the 

market area. Some studies adjust for dffferences in socia-economic variables 

such as income in the new market area. An adjustment for quality of the 
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proposed site also is included in some studies of new or proposed changes in 

existing recreation sites. Many of these procedures developed for the study of 

intermediate sites will be d1rectly transferable to resource-based s1tes. 

The most notable example of 1mprovement 1n method 1s a series of bulletins 

(Sorg, et al. 1985) published by the Rocky Mountain Forest and Range Exper1ment 

Station 1n cooperat10n with the Idaho Department of F1sh and Game, Univers1ty 

of Idaho, and the U.S. F1sh and W11dlife Serv1ce. These regional TeM demand 

stud1es for fish1ng and hunt1ng 1n Idaho 1nc1ude nonres1dent part1c1pat10n, 

substitut10n, site quality, travel t1me cost, user reported travel costs and 

income. 

In the past, most stud1es of resource-based s1tes treated demand for them 

as if they were intermed1ate s1tes. Samples often have been restricted to day­

use, Single-purpose trips, or 1nstate residents. Nearly all studies have 

truncated the demand curve, ignor1ng as much as 50 percent of annual use. Th1s 

means that studies have nearly always neglected tourists on vacat10n tr1ps to 

mult1-sites, driving or fly1ng considerable distance, stay1ng 1n commerc1al 

10dg1ng, eat1ng 1n restaurants, and paying var10us user fees. Tourists were 

excluded despite the fact that most states have found that they make a 

sign1ficant contribution to economic development. Tourism 1s especially 

1mportant in western states w1th resource-based recreation s1tes on publ ic 

land. 

Typ1cally, researchers dec1de on the appropriate travel cost per mile for 

a party or household group tn a single vehicle. Most intermediate-site studies 

reviewed here define travel cost as the average variable costs of operating an 

auto, based on national estimates for gas, 011, maintenance. and parts per 

veh1cle-m11e for the year of the study 03.4 cents per mile in 1986). For 

longer trips to resource-based sites. there are often other travel costs such 
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as added food, lodging, equipment rental, and recreation supplies that are 

necessary to obtain the recreation experience. Such costs have been included 

in some studies (Burt and Brewer, 1971) and can result in travel costs per mile 

that are up to four times those limited to vehicle operating costs. Recreation 

economists have known for some time that vehicle operating costs average only 

about one-fourth of the cost of recreation travel (Clawson and Knetsch, 1966). 

Limiting specification of the TeM price variable can have a significant effect 

on estimation of recreation values of resource-based sites (Ouffield, 1984). 

The reason is that a proportional change in travel cost tends to result in a 

similar proportional change in consumer surplus. 

The relationship between travel cost per mile and consumer surplus 

estimates is illustrated in a series of wildlife recreation studies in Montana. 

For example, Duffield et al. (1987) show that TCM benefit estimates for elk 

hunting in the state increase from $28 per day with standard travel cost of 5.8 

cents per mile to $68 with hunter reported travel cost averaging 34.6 cents per 

mile. Duffield (1988) reported that TCM benefit estimated for river fishing in 

the state increase from $49 per day with standard travel cost of 5.6 cents per 

mile to $103 with angler reported travel cost averag1ng 22.4 cents per m11e. 

Also, there appears to be a direct relationsh1p between the value of travel 

time and consumer surplus est1mates. Bishop and Heberle1n (1979) show that TCM 

benef1t estimates for goose hunting increase from $11 per day without travel 

time to $28 with time valued at 25 percent of the wage rate and $45 at 50 

percent. McCollum et al. (1988) show that deer hunting benefit estimates 

increase from $29 per day without travel time to $46 with travel time at 50 

percent of the wage rate and $69 at 100 percent. Generally, the effect depends 

on the proportion of travel time cost to total trip cost. The higher the 
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proportion, the greater the change in consumer surplus resulting from a change 

in the value of travel time. 

It would be useful to explore the possibility that there may be other 

adjustments which would improve the application of TCM to resource-based sites. 

Since vacation users tend to travel further it would be interesting to test for 

the possibility of increasing out-of-pocket and time cost with added distance. 

The hypotheses of increasing disutility of travel time would be consistent with 

the observation the people get more and more tired of riding on longer trips. 

Out-of-pocket costs are expected to be an increasing function of distance for 

the following reasons. For local users who live within 100 miles, the variable 

auto cost assumption may be satisfactory since they probably arrive at the few 

available free campsites earlier and in that case, 13.4 cents per mile could be 

increased by some amount to account for the higher costs of transportation in 

resource-based areas. For more distant users, camping fees, commercial 

overnight lodging, and added restaurant meals are often necessary expenditures 

for access to resource-based sites. 

Studies show that time onsite becomes more variable for trips to resource­

based sites and tends to increase with distance traveled. The effect on demand 

for trips can be controlled by including onsite time as an independent variable 

in TCM demand equations. The concept of substitutes may have less meaning for 

vacation users of resource-based sites. While they have considerable choice 

among possible alternative sites, by definition, they seem to have less 

interest in or knowledge of their availability and tend to arrive at popular 

resource-based sites during the peak holiday season. For these users, there 

may be external benefits of expanded access to new sites which relieve peak 

congestion at existing sites. 
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The CYM is the preferred approach for estimating the effect of changes in 

the quality of resources at recreation sites. It is also an acceptable 

approach for estimating the recreation demand for existing sites and the 

effects of changes 1n the availability of recreation opportunities, such as 

from the development of new and expanded access to resource-based sites. 

Although the CYM approach is gaining broad acceptance, it is generally 

recognized that it requires careful wording of questions and well-defined 

market structures including substitutes with which respondents are familiar. 

Several procedures have been used and none has emerged as superior in all 

cases. 

The federal guidelines suggest that methods of payment such as taxes, 

utllity bllls, and hunting or fish1ng license fees usually should be avoided 

because they may result in an emotional reaction against the method of payment. 

Apparently, the subjective value of a dollar depends on what it is spent for. 

From the individual's perspective, a dollar spent on utility bills, user fees, 

or taxes may be valued differently than a dollar spent for direct trip costs or 

for the purchase of goods and services in general. For example, DaviS (1963) 

who originated the CVM, initially tried a user fee but abandoned it after a 

pretest showed that wl1l ingness to pay direct trip expenses proved more 

realist1c and acceptable to households engaged in fishing, hunting, and camping 

1n the Maine woods. There is a need for further research to test the 

effectiveness of alternative willingness to pay questions. 

In the past decade, an extensive body of literature has developed 

assessing the accuracy of CVM estimates of individual willingness to pay for 

the recreational use of resources. Initial results were challenged on the 

grounds that what people say they are will1ng to pay contingent on the 

availability of a resource represent behavioral intentions rather than a 
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directly observable actioin or historical fact. The relationship between 

intentions and actual behavior has been submitted to systematic empirical 

1nvest1gation. Despite some continuing controversies and unsettled points, CVM 

studies of the user benefits of familiar recreat10n resources have performed 

reasonably well when compared to the available empirical evidence from travel 

behavior, actual cash transactions, and controlled laboratory experiments 

(Cummings, et al. 1986). Levels of accuracy have been consistent with levels 

obtained in other areas of economics and in other disciplines. 

The next important question is whether there are sufficient existing 

stud ies of each recreation act1vity to analyze the observed variation in 

benefit estfmates. The following sections of this report present detailed 

1nformat1on on the research methods, study sites, and results of 120 studies 

with 287 benefits estimates from 1968-88. This knowledge is essent1al to 

adjust1ng benefit estimtes to fit the requirements imposed by new s1tuat1ons 

addressed in policy analysis (Sm1th, 1987). 

CN4PING. PICNICKING. AN> SWIIIIING 

Many demand stud1es have been completed for the second largest national 

recreation use category of camping, picnicking, and swimming. However, with 

nearly 30 percent of total recreatfon use of the National Forests, this 

category accounts for only 12.5 percent of the benefit estimates. Tables 6 and 

7 show that the value of camp1ng and picnicking averages $19 and $17 per day, 

respectively. Most of the 36 studies were completed from 1968-82 and the1r 

adjusted average values were only slightly h1gher than the values reported by 

the few more recent stud1es. Table 8 shows that the average value of sw1mming, 

$23 per day, may have declined 1n recent years. For the most part, this 

appears to represent the effect of adjusting early studies for 1nflat1onary 

effects although recent concern about the health effects of water quality also 

may have affected the valUe of swimming. 
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CAMPII«l 

KIng et al. (1988) applIed the CVM In a study of nIne campgrounds on 

National Forests· in Arizona. Pre11minary data from the unpublished study show 

that values averaged $19 per user day. The estimate will be compared to TeM 

values in a forthcoming publication. 

Daniels (1987) applied a zonal reM in a study of visitors to four 

campgrounds in Lola National Forest, Montana. The study adjusted for the value 

of time traveling and onsfte, but not for sUbstitutes. One-third of the total 

users were nonresidents and deleted on grounds that the campgrounds were not 

their primary destinations. The average value of $22 was adjusted by 15 

percent for the omission of nonresidents. 

Mendelsohn (1987) applied a ~onal reM in a study of backcountry camping at 

10 sites in the White Mountains of New England from 1975 to 1985. Nonresident 

visitors living as far as 300 miles from the sites were included in the 

analysis. Origins included 2,064 cities and towns over 2,500 in population. 

Socioeconomic data were from the 1980 U.S. Census. The study adjusted for 

travel time but not for substitution. Camping fees were $2 per night. 

Sackcountry camping values averaged $11 per user day. 

F1ndeis and M1chalson (1984) modified the individual observation TCM to 

estimate the val ue of camping at developed sites in the Targhee National 

Forest, Idaho. The sample included nonresidents and the study included the 

effects of travel time and substitute sites. A double-log model was 

statistically superior to other models tried. The average value of camping 

ranged from $16 to $33 per day, adjusted for use of the individual observation 

approach. 

Ward (1982) used the individual observation TCM in a study of recreation 

in southeastern New MeKico including sites with developed camping. The study 
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Table 6. Camping L1terature Revfew and Value Estfmates. 1987 

Author 
Study location 
Date of survey 
Method 

Kfng et al. (l988) 
Arfzona 
1985 CVM 

Danlels (1987) 
Montana 
1984 TeM 

Mendelsohn (1987) 
Vermont 
1980 TCM 

Flndeis and Mfchalson (1984) 
Idaho 
1974 TCM 

Findefs and Michalson (1984) 
Idaho 
1974 TCM 

Sutherland (1960) 
Wash 1 ngton & Ore90n 
1979 TCM 

Ward (1962) 
New Mexico 
1978 TCM 

Walsh & Ol1enyk (1981) 
Colorado 
1980 CVM 

Walsh & Olfenyk (1981) 
Colorado 
1980 CVM 

Walsh et a1. (1980a) 
Colorado 
1976 CVM 

Walsh et al. (1960a) 
Colorado 
1976 CVM 

Brown & Plummer (1979) 
Wash1ngton 
1976 Hedonic 

Leuschner & Young (1976) 
Texas 
1973 TCM 

Mfchaleson & G1lmour (1976) 
Idaho 
1971 TCM 

Mfcha1eson (1977) 
IdahO 
1971 TCM 

Martin et a1. (1974) 
Arizona 
1970 TCM 

Gibbs (1974) 
Florida 
1970 rCM 

Kalter & Gosse (1969) 
New York 
1965 TCM 

Average total value 
1963-1988 (5) 
1968-1982 (B) 

Reported 

18.20 

17.82 

7.67 

8.60 

17.93 

4.23 

11.39 

5.59 

7.99 

10.90 

13.72 

5.83 

8.16 

3.73 

9.00 

14.00 

10.61 

6.50 

10.11 
14.04 
8.61 
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Value per activ1ty day 

Adjusted 
to 1987 

19.24 

19.48 

10.55 

18.77 

39.14 

6.35 

18.60 

7.69 

10.99 

17.80 

22.41 

10.89 

19.48 

9.90 

23.90 

39.30 

30.34 

22.67 

19.31 
21.44 
18.49 

Adjusted for 
method 

19.24 

22.40 

10.55 

15.95 

33.27 

8.26 

18.60 

9.23 

13.19 

17.80 

22.41 

14.16 

19.48 

8.42 

20.32 

33.41 

34.89 

29.47 

19.50 
20.28 
19.20 



adj usted for the val ue of travel time. The survey was restricted to New 

Mexico counties near or adjacent to the sites under study. Adjustments for 

this sample restriction and use of the individual observation approach were 

offsetting. The average value was $19 per day. 

Walsh and 01 fenyk (1981) used an iterative CYM procedure in an onsite 

study of camping in the Arapaho, Roosevelt, Pike, and Isabel National Forests 

along the front range of Colorado. The study compared two major types of 

camping in the national forest campgrounds. Pr1mitive campgrounds without 

drinking water and other services were valued at $13 compared to developed 

campgrounds with a value of $9. The reported values were increased by 20 

percent to adjust reported total trip values to onsite activity days. The 

elasticity of demand with respect to travel cost was estimated as -.4. 

Wal sh et a1. (1980a) estimated a value of $22 for camping in 

underdeveloped sites near or adjacent to high mountain reservoirs in Colorado. 

The average value of camping at developed sites near or adjacent to high 

mountain reservoirs was $18. The study used a noniterative, open-ended CVM 

approach in onsite interviews. 

Sutherland (1980) used the zonal TOM to estimate the value of camping in 

Oregon and Washington state. He did not adjust for travel time so the values 

reported were increased by 30 percent. The regional study adjusted for 

substitutes. The average value of about $8 per day was considered a 

conservative estimate owing to use of a very low assumption as to travel cost. 

Brown and Plummer (1979) used a hedonic reM to estimate the value of 

camp1ng 1n western Wash1ngton state as $14 per day. The study did not adjust 

for travel time so the values reported were increased by 30 percent. The data 

were from onsfte registration. 
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Leuschner and Young (1978) used a zonal TOM to estimate the effect of pine 

beetle infestation in ponderosa pine shade trees at 19 campgrounds on three 

reservoirs in Texas. The study adjusted for travel time and substitutes. 

Nonresident use was not considered important. The best estimate of the average 

value of camping was $19 per day. 

Michaleson (1977> used the individual observation TCM to estimate the 

value of campfng associated with river recreation in Idaho. The adjusted value 

was $20 per day. In another study using the individual observation TeM, 

Micha1eson and Gilmour (1978) estimated the value of outdoor recreation trips 

in which camping was the predominant activity reported by 77 percent of 

respondents. The study was based on data from onsite interviews and adjusted 

for travel time. The average value was $8 per day. 

Martin et a1. (1974) used the individual observation TeM to est1mate the 

value of camping and general outdoor recreation in Arizona. The study 

adjusted for travel time and substitution. The sample was restricted to 

instate users which may tend to understate the value 'somewhat because camping 

tends to be a regional activity. The average value was $33 per user day. As 

d1scussed previously, values derived from individual observation TeM were 

adjusted to make them consistent with values derived from zonal TeM. 

Gibbs (1974) used a variation of the individual observation TeM to 

estimate the value of camping associated with river and lake recreation in 

Florida. The approach was to analyze variations in onsite time as a function 

of cost per day. He reported value per trip of about 2 days. The study was 

based on individual observations and did not adjust for travel time so the 

val ue reported was increased by 15 percent. The adjusted val us was $35 per 

day. 
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Kalter and Gosse (1969) used the zonal TCM to estimate the value of 

camping in New York state. The study did not adjust for travel time so the 

value reported was increased by 30 percent. The adjusted value was $29 as a 

statewide average. 

PICNIO<ING 

Rosenthal (1987) applied the zonal TCM in a regional demand study of 

day-use at 11 large reservoirs in Kansas and Missouri. Day-use included the 

recreation activity of picnicking and various water-based sports. Values 

ranged from $7 with an adjustment for substitution 1n a gravity logft model to 

$11 without substitution in a traditional model. The values were increased by 

30 percent to adjust for truncation of the sample to day-use. 

Ward (1982) estimated the value of recreJt10n at several reservoirs in 

southeastern New Mexico. Because the reservoirs included state parks and were 

located near population centers, picnicking was one of the most frequent 

activ1ties. The author used an individual observat10n TCM adjusted for travel 

time and substitutes. Wh1le the sample was restricted to counties adjacent to 

each reservoir studied, this was not a limitation in the case of a localized 

activity such as picnicking. As d1scussed previously, a downward adjustment is 

necessary for studies that used individual rather than zonal TCM when the 

decision to partic1pate is related to travel costs. P1cn1cking is probably one 

of those activities. Thus, the value of $16 per day was adjusted downward by 

15 percent. 

Walsh and 01ienyk (1981) applied an onsfte iterative CVM to estimate the 

value of picnicking at f1ve recreation sites 1n national forests along the 

Front Range of Colorado. The value was increased by 20 percent to $10 to 

adjust reported total trip values for time onsfte. 
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Table 7. Pfcnickfng lfterature Review and Value Estfmates, 1967 

Author ~g]Ug gQt ~t1~1tx ga~ 
Study location 
Date of survey Reported Adjusted Adj usted for 
Method to 1987 method 

Rosenthal (1987) 4.04 4.76 7.05 
Kansas, Missouri 
1982 TCM 

Rosenthal (1987) 7.10 8.37 10.88 
Kansas, Missouri 
1982 TCM 

Ward (1982) 11.39 18.60 15.81 
New Mexico 
1978 TCM 

Walsh & Olfenyk (1981) 6.22 8.56 10.27 
Colorado 
1980 CVM 

Walsh et a1. (1980a) 10.90 17.80 17.80 
Colorado 
1978 CVM 

Knetsch at a1. (1976) 3.33 9.86 12.82 
California 
1969 TCM 

Martin at a1. (1974) 19.57 54.93 46.69 
Arizona 
1970 TCM 

Average total value 8.94 17.55 17.33 
1983-1988 (2) 5.57 6.57 8.97 
1968-1982 (5) 10.28 21.95 20.67 
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Another Colorado study by Walsh et a1. (1960a) used a non iterative 

open-ended CYM question in onsite interviews at high mountain reservoirs 1n 

national forests along the Front Range of the Rocky Mountains. Recreation use 

was primarlly picnicking with some fishing. Access was primarlly by hiking 

with some horseback riding. The authors reported a value of $18 per 4.2 hour 

day. 

Knetsch et al. (1976) used the zonal TCM to estimate demand for day trips 

to California reservoirs using a zonal TCM. The regional model adjusted for 

travel time and substitute sites. Picnicking represented a large proportion of 

the use at the reservoirs. The average value was $13 per day, adjusted for 

truncation of the sample to day-use. 

Martin et ale (1974) estimated the value of picnicking as part of general 

outdoor recreation in rural areas of Arizona. The authors applied the 

individual observation TCM to household trips. There were an average of 3.4 

persons per household. The study adjusted for travel time and tested for the 

effect of SUbstitutes. The sample was restricted to instate users which would 

not bias the results for an activity such as picnicking which tends to occur 

close to where people live. The high value of $47 reflects the effect of the 

upward adjustment for inflation even though it was adjusted downward by 15 

percent to account for the use of individual rather than zonal TCM. 

SWlllllr«l 

Wade et al. (1986) used a zonal TCM model to estimate a regional demand 

function for swimming at 14 reservoirs in California. The primary purpose of 

the consulting report was to show that water-based recreation activities had 

higher values at storage reservoirs in southern California compared to other 

areas of the state. The study adjusted for travel time and substitution. The 

value of swimming ranged from $17 to $37 per day at the study sites. 
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Table 8. Sw1mm1ng Lfterature Revfew and Value Estfmates. 1987 

,i 

Author Value per activity day 
Study location 
Date of survey Reported Adjusted Adj usted for 
Method to 1987 method 

Wade et al. (1988) 15.84 16.74 16.74 
California 
1985 TCM 

Wade et al. (1988) 35.04 37.04 37.04 
California 
1985 TCM 

Rosenthal (1987) 4.04 4.76 7.05 
Kansas, Missouri 
1982 TCM 

Rosenthal (1987) 7.10 8.37 10.88 
Kansas, Missouri 
1982 TCM 

Roberts at a1. (1985 ) 28.60 35.86 35.86 
Louisiana 
1981 CVM 

Ward (1982) 1l.39 18.60 18.60 
New Max feo 
1978 TCM 

Sutherland (1980) 4.31 6.47 8.41 
Oregon, Washington, Idaho 
1979 TCM 

Martfn at a1. (1974) 13.98 39.24 33.35 
Arizona 
1970 TCM 

Gibbs (1974) 10.31 28.94 24.60 
Florida 
1970 TCM 

Kalter & Gosse (1969) 9.47 33.03 42.94 
New York 
1965 TCM 

Grubb & Goodwin (1968) 3.80 13.25 17.23 
Texas 
1965 TCM 

Average total value 13.08 22.03 22.97 
1983-1988 (5) 18.12 20.55 21.51 
1968-1982 (6) 8.88 12.68 24.19 
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Rosenthal (1987) app11ed the zonal TeM ln a reglona1 demand study of 

day-use at 11 reservoirs in Kansas and M1ssouri. Typical recreation activities 

included p1cnicking, swimming, fishing, and boat1ng. The study adjusted for 

travel t1me and substitutes. The sample was -limited to one-day trips to avoid 

the possibl1ity that overnight users may take mult1ple-site tr1ps. Reported 

values ranged from $7 per day wlth substltutes ln a gravlty 10g1t model to $11 

per day w1thout substitutes in a traditional model. The values were 1ncreased 

by 30 percent to adjust for truncation of the sample to day-use. 

Roberts at a1. (1985) used iterative CVM questions in telephone interviews 

with scuba divers who swim in the Gulf of Mexico off the coast of Lou1siana. 

The study estimated the value assoc1ated with off-shore 011 platforms as s1tes 

for underwater f1shing. Part1c1pants took 5.7 tr1ps per year and 55 percent 

reported spear f1shing. Method of payment was the purchase of an annual pass. 

The average value of scuba d1v1ng was estimated as $36 per day. The study is 

1mportant because underwater use of lakes in the nat10nal forests is a grow1ng 

recreat10n act1vity. 

Sutherland (1980) used a zonal TeM model to estimate a regional demand 

model for swimming in the northwestern states of Idaho, Oregon, and Wash1ngton 

state. The primary purpose of the study was to estimate the effect of changes 

in water quality. The author adjusted for the effect of subst1tut10n but not 

for travel time. The average val ue of about $8 per day was increased by 30 

percent to adjust for travel time. This is considered a conservative estimate 

resulting from a very low assumption as to travel cost. 

Ward (1982) used the individual observation TeM to value water-based 

recreat10n on lakes and reservoirs of southeastern New Mexico. Sw1mming was an 

important act1v1ty in an extended summer season. The study adjusted for travel 

time and substitution effects. The average value was about $19, unadjusted 

44 



because sample restriction to nearby counties offset application of the 

indiv1dual observation approach. 

Mart1n et ale (1974) used the 1ndividual observation TeM to est1mate the 

value of sw1mming as a part of general outdoor recreat10n in rural Arizona. 

The study adjusted for travel t1me and substitution. The sample was restricted 

to 1nstate users which is not expected to bias the results for an activity such 

as sw1mm1ng wh1ch tends to occur close to home. The value was $33 adjusted by 

15 percent to account for the use of the 1ndividual observation approach. 

In Florida, Gibbs (1974) ran a variant of the individual observation TeM 

for water-based lake and stream recreation. Swimming was an important 

recreation activity year around. The study was unusual because 1t used cost 

per day on site as the price variable. The value derived was for 2-day trips. 

The value was $25 per day adjusted by 15 percent for the individual observation 

approach. 

Kalter and Gosse (1969) used the zonal TCM to estimate the value of 

swimm1ng in New York state. Data were from the Bureau of Outdoor Recreation 

national household survey. The study did not adjust for travel time or 

subst1tution. The high average value of $43 reflects the upward adjustment for 

inflation and a 30 percent increase for omission of travel time. 

Grubb and Goodwin (1968) used the zonal TCM to derive a regional demand 

function for swimming at reserv01rs in Texas. Adjustments were made for 

substitutes but not for travel time. Average value was $17 per day increased 

by 30 percent for the omission of travel time. 

MECHANICAL TRAVEL ANl VIEWING 

Very few studies (11) have been published on the demand for mechanical 

travel and viewing scenery although it is the largest recreation activity in 

the U.S. and accounts for over 30 percent Forest Service output. Table 9 shows 
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that the average value of sightseeing and offroad driving is about $21 and 

ranged from $11 for driving offroad vehicles to $32 for sightseeing in a 

National Park. Thus far, the study sites have been located in western states. 

There is a need for further research in other regions. 

average value of motorized boating is $31 per day. 

Table 10 shows that the 

Appendix A 11sts the 

numerous other recreat10n activities in this category; for example, bicycle, 

motorcycle, train, bus, tour boat, aircraft, and aerial tram travel. Future 

research should address the demand for these types of recreation activity. 

SIGllTSEEIIIl NIl CFFRORI DRIYIIIl 

Johnson and Walsh (1987) used iterative CVM questions to estimate the 

sightseeing value of trips to Blue Mesa Reservoir in southern Colorado. Net 

benefits of trips with the primary purpose of fishing were reported as $126 per 

person, about 14 percent of which was attributed to the value of sightseeing 

during the 12 hours roundtrip travel time. The average value of sightseeing 

was $18 per day. 

Walsh et ale (1987) applied the CVM to estimate the value of pleasure 

driving in a study of trips to scenic rivers in the Colorado Rocky Mountains. 

The average was $10 per activity day for weekend trips averaging about 2.9 

hours to travel 130 miles one-way at 45 miles per hour on mountain roads. 

Separate demand curves for pleasure driving were estimated for three types of 

trips: single-day, weekend, and vacation. Demand curves shifted with income, 

age, price of SUbstitutes, and changes in the quality of scenery along the 

route. 

Duffield (1984) applied a zonal TCM to estimate the value of sighteeing 

visits to Kootenai Falls in northwestern Montana. Data were from onsite 

interviews with single-destination and multi-destination users. The study 

adjusted for substitution but not travel time, based on response to questions 
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Table 9. Sightseeing and Offroad Driving Lfterature Review and Value 
Estimates. 1987 

Author 
Study location 
Date of survey 
Method 

S1ghtseeing 

Johnson & Walsh (1987) 
Colorado 
1986 CVM 

Walsh, Sanders, & McKean (1987) 
Colorado 
1983 CVM 

Duffield (1984) 
Montana 
1981 TCM 

Haspel & Johnson (1982) 
Arf zona, Utah 
1980 CVM 

Haspel & Johnson (1982) 
Arizona, Utah 
1980 TCM 

Offroad Driving 

Walsh and Olienyk (1981) 
Colorado 
1980 CVM 

Average total value 
1983-1988 (3) 
1968-1982 (3) 

Reported 

17.48 

9.10 

17.10 

23.14 

21.43 

6.45 

15.78 
14.56 
17.00 

47 

Valye per activity day 

Adjusted 
to 1987 

18.00 

10.33 

21.44 

31.84 

29.49 

8.88 

20.00 
16.59 
23.40 

Adj usted for 
method 

18.00 

10.33 

21.44 

31.84 

29.49 

10.66 

20.29 
16.59 
24.00 



addressing these issues. The unadjusted average value was estimated as $21 per 

day, based on a log-l inear specification of the demand function for single­

destination trips. 

Haspel and Johnson (982) compared the zonal TCM and CVM approaches to 

estimating the value of sightseeing vacation trips to Bryce Canyon National 

Park. Themail survey provided data on both residents and nonresidents who 

visited the park. The study adjusted for travel time and substitutes. Also, 

the authors illustrated how to allocate travel costs on multiple-site vacation 

trips. The CVM question asked auto drivers the maximum number of additional 

miles they would be willing to drive to visit the park. Sightseeing values of 

about $30 per activity day for TCM and $32 for CYM were not significantly 

different, lending credance to the comparability of the two methods. 

Walsh and Ollenyk (1981) applied the CYM to estimate the value of off-road 

vehicle driving in front range national forests of Colorado. The value of 

driving off-road vehicles was about $11 per activity day averaging 4.2 hours. 

The study utilized on-site interviews and iterative b1dding. The method of 

payment was added trip costs. The value was adjusted by 20 percent to convert 

reported total trip values to on-site activity. 

BOATING. MOTORIZED 

Wade et ale (1988) used a zonal TCM model to estimate a regional demand 

function for motorized boating at Havasu reservoir in Arizona and at 12 

reservoirs in California. The study adjusted for travel time and SUbstitution. 

The value of boating and related recreation use was estimated at $37 per day at 

Havasu reservoir. The Arizona site was unique for a number of reasons 

including reconstruction of the original London Bridge. The value was more 

than $34 per day for boating use of reservo1 rs in Southern California compared 
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Table 10. Motorfzed Boatfng Lfterature Revfew and Value Estfmates. 1987 

Author 
Study location 
Date of survey 
Method 

Wade et al. (1988) 
Ar1zona 
1985 TCM 

Wade et al. (1988) 
Californfa 
1985 TCM 

Ward (1982) 
New Mexico 
1978 

Sutherland (1980) 
Oregon, Washington 
1979 TCM 

Kalter and Gosse (1969) 
New York 
1965 TCM 

Average total value 
1983-1988 (2) 
1968-1982 (3) 

Reported 

34.64 

24.28 

11.39 

4.24 

15.14 

17.94 
29.46 
10.26 
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Value per actiy1ty day 

Adjusted 
to 1987 

36.61 

25.67 

18.60 

6.36 

52.81 

28.01 
31.14 
25.92 

Adj usted for 
method 

36.61 

25.67 

18.60 

8.27 

68.65 

31.56 
31.14 
31.84 



to $17 for reservoirs elsewhere in the state. Elasticity of demand with 

respect to travel cost was reported as -.54. 

Ward (1982) used the individual observation TCM in a study of motorized 

boating at reservoirs in southeastern New Mexico. He adjusted for travel time 

and substitution; however, the survey of households was restricted to 

neighboring counties. The value was $19 per day. An increase of 15 percent to 

account for useage by residents of more distant counties including some 

out-of-state, would be offset by a decrease of 15 percent to make the 

individual observation TCM more nearly comparable to the zonal TeM. 

Sutherland (1980) used a zonal TeM to estimate a regional demand function 

for motorized boating in Oregon and Washington. The study adjusted for the 

effect of substitutes but not for travel time. The reported value was 

increased by 30 percent to $8 to adjust for the omission of travel time. 

Kalter and Gosse (1969) used a zonal TCM in a study of motorized boating 

in the state of New York. The study adjusted for the effect of substitutes but 

not for travel time. The high average value of $69 reflects the upward 

adjustment for inflat10n and a 30 percent increase for omission of travel time. 

HIKING. HORSEBACK RIDING. NIl WATER lRAVEl 

There have been 17 benefit estimates for hiking and nonmotor1zed boating 

such as rafting, kayaking, and canoeing. However, there apparently have been 

no studies of the demand for horseback riding. The activities account for 

about 6 percent of the studies and 9 percent of Forest Service output. Table 

11 and 12 show that the average value of hiking is $29 per day and nonmotorized 

boating, $49. The high average value for nonmotorized boating is affected by 

inclUsion of unique sites such as the Grand Canyon and Middle Fork of the 

Salmon river, the first deSignated wild and scenic river. 
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HIKING 

Rosenthal and Walsh (1986) appl1ed the CVM to onsite interviews with 

hikers and backpackers in motorized zones of the Arapaho-Roosevelt National 

Forest in Northern Colorado. The method of payment was direct trip costs and 

the value question was iterative. The cont1nued availabl1ity of substitutes 

outside of the National Forest without added payment was made clear by the 

interviewers. The reported value was $24 per RYD in the motorized zone 

located less than one-half mile from a road. 

Walsh and Ol1enyk (1981) used an onsfte 1nterat1v8 CVM to estimate the 

value of hiking and backpacking at five sites in national forests located along 

the Front Range of the Rocky Mountains. Values of about $16 were virtually 

identical per 4-hour hiking day and 5.6 hour backpacking day. The values were 

increased by 20 percent to adjust reported total trip values for time ons1te. 

Walsh et al. (1980a) reported hiking and backpacking values associated 

with high mountain reservoirs in national forests along the Front Range of 

Colorado. Recreation use was primarily hiking and backpacking with some 

picnicking and fishing reported. The authors used a non iterative open-ended 

CVM question in ons1te interviews. The average value was about $22 per day. 

Brown and Plummer (1979) est1mated the value of hiking and backpacking in 

western Washington. They used a hedonic TCM that did not adjust for travel 

time. The value of $23 was increased by 30 percent to adjust for the omission 

of travel time. 

Martin et al. (1974) estimated the value of hiking as the second most 

important general outdoor recreat10n in rural areas of Arizona. The authors 

applied the individual observation TCM to household trips. There were an 

average of 3.4 persons per household. The study adjusted for travel time and 

tested for the effect of substitutes. The value per activity day was $33 after 
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Table 11. Hfkfng Lfterature Revfew and Value Estfmates. 1987 

Author 
Study location 
Date of survey 
Method 

Rosenthal & Walsh (1986) 
Colorado 
1981 GVM 

Walsh & Olienyk (1981) 
Colorado 
1980 GVM 

Walsh et al. (1980.) 
Colorado 
1978 GVM 

Brown & Plummer (1979) 
Washington 
1976 Hedonic 

Martin et .1. (1974) 
Arizona 
1970 TGM 

Kalter & Gosse (1969) 
New York 
1965 TGM 

Average total value 
1983-1988 (1) 
1968-1982 (5) 

Reported 

19.45 

9.51 

l3.72 

9.40 

13.97 

16.00 

l3.68 
19.45 
12.52 

52 

Valye per activity day 

Adjusted 
to 1987 

24.39 

l3.09 

22.41 

17.56 

39.21 

55.81 

28.75 
24.39 
29.61 

Adj usted for 
method 

24.39 

15.71 

22.41 

22.84 

33.33 

55.81 

29.08 
24.39 
30.02 



adjusting downward by 15 percent to account for the use of individual rather 

than zonal TOM. While the survey was restricted to Arizona residents, this may 

not result in a substantial underestimation of dollar values for national 

forest hiking. This is because hiking is a regional activity, at least given 

the national forest resource attractiveness in Arizona. Therefore, to be 

conservative, the value was not adjusted upward. 

Kalter and Gosse (1969) estimated the value of hiking in New York state 

using the zonal TOM. Data were from the Bureau of Outdoor Recreation national 

household survey. The study did not adjust for travel time or subst1tutes. 

The updated value of $56 was not adjusted for omission of travel time since the 

upward adjustment for inflation since 1965 results in a very high estimate. 

BOATING. NOMKJTOR!ZED 

The Boyle et a1. (1988) Grand Canyon study used a CVM dichotomous choice 

format in a mail survey of whitewater rafters on single-day and multiple-day 

trips on the Colorado river. 80th instate and out-of-state users were included 

in the sample. The purpose of the study was to estimate the effect of varying 

1nstream flow to increase hydro electric power production at Glen Canyon dam. 

With average annual instream flow, willingness to pay by individuals on 

single-day trips was $27 compared to $99 per day on multiple-day rafting and 

camping trips. The high value reflects the fact that for most multi-day 

part1c1pants, th1s was a once-1n-a-lifet1me whitewater rafting experience of 

outstanding scenery in Glen Canyon. 

K1emperer et a1. (1984) applied the Individual observation reM to 

wh1tewater boat1ng in the Chattooga river located on the border between 

northeastern Georgia and northwestern South Carolina. The study adjusted for 

travel time and substitution. The sample was truncated at 400 miles which 

included 90 percent of total use. The authors tested for the effect on values 
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Table 12. Nonmotorlzed Boating Literature Review and Value Estimates, 1987 

Author 
Study location 
Date of survey 
Method, Activity 

Boyle et a1. (1988) 
Arizona 
1985 CVM 
Rafting, single-day 

Boy1. et a1. (1988) 
Arizona 
1985 CVM 
Rafting, multiple-day 

Klemperer (1964) 
Georgia, South Carolina 
1979 TCM 
Rafting 

Rosenthal & Cordell (1984) 
Delaware 
1979 TCM 
Canoeing 

Rosenthal & Cordell (1984) 
Idaho 
1979 TCM 
Rafting, Kayak1ng 

Keith et a1. (1982) 
Arizona 
1981 TCM 
Tubing 

Walsh et a1. (1980b) 
Colorado 
1978 CVM 
Kayak 1ng 

Walsh et a1. (1980b) 
Colorado 
1978 CVM 
Rafting 

Bowes & Loomis (1960) 
Utah 
1978 TCM 
Rafting, Kayaking 

Reported 

26.00 

94.12 

7.55 

8.40 

49.75 

23.79 

12.65 

10.94 

19.00 
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Valye per activity day 

Adjusted 
to 1987 

27.48 

99.48 

11.33 

10.26 

74.63 

29.83 

20.66 

17.87 

31.03 

Adjusted for 
method 

27.48 

99.48 

11.33 

10.26 

74.63 

25.36 

20.66 

17.87 

40.34 



Table 12. Nonmotorfzed Boatfng l fterature Revfew and Value Estfmates. 1987 
(Contfnued •••• ) 

Author 
Study location 
Date of survey 
Method, Activity 

Mfchaleson (1977) 
Idaho 
1969, 1971 TCM 
Rafting 

Michal.son (1977) 
Idaho 
1969, 1971 TCM 
Raftfng, Kayak1ng 

Average total value 
1983-1988 (5) 
1968-1982 (6) 

Reported 

10.36 

76.85 

30.86 
37.16 
25.60 

55 

Valye per activity day 

Adjusted 
to 1987 

29.08 

215.72 

51.58 
44.64 
57.37 

Adj usted for 
method 

24.72 

183.36 

48.68 
44.64 
52.05 



of the relative difficulty of the rapids. The average value of $11 per day 

was not adjusted because of offsetting effects of sample truncation and use of 

the indiv1dual observat1on approach. 

Rosenthal and Cordell (1984) applied a zonal TCM to the National River 

Recreation data base for canoeing the Upper Delaware r1ver in Delaware and 

rafting or kayakfng the Middle Fork of the Salmon river in Idaho. The study 

adjusted for travel t1me but not for subst1tutes. The Middle Fork is a wild 

and scenic river serving a national market while the Upper Delaware, which is 

also scenic, serves a local market, primarlly the New York metropol1tan area. 

The value of canoeing was estimated as $10 per day on toe Upper Delaware 

compared to $75 for raft1ng or kayak1ng the Middle Fork of the Salmon river. 

Keith et al. (1982) used the individual observation TCM to estimate the 

value of recreational inner tube floating on the Salt River in northern 

Arizona. The put-in point is on Forest Service land. Data were collected 

ons1te and the study adjusted for travel time and substitution. The average 

value of $25 per day was adjusted downward by 15 percent to account for use of 

the individual observation TOM. 

Walsh et al. (1960b) used an open-ended CYM to estimate the value of 

kayak1ng and rafting on the Colorado, Crystal, Roaring Fork, and Yampa rivers 

in western Colorado. The willingness to pay questions were asked in the 

context of added travel costs. The reported average values, adjusted for mean 

1nstream flow and congestion levels, were $16 for rafting and $21 for kayaking 

an average of 4.2 hours per day. 

Bowes and Loomis (1980) appl1ed a zonal TCM to estimate the val ue of 

whitewater rafting, kayaking, and floating at the Westwater Canyon of the 

Colorado River in eastern Utah. Data were from trip permits rather than 
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personal interviews. Average value was $40 adjusted by 30 percent for the 

omission of travel time. 

Michaleson (1977) applied an individual observation TOM to the problem of 

estimating the value of whitewater rafting in Idaho. The study adjusted for 

travel time. The updated value of rafting the Middle Fork of the Salmon R1ver 

was $183 per day. While th1s is a very high estimate, the river is renowned 

as the first wild and scenic river designated in the United States. For other 

rivers in the state, the value was $25 per day. Values were reduced by 15 

percent for use of the individual observation approach. 

WINTER SPCRTS 

Very few studies have been completed of the demand for winter sports such 

as downhill skiing, cross-country skiing, and snowmobiling. These activities 

account for 4.2 percent of the benefit est1mates compared to 6.5 percent of 

Forest Service output. Table 13 shows average values of about $29 per day 

ranging from $16 for cross-country skiing in a National Forest to $46 for 

downhill skiing at Aspen, one of the foremost winter resorts with leased Forest 

Service land. Thus far, nearly all of the study sites are located in the 

Rocky Mountains. There is a need for fUrther research in other regions 

particularly the west coast, lake states, and northeast. Append1x A lists 

several other recreation actiVities in this use category; for example, ice 

skating, sledding, tobogganing, tubing, snow sculpture, snow-bal11ng, and 

snowshoeing. Future research should address the demand for these types of 

recreation activity. 

GIlbert et al. (1988) applIed the dIchotomous choIce CVM to compare the 

value of cross-country skiing in Colorado and Vermont. The method of payment 

was add1tional trip costs includ1ng transportation, trail fees, etc. Results 

were based on 239 interviews in Vermont and 577 interviews in Colorado. 
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Table 13. Winter Sports literature Review and Value EstiMate. 1987 

Author 
Study locatfon 
Date of survey 
Method 

Downh1ll Sk11ng 

Morey (1985) 
Colorado 
1968 TeM 

Walsh. et al. (1983) 
Colorado 
1980 CYM 

Walsh & Davitt (1983) 
Colorado 
1978 TCM 

Cross-country Sk11ng 

Gilbert. et a1. (1988) 
Vermont 
1986 CVM 

Gilbert. et a1. (1988) 
Colorado, Vail Pass 
1986 CYM 

Gilbert. et a1. (1988) 
Colorado. Cameron Pass 
1986 CVM 

Gl1bert. et aI. (1988) 
Colorado. Brainard Lake 
1986 CYM 

Gflbert. et a1. (1988) 
Colorado, Rocky Mtn NP 
1986 CYM 

Walsh. et al. (1984) 
Colorado 
1980 CYM 

Keith (1980; 1963) 
Utah 
1978 TCM 

Cicchetti. et al. (1976) 
Cal ffornia 
1972 TCM 

Snowmob111ng 

Keith (1978; 1983) 
Utah 
1976 TeM 

Average total value (12) 
1968-1982 (1) 
1983-1988 (11) 

Reported 

4.45 

24.30 

24.33 

21.12 

28.38 

21.03 

10.94 

26.23 

12.50 

10.00 

12.25 

42.00 

19.79 
12.25 
20.48 
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Value per act1vity day 

Adjusted 
to 1987 

13.92 

33.44 

39.73 

21.75 

29.23 

21.66 

11.27 

27.02 

17.20 

16.33 

31.05 

78.46 

28.42 
31.05 
28.18 

Adjusted for 
method 

16.01 

33.44 

45.69 

21.75 

29.23 

21.66 

1l.27 

27.02 

17.20 

16.33 

35.71 

66.69 

28.50 
35.71 
27.84 



Single-day trip values in Vermont averaged $22 per day and ranged from $16 per 

day at the von Trapp Family Center to $16 at Catamount and Williston, to $34 at 

Mountain Top and Chittendon in or near Green Mountain Forest. Single-day trip 

values averaged $21 in 1 Colorado, including $11 at Brainard Lake, $22 at Cameron 

Pass, $27 in Rocky Mountain National Park, and $29 at Vail Pass. 

Morey (1985) used a variation of the TCM in a regional demand analysis of 

a proposed new downhill ski area in Colorado. The multinomial logit analysis 

rel ied on a sample of 163 college students at 11 instate universities taking 

1,453 trips to 15 instate ski areas per year. The study assumed that ski trips 
c 

by college students were exclusively single-day with travel by private auto. A 

unique feature of the study was the specification of travel cost as travel and 

onsfte time valued at the minimum wage rate. The author reported that the 

physical characteristics of the site, tho skiing ability of individual 

students, and the opportunity cost in terms of an individual's time valued at 

minimum wage rate accounted for 57 percent of the variation in proportion of 

trips to each of the 15 ski sites. The regional study adjusted for 

substitutes. The estimated equivalent variation measure of consumer surplus to 

college students assocfated with development of the new ski area was $16 per 

day. The value was increased by 15 percent to adjust for truncation of the 

sample to instate students. 

Walsh et al. (1983) appl ied the iterative CVM in onsite intervieWS with 

downhill skiers at a small (Loveland), medium (Copper Mountain), and large 

(Vail) ski resort in Colorado. Values increased with size of ski area which 

tends to be related to the quality variable, length of run. The method of 

payment was additional trip costs. Average value was $33 per activity day of 

five hours. Willingness to pay was inversely related to level of congest1on in 

11ft lines and on the slopes. 
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In a closely related study, Walsh and Davitt (1983) applied the individual 

observation TCM in a study of visitors to Aspen for the primary purpose of 

downhill skiing. Residents of the county who ski were not interviewed. The 

dependent variable in the demand function was the number of days per trip. The 

number of trips averaged only 1.3 per year, so the primary decision was how 

many days to stay on a single trip. The study adjusted for substitution but 

not for travel time because of lack of appreciable var1ation among respondents 

who traveled primarily by plane. The logarithmic fUnctional form indicated an 

elastiCity of demand with respect to travel cost of -.73. The average value of 

$46 per activity day was reduced by 15 percent to adjust for use of the 

individual observation approach and increased by 30 percent' for omission of 

travel time. 

Walsh et a1. (1984) used the iterative CVM in onsite interviews with 

cross-country skiers at a private concessioner (roaded natural) and public 

(nonroaded) site in Roosevelt National Forest, Colorado. The method of payment 

was additional trip costs. Values at the two sites averaged $17 per activity 

day of four hours. Values were about $4 higher in the roaded natural zone with 

convenient urban services for winter recreation use. These included a warming 

hut, food and beverages, ski rental, ski lessons, trail grooming, and regular 

patrol. 

Keith (1978; 1983) used the individual observation TCM to estimate the 

va 1 ue of snowmobl1ing in Utah. The study adjusted for travel time and 

substitutes. The average value of $67 per day was adjusted by 15 percent for 

use of the 1ndividual observation approach. 

In a closely related study, Keith (1980; 1983) used the individual 

observation TCM to estimate the value of cross-country skiing in the Cache 

Valley of Utah. Data were obtained from diaries kept by 28 participants who 
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reported a total of 200 trfps per year. The sample may not be representatfve 

as it was constrafned to prfmarily Utah State Unfversfty students and faculty. 

The primary purpose of the study was to estfmate the effects of congestion 

resulting from the presence of snomobi1ers, and concluded that the effect was 

relatively small. The average value of cross-country skiing was $16 per day. 

The val ue was not adjusted because the 15 percent decrease for use of the 

individual observation approach was offset by a 1S percent increase for 

truncatfon of the sample. 

Cfcchetti, et al. (1976) used a varfation of the zonal TCM in a regional 

demand analysis of the proposed Disney development of Mineral King skf area in 

Cal1fornia. The regional model adjusted for substitution effects in the form 

of skiers drawn from existing ski areas. The study assumed first year 

utflizatfon at 55 percent of capacity during a 20-week season, travel cost of 

4.4 cents per mile and travel time valued at $3 per hour. On this bas1s, the 

average value of sk1ing at the proposed site was estimated as approximately $36 

per day. The value was increased by 15 percent to adjust for truncation of the 

sample to instate users. 

RESORTS, CABINS, NIl ORGANIZED CAll'S 

Thus far, the only estimate of the value of resorts, cabins. and organized 

camping activities are from a single study in the Rocky Mountains. With 6.7 

percent of the total recreation use of the National forests (identical to 

hunting) the category accounts for less than 1 percent (0.7) of the benefit 

estimates. Table 14 shows an average value of $20 per day for staying at 

resorts and about $3 per day for staying in mountain homes, both seasonal and 

year-around. There is a need for further research in other regions of the 

United States. Appendix A lists several other activities in this recreation 

use categorYJ for example. organized camps and commercial public services such 
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Table 14. Resorts. Cabins. and OrganIzed ~s LIterature RevIew and Value 
Estfmate. 1987 

Author ~a]Ug ~gC a'ti~il~ da~ 
Study locatIon 
Date of survey Reported Adjusted Adj usted for 
Method to 1987 method 

Resorts 

Walsh & 011enyk (1981) 12.07 16.61 19.93 
Colorado 
1980 CVM 

Cabins 

Walsh & Ol1enyk (1981) 2.84 3.91 3.91 
Colorado 
1980 CVM 
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as hotels, stores, restaurants, etc. Perhaps the latter activities are more 

properly classified as indoor recreation. 

Wal sh and Ollenyk (1981) applled the CVM ln onsae lntervlews wlth 

visitors to resorts in or adjacent to the Arapaho, Roosevelt, Pike, and Isabel 

National Forests along the front range of Colorado. The method of payment was 

additional trip cost and value questions were asked using the iterative 

procedure. The average value of $20 per day was adjusted to convert reported 

total trip values to onsite activfty days. 

In the same study. Walsh and Ollenyk (1981) applled the CVM ln onslte 

interviews with residents of cabins in or adjacent to the same National Forests 

in Colorado. Homeowners reported total direct costs and total willingness to 

pay per month, which was divided by number of persons and 30 days. Roundtrip 

travel costs (averaging 381 miles one-way) were included for seasonal mountain 

homeowners and commuting travel costs for year-around residents. Net value per 

activity day averaged about $4 per person. 

HUNTING 

Hunting has the distinction of having more studies of recreation demand 

with nonmarket benefit estimates than any other recreation use category except 

fishing. With only 6.7 percent of total recreation use of the National 

Forests, hunting accounts for nearly 29 percent of the benefit estimates. 

Tables 15 and 16 show the average value of big game hunting as $45 per day 

compared to $31 for small game hunting. This compares to an average value of 

$36 per day for waterfowl hunting shown in Table 17. The available studies 

suggest that the value of hunting may have declined in recent years, but still 

exceeds the val ue of most outdoor recreat10n act1vities by a substantial 

amount. Appendix A lists other recreation activities in this recreation use 

category such as upland b1rd hunting and trapping. A number of small game 
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hunting studies include upland birds, but no studies have been made of 

trapping which may not be an outdoor recreation activity. 

BIG GllME HUNTING 

Brooks (1988) used a regional TCM to estimate the value of deer hunting in 

Montana. The analysis adjusted for both travel time and substitutes. The 

sample included both resident and nonresident licence holders. The average net 

val ue ranged from $22 per day for standard travel costs to $57 per day with 

travel costs reported by the individual hunters. 

Duffleld (1988) applled a reglonal TCM to estlmate the value of elk 

hunting in Montana. The sample included both resident and nonresident license 

holders. The study adjusted for travel time and substitutes. Average values 

ranged from $28 per day for standard travel costs to $68 per day for reported 

travel costs. 

Loomis and Cooper (1988) applied a regional TCM to estimate the value of 

antelope hunting in Montana. The sample included both resident and nonresident 

license holders. The study adjusted for travel time and substitutes. Average 

val ues ranged from $37 per day for standard travel costs to $64 per day for 

reported travel costs. 

Hay (1988) reported the result of a CVM study of deer and elk hunting by 

residents of each state. Data were obtained from the 1985 national survey of 

fishing and hunting which included 1nterative willingness to pay questions but 

not a protest question. The values were adjusted to delete zero bids and those 

over $130 per day as outlyers to leave a core of reasonable values. The state 

values were converted to regional values weighted on the basis of population 16 

years of age and older and the proportion participating in big game hunting. 

The eight Forest Service regional values ranged from $28 to $46 per day of deer 

64 



Table 15. Btg Game Huntfng Lfterature Review and Benefit Estimate. 1987 

Author 
Study location 
Date of su rvey 
t~ethod 

Brooks (1988) 
~'ontana 
1986 TCM 
Deer 

Brooks (l988) 
Montana 
1986 TCM 
Deer 

Duffield (1966) 
Montana 
1986 TCM 
Elk 

Duffield (1968) 
~lontana 
1966 TeM 
Elk 

Loomis & Cooper (1988) 
Montana 
1986 TCI~ 
Antelope 

Loomis & Cooper (1988) 
~'ontana 
1986 rCM 
Antelope 

Hay (1988) Deer 
Northern 
Rocky Mountain 
Southwestern 
Intermountain 
Paciffc Southwest 
Pacific Northwest 
Southern 
Eastern 

Hay (1988) Elk 
Montana 
Colorado 
Wyomfng 
Idaho 
Utah 
Oregon 
Washington 

t4cCollum et al. (1966) 
Wisconsin 
1984 reM 
Deer 

McCollum et a1. (1968) 
Wisconsin 
1984 rCM 
Deer 

Bishop et a1. (1988) 
Wisconsin 
1983 CYM 
Deer 

Bishop et al. (1988) 
Wisconsfn 
1983 Cash 
Deer 

Brown & Hay (1967) 
U.S. 
1960 CVM 
Deer 

Donnelly & Nelson (1966) 
Idaho 
1983 CYM 
Deer 

Reported 

20.68 

54.94 

26.90 

66.06 

35.76 

62.03 

26.04 
32.22 
43.07 
39.45 
42.00 
29.33 
31.63 
30.40 

30.00 
40.00 
46.00 
33.00 
41.00 
27.00 
48.00 

40.04 

42.60 

43.00 

19.00 

19.00 

19.16 

Value per activity day 

Adjusted 
to 1987 

21.51 

56.59 

27.71 

66.04 

36.65 

63.89 

27.52 
34.06 
45.53 
41.70 
44.39 
31.00 
33.43 
32.13 

31.71 
42.28 
50.74 
34.68 
43.34 
26.54 
50.74 

43.76 

46.78 

48.81 

21.57 

26.14 

21. 77 

Adjusted for 
method 

21.51 

56.59 

27.71 

66.04 

36.85 

63.89 

27.52 
34.06 
45.53 
41. 70 
44.39 
31.00 
33.43 
32.13 

31.71 
42.28 
50.74 
34.86 
43.34 
26.54 
50.74 

43.76 

46.78 

48.61 

21.57 

26.14 

21.77 



Table 15. Big Game Bunting Literature Review and Benefit Estllllate, 1987 <continued ••• ) 

Author 
Study 1 ocatf on 
Date of survey 
Method 

Donnelly & Nelson (1986) 
Idaho 
1982 TCM 
Deer 

Sorg & Nelson (1986) 
Idaho 
1982 rCM 
Elk 

Sorg & Nelson (1986) 
Idaho 
1983 CyM 
"k 

COf'{lY & Martin (1985) 
Arizona 
1981 CyM 

"k 
Heberlein & Bishop (1985) 

Wisconsin 
1964 Cash 
Deer 

Heberlein & Bishop (1965) 
Wisconsin 
1964 CVM 
Deer 

loomis et a1. (1965) 
Idaho 
1982 TeM 
Mountain Goat 

loomis at aT. (1965) 
Idaho 
1982 TCM 
Bighorn Sheep 

loomis et aT. (1965) 
Idaho 
1982 TCM 
Moose 

loomf s et a1. (1985) 
Idaho 
1982 TCM 
Antelope 

Miller (1964) 
louisiana 
1960 TCM 
Deer 

r~il1er & Hay (1984) 
Pennsylvania 
1980 rCM 
Deer 

Wllman (1964) 
South Dakota 
1980 H-P 
Deer 

Wllman (964) 
South Dakota 
1980 H-P 
Deer 

loomis 0982a) 
Utah 
1979 TCM 
Antelope 

Fisher (1982) 
Pennsylvania 
1975 TCM 
Deer 

Reported 

26.86 

35.16 

22.57 

29.40 

25.00 

31.00 

90.00 

27.80 

19.12 

35.58 

67.00 

35.00 

14.40 

26.90 

13.80 

60.00 

66 

Yalye per actlylty day 

Adjusted 
to 1987 

31.67 

41.46 

25.62 

36.67 

27.33 

33.88 

106.11 

32.78 

22.54 

41.95 

92.19 

46.16 

19.81 

37.01 

20.70 

159.04 

Adjusted for 
method 

31.67 

41.48 

25.62 

36.87 

27.33 

33.66 

106.11 

32.78 

25.92 

41.95 

78.36 

40.94 

19.61 

37.01 

23.81 

135.16 



Table 15. Bfg Game Huntfng literature Review and Benefft Estimate, 1987 (Continued ••• ) 

Author 
Study locat1on 
Date of survey 
Method 

Bell (1981) 
Louisiana 
1975 
All hedonic 

M1ller (1980) 
Colorado 
1974 TCr4 
Deer 

Mf1ler (1980) 
Colorado 
1974 CVM 
Deer 

Brown & Plummer (1979) 
Oregon 
1976 
All hedonfc 

Brown & Plummer (1979) 
Idaho 
1976 
All hedonic 

Charbonneau and liay (1978) 
United States 
1975 CV'" 
B1g game 

Hansen (1977) 
Intermountefn 
1975 CVM 
Elk 

Hansen (1977) 
Intermountain 
1975 CVM 
Antelope 

Hansen (1977) 
Intermountain 
1975 CVM 
Deer 

Martin ot al. (1974) 
Arhona 
1970 TeM 
Dear 

Mertln at a1. (1974) 
Arl:/:one 
1970 TCI~ 
othor 

Wennergren et al. (1973) 
Utah 
1970 TeM 
Deer 

Brown ot a1. (1973) 
Oregon 
1968 TCf~ 
All 

Average total valuo (56) 
1983~1988 (41) 
1968~1982 (15) 

Reported 

14.60 

65.23 

9.n 

38.14 

32.73 

64.00 

22.63 

n.70 

20.55 

18.54 

20.15 

9.34 

9.20 

36.65 
36.01 
28.65 

67 

Value per activity day 

Adjusted 
to 1987 

29.02 

142.40 

19.89 

71.25 

61.14 

127.23 

44.99 

23.26 

40.85 

52.04 

56.56 

26.22 

28.77 

45.65 
40.31 
60.22 

Adjusted for 
method 

37.72 

142.40 

22.87 

92.63 

79.48 

89.06 

44.99 

23.26 

40.85 

52.04 

56.56 

38.02 

28.77 

45.41 
39.88 
60.51 



hunting. The seven state values ranged from $29 to $51 per day for elk 

hunting. 

McCollum et a1. (1988) compared the effectiveness of a logit probabilistic 

TCM to the traditional zonal TCM to estimate the value of deer hunting at the 

Sand Hills preserve in Wisconsin. The study illustrat~ the effect of adjusted 

for travel time valued at zero, 10 percent, 20 percent, 33 percent, 50 percent, 

60 percent, and 100 percent of the wage rate. Since hunters were successful 

drawing a special deer hunting pennit for access to the fenced experimental 

site, a substitution variable was not included in the demand funct1ons. With 

travel time val ued at 33 percent of the wage rate, the results were nearly 

identical, with an average value of $44 per day for the probabilistic approach 

and $47 per day for the traditional zonal method. 

Bishop et al. (1988) reported on a 1983 survey of the value of deer 

hunting at the San Hills preserve in Wisconsin. The study compared several 

methods including a CYM dichotomous choice question and actual cash payment in 

a sealed bid auction. Each method derived a value of access to the fenced 

experimental site and the right to shoot one deer by purchasing a special deer 

hunting permit. An average value of $49 per day was reported by a subsample 

asked a dichotomous chofee question. A second subsample paid $22 per day in 

actual cash to obtain a deer hunting permit. 

Brown and Hay (1987) used the CVM to estimate the average value of deer 

hunting in the Un1ted States. The 1980 national survey of fishing and hunting 

included a willingness to pay question on deer hunting. Zero bids and bids 

over $100 per day were deleted from the study. The average U.S. value was 

estimated as $26 per day. 

A regional TCM and iterative CVM were used by Donnelly and Nelson (1986) 

to estimate the value of deer hunting in Idaho. The TCM was adjusted for 
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substitutes and travel time. The data were collected from a survey of both 

residents and nonresidents. Average values were $22 per day for the CVM 

compared to $32 for the TCM. 

Sorg and Nelson (1986) used both a regional TCM and iterative bidding CVM 

to estimate the value of elk hunting in Idaho. The authors adjusted the TCM 

for both substitutes and travel time. The data were collected from a survey of 

both residents and nonresidents. The CVM value was $26 per day compared to $41 

for the TCM. 

Corey and Martin (1985) used open-ended CYM questions to estimate the 

value Of elk hunting in the Apache Sitgreaves Forest, Arizona. Data were 

collected by mail from a sample of elk l1cense holders. The purpose of the 

study was to evaluate the trade-off in multiple-use of forage by cattle and 

elk. Values were reported per trip. Assuming an average of two days per trip, 

the value of elk hunting was $37 per day for the late rifle season. 

Heberlein and Bishop (1985) valued deer hunting at the Sand Hills preserve 

in Wisconsin. The study compared several methods including stated willingness 

to pay and actual cash payment. Each method derived a value of access to the 

site by purchasing a special deer hunting permit. The average CVM value of 

$34 was reported by a subsample asked a dichotomous choice question. A second 

subsample paid $27 in actual cash to obtain a deer hunting permit. The results 

are consistent with the hypothesis that CVM willingness to pay values closely 

approximate actual payment. 

Loomis et a1. (1985) used a regional TOM to estimate the value of hunting 

in Idaho for several unique species including bighorn sheep, mountain goat, and 

moose. It was reported that no substitute sites were available in Idaho for 

these species. In the case of moose hunting, state regulations excluded 

out-of-state hunters. Thus the moose hunting val ue of $26 is understated. 
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Nonresfdents were included in the bfghorn sheep hunting value of $33, antelope 

huntfng $42, and mountafn goat huntfng $106. These values for huntfng unfque 

species should not be consfdered fndicatfve of general big game huntfng values 

fn Idaho or other states. 

Miller (1984) used an indfvfdual observation TOM to estfmate the value for 

big game hunting fn the bottomland hardwoods of Loufsiana. Data were obtained 

from the 1980 National Survey of Fishing and Hunting. The study adjusted for 

the value of travel time but not substitutes. The average value of $76 per 

day was adjusted by 15 percent for use of the indivfdual observation approach. 

Data from the 1980 natfonal survey of ffshing and hunting was used by 

Miller and Hay (1984) to estImate the value of bIg game huntIng In 

Pennsylvania. The authors adjusted for travel tfme but not for substitutes. 

The average value of $41 per day was adjusted by 15 percent for the individual 

observatfon approach. 

Wilman (1984) applied the household productfon approach to estimate the 

value of deer huntfng in the Black Hl1ls National Forest, South Dakota. The 

purpose of the study was to predict the effects of improved forest management 

for deer habitat. For example, the value of deer hunting by resfdents of 

Custer were estfmated as $20 to $37 per day without and $34 to $54 with the 

fmproved forestry practfces. The without values are reported here. 

Loomis (1982a) used a zonal TOM to estimate the valUe of antelope huntfng 

fn Utah. The data available was limited to fnstate users. The study adjusted 

for travel time but not for substftute sites. Average val ue was $24 per 

visitor day, adjusted by 15 percent to account for nonresident use. The author 

suggested that the value may be an underestimate based on use of the linear 

functfon form. 
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Utfl fzfng the 1ndividual observation TCM, Fisher (1982) estimated the 

value of deer hunting in Pennsylvania. The study adjusted for travel time but 

not sUbstitute sites. Average value was estimated as $135 per day, even 

decreased by 15 pe~ent for use of the individual observation approach. This 

value seems extremely high, but at the time of the study, the annual deer 

harvest in Pennsylvania was h1gher than 1n any other state. 

Bell (1981) used the hedon1c method to value big game hunting 1n 

southcentral Louisiana along the Atchafalaya River Basin. Data were from the 

1975 National Survey of Hunting and F1shing and the Atchafalaya Bas1n users 

survey. The study d1d not adjust for travel t1me or subst1tute sites. Average 

value of $38 per day was 1ncreased by 30 pe~ent to adjust for the omiss1on of 

travel t1me. 

Miller (1980) est1mated the value of deer hunt1ng 1n Colorado us1ng both 

ind1v1dual observation TCM and noniterative open-ended CYM. The study derived 

separate values for res1dent and nonresident rifle hunting, resident sportsman 

hunting, muzzle-loading r1fle hunt1ng, and archery hunt1ng. The TCM and CYM 

val ues reported here are for resident rifle hunt1ng. Muzzle-load1ng and 

archery l1censes represent a very small port10n of total hunting. The study 

used a mail questionnaire sent to a random sample of l1cense holders. The rCM 

study adjusted for travel t1me but not substitutes. The CYM value represented 

willingness to pay additional costs for access to hunting areas. The CVM value 

was $23 compared to $142 for the TeM. Both values were increased by 15 percent 

because of the instate sample, and the rCM value was reduced by 15 percent to 

adjust for the ind1vidual observation approach. 

Brown and Plummer (1979) used a modified hedonic TOM to estimate the value 

of big game hunting 1n Idaho. The study did not adjust for travel time or 

substitutes. Average value was $79 per activity day. The authors also used 
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the hedonic TCM to estimate the value of big game hunting in western Oregon. 

Average value was $69 per activity day. Both state values were increased by 30 

percent to adjust for travel time. 

Charbonneau and Hay (1918) reported the results of a CYM study of big game 

hunting in the United States. Data were obtained from the 1915 national survey 

of fishing and hunting which included open-ended willingness to pay questions. 

Individual hunters were asked to value their favorite and second favorite 

hunting and fishing activities. Because the value of big game hunting was not 

reported by individuals ranking it third and below, the values were reduced by 

30 percent. This was consistent with the results of other studies showing that 

preferences signfficantly affect big game hunting values (Miller, 1980). The 

average value was $89 per day. 

Hansen (1971) utfl ized the CVM to estimate the value of deer, antelope, 

and elk hunting in the Intermountain Region. Data were from the 1975 National 

Survey of Hunting and Fishing. Themail survey question was non1terative, 

open-ended. Respondents were asked how much more they would be willing to 

spend before not engaging in the particular hunting activity in question. The 

average val ue of deer hunting was $41, antelope hunting at $23, and elk 

huntln~ at $45 per day. 

The individual observation TCM was used by Martin et ale (1974) to 

estimate the value of big game hunting in Arizona. They reported a value for 

deer hunting and a value for all other big game hunting. The study adjusted 

for travel time and substitute sites. Data were collected from instate user 

households. The value of deer hunting was $52 per day and other big game 

hunting was $57 per day. The fncrease in 15 percent for instate sampling was 

offset by a 15 percent decrease for use of the individual observation approach. 
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Wennergren et a1. (1973) used the zonal TOM to estimate the value of deer 

hunting in Utah. Data were collected from an instate sample. The study did 

not adjust for travel time or substitutes. The Average value was $38 per day 

increased by 15 percent for the instate sample and 30 percent for omission of 

travel time. 

Brown et al. (1973) used the individual observation TeM to value deer and 

elk hunting in Oregon. The study adjusted for travel time but not for 

substitute sites. It was based on instate mail sampling from a list of hUnters 

supplied by the Oregon State Game Commission. Average value was $29 per day. 

The increase in 15 percent for instate sampling was offset by a 15 percent 

decrease for use of the individual observation approach. 

SMALL GAME HUNTING 

Young et a1. (1987) used a zonal TCM and an iterative biddfng CVM to 

estimate the val ue of small game hunting in Idaho. The regional demand 

function adjusted for substitutes and travel time. The data were collected by 

phone from a sample of residents and nonresidents. The TCM value was $22 for 

hunting all small game spec1es and $20 for pheasant. The GYM valUe was $25 

per day. 

Miller (1984) used the ind1vidua1 observat10n TCM to est1mate the value 

for small game hunting 1n the bottomland hardwoods of Lou1s1ana. The data were 

from the 1980 National Survey of Fish1ng and Hunt1ng. The study adjusted for 

travel t1me but not for substitute s1tes. Average val ue of $19 per day was 

reduced by 15 percent to adjust for use of the individual observation approach. 

Miller and Hay (1984) used data from the 1980 National Survey of Fishing 

and Hunting to est1mate the value for small game hunting in South Dakota. An 

ind1vidual observation TCM approach was used. The authors adjusted for travel 
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Table 16. Small Game Hunting Literature Review and Benefit Estimate. 1987 

Author YAlu~ Qftt ~~j~jt~ g~ Study location 
Date of survey Reported Adjusted Adjusted for Method to 1987 method 

Young et al. (1987) 19.02 22.42 22.42 Idaho 
1982 TCM 

Young et al. (1987) 21.31 25.12 25.12 Idaho 
1982 CYM 

Miller (1984) 16.00 22.02 18.72 Louisiana 
1980 TCM 

Miller & Hay (1984) 30.00 41.28 35.08 South Dakota 
1980 TCM 

Sell (1981) 9.79 19.46 19.46 Louisiana 
1975 Haden 1c 

Brown & Pl ummer (1979) 21.43 40.03 52.04 
Idaho 
1976 TCM 

Charbonneau and Hay (1978) 21.00 41.75 27.23 
United States 
1975 CYM 

Hansen (1977) 13.95 27.73 27.73 
Intermountain 
1975 CYM 
Small game 

Hansen (1977) 23.06 45.84 45.84 
Intermountain 
1975 CYM 
Upland birds 

Martin at al. (1974) 14.48 40.65 34.55 
Arizona 
1970 TCM 

Average total valUe 19.00 32.63 30.82 
1983-1988 (4) 21.58 27.71 25.34 
1968-1982 (6) 17.29 35.91 34.48 
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time but not for substitutes. The val ue of $35 per day was reduced by 15 

percent to adjust for use of the individual observation approach. 

Bell (1981) ut1l1zed the Hedon1c method to est1mate small game hunt1ng 

values for the southcentral portion of Louisiana. Data were from the 1975 

National Survey of Hunting and Fishing along with the Atchafalaya Basin users 

survey. The study adjusted for substitutes and travel time. Average valUe was 

$19 per day. 

Brown and Pl ummer (1979) used the zonal TCM in combination with the 

hedonic method to allow for better utilization of available data in a study of 

hunting in Idaho. Data was obtained from the 1976 Recreation Information 

Management System (RIM) and the 1976 RARE II analysis. The study did not 

adjust for travel time or substitutes. The average value of $52 per day was 

increased by 30 percent to adjust for the omission of travel time. 

Charbonneau and Hay (1978) reported the results of a CVM study of small 

game hunting in the United States. Data were obtained from the 1975 national 

survey of fishing and hunting wh1ch included open-ended willingness to pay 

questions. Individual hunters were asked to value their favorite and second 

favorite hunting and fishing activities. Because the value was not reported by 

individuals ranking it third and below, the values were reduced by 30 percent. 

This was consistent with the results of other studies showing that preferences 

significantly affect values (Miller, 1980). The average value was $27 per day. 

Hansen (1977) reported the value of small game hunting in the 

Intermountain region including Utah, Idaho, Western Wyoming, and Nevada. The 

author obtained data from the 1975 National Survey of Hunting and Fishing. The 

survey used a non iterative open-ended CYM question. The average value was $28 

per visitor day. 
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Hansen (1977) utlized the CYM to estimate a value for upland game hunting 

in the Intermountain region. Data were obtained from the 1975 National Survey 

of Hunting and Fishing. The value question was noniterative, open ended and 

the return rate was acceptable (30 percent) although lower than desired. The 

average value was $46 per day. 

Martin et a1. (1974) utilized the individual observation rCM to estimate 

the value of small game hunting in Arizona. Data collection was restricted to 

instate users which appears reasonable for this actfvity. The study adjusted 

for substitution and travel time. The statewide value was $35 per day, reduced 

by 15 percent to adjust for use of the individual observation TCM. 

MIGRATORY WATERFOIII. HUNTING 

Hay (1988) reported the results of a CVM study of waterfowl hunting by 

residents of each state. Data were obtained from the 1985 national survey of 

fishing and hunting which included iterative wlllingness to pay questions but 

not a protest question. The results were adjusted to delete zero values and 

those over $130 per day. The reported state values were averaged to obtain 

reg10nal values, weighted on the basis of populat10n 16 years of age and older 

and the proportion partic1pating in waterfowl hunting. The Forest Service 

regional values ranged from $17 to $37 per day. 

Brown and Hay (1987) reported CYM estimates of the valUe of waterfowl 

hunting in the United States. The data came from the 1980 National Survey of 

Fishing and Hunting which included CVM questions on waterfowl hunting. The 

value question was open-ended non-1terative. The study deleted zero bids and 

bids over $100 per day. The average value was $18 per day. 

Miller (1984) used the fndividual observation TCM to estimate the value of 

waterfowl hunting in the bottomland hardwoods of Louisiana. Data was obtained 

from the 1980 National Survey of Fishing and Hunting. The author adjusted for 

76 



Table 17. Waterfowl Huntfng lfterature Revfew and Benefft Estimate. 1987 

Author Value per actfyfty day 
Study locatfon 
Date of survey Reported Adjusted Adjusted for 
Method to 1987 method 

H'y (988) 
Northern 15.69 16.58 16.58 
Rocky Mountain 19.22 20.32 20.32 
intermountain 16.66 17.61 17.61 
Pacific Southwest 35.00 37.00 37.00 
Pac1fic Northwest 18.53 19.59 19.59 
Southern 23.91 25.27 25.27 
Eastern 21.21 22.42 22.42 

Brown & Hay (1987) 13.00 17.89 17.89 
U.S. 
1980 CYM 

Miller (1984) 16.00 22.02 18.72 
Louishna 
1980 TCM 

Bell (1981) 15.41 30.64 30.64 
louisiana 
1975 Hedonfc 

Bishop & Heberlein (1980) 63.00 102.88 102.88 
Wfsconsin 
1978 Cash 

Bishop & Heberlein (1980) 21.00 34.29 34.29 
Wisconsin 
1978 CVM 

Bfshop & Heberlein (1980) 32.00 52.16 52.16 
Wisconsin 
1978 TCM 

Charbonneau and Hay (1978) 39.00 77.53 57.27 
United States 
1975 CYM 

Hansen (1977) 20.12 40.00 40.00 
Intermountain 
1975 CYM 

Martin et a'. (1974) 6.41 17.99 17.99 
Arizona 
1970 rCM 

Brown & Hammack (1972) 25.00 78.18 78.18 
Paciffc Flyway 
1968 CVM 

Average total value 23.60 37.20 35.81 
1963-1988 (9) 19.91 22.08 21.71 
1968-1982 (8) 27.74 54.21 51.68 
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travel time but not substitutes. The average value was $19 per day, reduced by 

15 percent to adjust for use of the individual observation approach. 

Waterfowl hunting in a marsh area of southcentral Louisiana was valued by 

Bell (1981), using the Hedonic method. Data were from the 1975 National Survey 

of Hunting and Fishing and the 1975 Atchafalaya Basin users survey. The study 

adjusted for substitutes and travel time. The value was $31 per day. 

Bishop and Heberlein (1980) compared several methods to value goose 

hunting at Horicon Marsh in Wisconsin. The actual cash payment accepted to 

give up a day of goose hunting was $103. The format involved checks from $1 to 

$200 sent to current holders of permits. They could either accept the check 

and give up the permit or vice versa. A second sample was asked their 

willingness to pay additional money for a permit. The dichotomous choice CYM 

question resulted in an average net willingness to pay of $34 per day. A 

third sample was asked questions which allowed implementing the zonal TCM. The 

TCM value was $52 per day with travel time valued at one-half of the wage 

rate. 

Charbonneau and Hay (1978) reported the results of a CYM study of 

waterfowl hunting in the United States. Data were obtained from the 1975 

national survey of fishing and hunting which included open-ended willingness to 

pay questions. Individual hunters were asked to value their favorite and 

second favorite hunting and fishing activities. Because the value was not 

reported by individualS ranking it third and below, the values were reduced by 

30 percent. This was consistent with the results of other studies showing that 

preferences significantly affect values (Miller, 1980). The average value was 

$57 per day. 

An Intermountain Region value was derived by Hansen (1977) using the CYM. 

Data were obtained from the 1975 National Survey of Hunting and Fishing. The 
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mail survey contained noniterative open-ended questions. The value was $40 

per day. 

Using the individual observation TCM, Martin et al. (1974) estimated the 

value of waterfowl hunting in Arizona. The study adjusted for substitutes and 

travel time. 

$18 per day. 

The reported value per household trip was converted to a value of 

The value was not adjusted because the 15 percent increase for 

instate sample and 15 percent decrease for use of the individual observation 

approach were offsetting. 

Brown and Hanunack (1972) used the CVM to estimate the value for waterfowl 

hunting in the Pacific Flyway. The study used a mail, non iterative open-ended 

questionnaire. Respondents were asked willingness to pay addftional costs 

during the waterfowl season. Average value was $78 per activity day. 

FISHING 

There have been more studies of fish1ng in the five-year period from 1983 

to 1988 than durIng the prevIous 15 years, 1968 to 1982. WIth only 6.7 percent 

of total recreation use of the National Forests, fishing accounts for 30.7 

percent of the benefit estfamtes. Tables 18, 19, 20 and 21 show the average 

value of cold water fishing as $31 per day and warm water fishing, $24, 

compared to anadromous fishing with a much higher $54, and salt water fishing 

nearly $72 per day. The later values are influenced by the high values for 

salmon fishing in the northwest and Alaska. Appendix A 1 ists fce fishing as 

another recreation activity in this recreation use category and future research 

should address its demand. 

CIlI.D WATER FISHING 

Two studies in Colorado ut1l ized the CVM to measure the value of cold 

water fIshIng. Johnson and Walsh (1987; 1988) utllfzed IteratIve bIddIng 
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questions wh1ch asked w1llingness to pay add.itional tr1p costs. Average values 

reported were $19 at Blue Mesa reservoir where catch rate was high and $15 at 

the heav1ly fished Poudre River, where the catch rate was somewhat lower and 

the average size caught about three inches smaller. At Blue Mesa reservoir, 

values increased $0.95 per day per additional fish and $1.25 per day per 

add1t10nal inch. The river f1shing value was increased by 15 percent to adjust 

for nonres1dent use. 

Wade et al. (1988) applied the zonal TCM in a study of fishing at large 

reservoirs in Ca11fornia. A regional demand function was used and the study 

adjusted for travel time and substitute s1tes. The average value of cold water 

fishing was $19 per day at four reservoirs in northern Ca11fornia. 

The Boyle et ale (1988) Grand Canyon study used a CYM dichotomous choice 

format. Wl1lingness to pay for cold water f1shing was estimated as $40 per 

day on the Colorado River in Arizona. The site is a trophy class fishery w1th 

outstanding scenery. 

Duffield et ale (1987) used a reg10nal TCM to estimate the value of cold 

water fishing in Montana. The zonal study adjusted for substitutes and travel 

t1me. An average value of $49 per day was reported for rivers and $34 for 

lakes. Although the values appear high compared to most states, many of the 

sites such as the Madison R1ver at $79 per day and the Upper Yellowstone River 

at $103 per day are among the highest quality in the nation. 

Brown and Hay (1987) used the 1980 nat10nal survey of fishing and hunt1ng 

wh1ch included CVM data on cold water fishing. Zero b1ds and bids over $100 

per day were deleted from the open-ended non1terat1ve study. Average U.S. 

value was about $17 for trout f1shing. 

Fiore and Ward (1987) used the zonal TeM to estimate the value of fishing 

at Heron Reservoir in New Mexico. The study adjusted for travel time and 
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Table 18. Cold Water Ftst'fng L fterature Review and Benefit Estfmate. 1987 

Author 
Study 1 ocat I on 
Date of survey 
~lethod 

Johnson & Walsh (1988) 
Colorado 
1986 CVM 

Wade et al. (1968) 
Cal Hornia 
1985 TCM 

Boyle et al. (1988) 
Arizona 
1985 CV1>1 

Fiore & Ward (1987) 
New Mexico 
1981 rCM 

Johnson & W11.h (1987) 
Colorado 
1986 CV~1 

Brown & Hay (1967) 
U.S. 
1980 CV~l 

Talhelm et a1. (1987) 
Ontario, Canada 
1980 TCr~ 

Oster et al. (1967) 
Wyoming 
1986 rCM 

Duffield et al. (1987) 
~lontana 
1965 Lakes TCM 

Duffield et al. (1987) 
Montana 
1985 Streams TCM 

Kealy & Bishop (1986) 
Wisconsin 
1978 TCM 

Richards et al. (1965) 
Arizona 
1982-83 TCM 

Mullen & Menz (1985) 
New York 
1976 TCM 

Sorg et a1. (1985) 
Idaho 
1982 CVM 

Sorg et a1. (1985) 
Idaho 
1982 rCM 

Miller & Hay (1984) 
Idaho 
Minnesota 
Ar1zona 
Maine 
Tennessee 
1960 rCM 

Adamowicz & Ph1lllps (1983) 
Alberta, Canada 
1975-76 CVM 

Value per act1yity day 

Reported Adjusted 
to 1987 

13.01 13.40 

18.24 19.28 

37.60 39.74 

9.25 11.60 

18.83 19.39 

12.00 16.51 

17.00 23.39 

9.78 10.07 

32.48 34.33 

47.86 50.59 

19.54 31.91 

120.10 138.96 

19.90 37.17 

15.63 18.43 

25.55 30.12 

27.00 37.15 
29.00 39.90 
35.00 48.16 
23.00 31.65 
30.00 41.26 

13.99 26.97 
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Adjusted for 
method 

15.41 

19.28 

39.74 

11.60 

19,39 

16.51 

23.39 

10.07 

34.33 

50.59 

31. 91 

118.12 

37.17 

18.43 

30.12 

37.15 
39.90 
48.16 
31.65 
41.28 

31.02 



Table 18. Cold water FIshing Literature Review and Benefft Estimate. 1987 (Continued ••• ) 

Author 
~s]u~ ~~[ ~t1~lt~ ~all Study location 

Date of survey Reported Adjusted Adjusted for Method to 1987 method 

Vaughn & Russell (1982) 21.00 31.50 31.50 U.S. 
1979 CVM 

Vaughn & Russell (1982) 15.23 22.85 22.85 U.S. 
1979 rCM 

Vaughn & Russell (1982) 19.85 29.78 29.78 U.S. 
1979 TCt~ 

Welthman & Haas (1982) 15.67 23.51 23.51 Missouri 
1979 TCM 

Walsh & 011enyk (1981) 8.94 12.30 14.76 Colorado 
1980 CVM 

King & Walka (1980) 9.30 12.80 14.72 Arizona 
1980 TCM 

USFII'S (1980) 12.93 17.79 17.79 Idaho 
1980 CV~' 

USFWS (1980) 14.50 19.95 19.95 U.S. 
1980 CVM 

Walsh et al. (1980a) 10.90 17.80 17.80 
Colorado 
1978 CV~' 

Walsh et al. (1980b) 10.53 17.20 17.20 
Colorado 
1978 CVM 

Brown & Plummer (1979) 19.00 35.49 46.12 
Washington 
1976 Hedonic 

Brown & Plummer (1979) 34.00 63.51 82.55 
Oregon 
1976 Hedonic 

Charbonneau and Hay ( 1978) 21.00 41.75 29.23 
Un Ited States 
1975 CVM 

Hansen (1977) 9.76 19.40 19.40 
Intermountain Region 
1975 CVM 

Martin et a1. (1974) 10.15 28.49 28.49 
Arizona 
1970 rCM 

Gordon (1970) 3.65 11.41 14.83 
Idaho 
1968 reM 

Bfanchl (1969) 3.51 10.40 11.96 
Kentucky 
1969 reM 

Kalter & Gosse (1969) 9.19 32.05 46.47 
New York 
1965 TCM 

Average total value (39) 21.12 29.95 30.62 
1983-1988 (20) 28.04 34.65 33.71 
1968-1982 (19) 13.85 24.99 27.36 
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subst1tute s1tes. The reservoir was stocked w1th catchable s1ze rainbow trout. 

The average value per f1sh1ng day was estimated as about $12. 

A zonal TCM was used by Oster et ale (1987) to derive ffshing values at 

Flam1ng Gorge Reserv01r 1n Wyom1ng. The authors conducted a survey of anglers 

v1s1t1ng the reserv01r, 98 percent of wh1ch came from the four state area: 

Utah, Wyoming, Colorado, and Idaho. As a result, 93 percent l1ved within a 

250-mlle rad1us of the reservoir. The study adjusted for travel t1me and 

subst1tutes. An est1mated value of $10 per day probably reflects the 

deteriorated quality of fish1ng in the reserv01r. 

Talheim et al. (1987) used a mod1ficat1on of the zonal TCM to estimate 

changes in angler values due to acid ra1n in lakes of Eastern Ontar10. The 

study appears to incl ude an adjustment for travel t1me and substitutes. The 

average value of fish1ng was est1mated as $23 per day. 

Kealy and B1shop (1986) used a max1mum l1ke11hood zonal TCM model to 

estimate the value of sport f1shing 1n Lake Mich1gan as $32. They suggested 

that use of ordinary least squares est1mat1on procedure would have biased 

consumer surplus est1mates upward. The location of the study would ind1cate 

that these results could also have been placed 1n the anadromous f1shing 

section. Anglers were fish1ng for trophy quality salmon as well as trout. 

Mull en and Menz (1985) used a zonal rCM to study the impact of ac1d 

deposition on the value of f1sh1ng in Ad1rondack lakes. Data were collected 

from a survey of l1censed New York state resident anglers. Since more than 90 

percent of the Ad1rondack anglers live in New York state, the value was not 

adjusted for nonresidents. The authors adjusted for travel t1me and 

subst1tutes. The average value was estimated as $37 per day. 

Richards et'al. (1985) used an individual observation rCM to est1mate the 

value of cold water fishing at Leefs Ferry on the Colorado rfver 1n Ar1zona. 

83 



The study adjusted for travel time but not for substitute sites. Average value 

was $116 per day. The site is considered a trophy class fishery and is 

approx1mate1y the same location as the Boyle et a1. (1986) study. The value 

was reduced by 15 percent to adjust for application of the individual TOM. 

Sorg et a1. (1985) used both an iterative GVM and zonal TCM to estimate 

the valUe of cold water fishing in Idaho. The regional study included res1dent 

and nonresidents vfsits to 51 sites and adjusted for travel time and 

substitution. The TGM value was $30 per day compared to a CVM value of $18. 

The CYM value lncreased $2.12 per addltlonal flsh and $1.89 per addltlonal 

inch. 

Mlller and Hay (1984) used data frOOJ the 1980 natlonal survey of flshlng 

and hunting to derive regional values for cold water fishing in f1ve states. 

The study used the individual observation TCM approach and adjusted for travel 

time but not for substitutes or nonresident use. Values ranged from $32 in 

Maine to $48 in Arizona. The valUes were not adjusted because the 15 percent 

increase for 1nstate sample was offset by the 15 percent decrease for use of 

the individual observation approach. 

Adamowicz and Ph11lips (1963) used the iterative GVM in a survey of 

Alberta res1dent fishermen. The average value was about $31 per day for cold 

water ang1 ing in the province, increased by 15 percent to adjust for 

nonresident use. Using the hedonic method, they estimated the value of an 

addltlonal flsh as $2.37 to $3.74. 

Vaughan and Russell (1982) used a zonal TCM and open-ended non1terat1ve 

CVM to estimate a nat10nal value for trout fishing. Data were collected at 

private fee fishing sites. The study adjusted for travel time and substitutes. 

A 200-mile radius was used as the cutoff for market area. The reM values 

ranged from $23 for hatchery trout to $30 for wild trout and the CVM value was 
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about $32. They are corrected and updated estimates previously presented in 

50r9 and Loom!s (1984). 

Weithman and Haas (1982) used a zonal TOM to estimate the value for cold 

water fishing in lake Taneycomo, Missouri. The study adjusted for travel time 

but not substitute sites. The value was about $24 per day. 

Walsh and Olienyk (1981) used an iterative CVM procedure to study cold 

water fishing in four national forests along the Front Range of Colorado. The 

reported average wil11ngness to pay was adjusted by 20 percent to $15, 

correcting reported total trip values to on-site activity. 

King and Walka (1980) used an individual observation TOM in a study of 

cold water fishing on the Fort Apache Indian Reservation, Arizona. The study 

did not adjust for substitutes or travel time. The average value was $15 per 

day, increased by 30 percent to adjust for travel time and decreased by 15 

percent for use of the individual observation approach. 

The U.S. Fish and Wildlife (1980) Hunting and Fishing Survey derived a 

national average value for trout fishing. The personal interviews utilized an 

iterative CVM format. Respondents were asked willingness to pay additional 

trip costs. The average value was $20 per day for the nation and $18 for 

Idaho. 

Two separate studies in Colorado utilized the CVM to measure the valUe of 

cold water fishing. Walsh et a1. (1980a) utilized an in-person, noniterative, 

open-ended question which asked willingness to pay additional trip costs. 

Data for this study were collected at high mountain reservoirs and lakes. The 

average value was $18 per activity day. 

Walsh et a1. <1980b) reported the results of a CVM study of fishing on 

Homestake Creek, Frying Pan River, and Eagle River in western Colorado. The 

open-ended willingness to pay questions were asked in the context of added 
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travel costs. The reported average value of $17 per day was adjusted for 

congestion levels. It should be noted that the Frying Pan River has become 

trophy class fishing since this study and would have a significantly higher 

value. 

Brown and Plummer (1979) used a modified hedonic TCM to value cold water 

fishing in Washington and Oregon. The study did not adjust for substitutes or 

travel time. Average values were $46 in western Washington and $83 in Oregon. 

The values were increased by 30 percent to adjust for travel time. 

Charbonneau and Hay (1978) reported the results of a CVM study of trout 

fishing in the United States. Data were obtained from the 1975 nat10nal survey 

of f1shing and hunting which included open-ended willingness to pay questions. 

Individual fishermen were asked to value their favorite and second favorite 

hunting and ffshing activities. Because the value was not reported by 

individuals ranking it third and below, the values were reduced by 30 percent. 

This was consistent with the results of other studies showing that preferences 

significantly affect values (M1ller, 1980). The average value was $29 per day. 

Hansen (1977) used the CVM to estimate the valUe of cold water fishing in 

the Intermountain Reg1on: Utah, Idaho, Western Wyoming, and Nevada. Data 

were obtained from the ·1975 National Survey of Hunting and Fishing. The mall 

survey ut1lized a non iterative, open-ended format. Respondents were asked how 

much they were willing to spend before they would not engage in cold water 

fishing. The study reported a value of $19 per activity day. 

Martin et a1. (1974) appl ied the 1ndiv1dual observation TCM to estimate 

the value of cold water fishing in Arizona. The resident household survey was 

adjusted for travel time and subst1tution. The average value of $28 per 

activity day was not adjusted. A 15 percent increase for nonresident values 
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would be offset by a 15 percent decrease for use of the individual observation 

approach. 

Gordon (1970) estimated the value of Idaho cold water fishing using the 

zonal TCM. The study did not adjust for substitutes or travel time. The 

average value was $15 per day for fishing in high country lakes. The value was 

increased by 30 percent to adjust for omission of travel time. 

The value of cold water fishing in Kentucky was estimated by Bianchi 

(1969) using the zonal TeM. Fishermen were approached onsite and given a 

survey to complete and return by mail. The study adjusted for travel time and 

substitutes within the state. A ISO-mile zonal cutoff was used when deriving 

the demand curve. The study reported a value of $12 per activity day, 

increased by 15 percent to adjust for nonresident use. 

Kalter and Gosse (1969) used a modif1ed zonal TOM to estimate the value of 

cold water fishing in New York state. The study was based on national survey 

data and did not adjust for travel time or substitute sites. The value of $46 

per day was increased by 30 percent for omission of travel time and increased 

by 15 percent for use of an instate sample. 

AHADRIJIOUS FISHING 

Donnelly et a1. (1983) used a regional rCM and Iterative bidding CVM to 

estimate the value for Steel head fish1ng in Idaho. The telephone survey 

incl uded both resi dents and nonresidents having an Idaho steel head license. 

The regional demand function adjusted for travel time and substitutes. The 

average TCM value was $17 and the CVM value, $24 per day. The values appear 

low compared to others reported. The authors suggest that this is due to the 

higher average round-trip distance of 331 miles. The CVM value was equivalent 

to $7.95 per fish caught. It was reported that the runs of anadromous fish 
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Table 19. Anadromous Fishing Literature Review and Value Estl.ate. 1987 

Author 
Study location 
Date of survey 
Method 

Donnelly et al. (1983) 
Idaho 
1982 TCM 

Donnelly et al. (1983) 
Idaho 
1982 CVM 

Strong (1983) 
Oregon 
1977 TCM 

Brown et al. (1980) 
Oregon 
1977 TCM 

Brown at al. (1980) 
Washington 
1977 TCM 

Charbonneau and Hay (1978) 
Un 1ted States 
1975 CVM 

Brown et al. (1976) 
Oregon 
1974 TCM 

Gordon (1970) 
Idaho 
1968 TCM 

Mathews and Brown (1970) 
Wash1 ngton 
1967 CVM 

Average total value 
1983-1988 (3) 
1968-1982 (6) 

Reported 

14.29 

20.26 

22.95 

17.36 

20.92 

51.00 

21. 77 

17.00 

38.75 

24.92 
19.17 
27.80 
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Valye per activity day 

Adjusted 
to 1987 

16.85 

23.89 

40.21 

30.41 

36.65 

101.39 

47.52 

53.16 

127.26 

53.04 
26.98 
66.07 

Adj usted for 
method 

16.85 

23.89 

46.24 

34.97 

42.15 

70.97 

54.65 

69.11 

127.26 

54.01 
28.99 
66.52 



have increased since the study was completed, which would increase the value of 

fIshIng. 

Strong (1983) used a zonal TOM to estimate the value of steel head fishing 

in Oregon. The study reanalyzed data collected by Brown et al. (1980). The 

study adjusted for travel time but the sample did not include nonresidents of 

the state. Application of a semilog model resulted in an estimated value of 

$46 per day, increased by 15 percent for use of an instate sample. 

Brown et al. (1980) applied a zonal TCM to estimate the value of steel head 

fishing in Oregon and Washington. The study was based on a large mail survey 

of instate residents. The authors adjusted for travel time in Oregon and in 

one of three equations for Washington. The authors did not adjust for 

substitution. The average value of steel head fishing in Oregon was $35 per 

3.3 hour day compared to about $42 in Washington. Both values were increased 

by 15 percent to adjust for the instate sample. 

Charbonneau and Hay (1978) reported the results of a CVM study of 

anadromous f1shing 1n the United States. Data were obtained from the 1975 

national survey of fishing and hunting which included open-ended willingness to 

pay questions. Individuals were asked to value their favorite and second 

favorite hunting and fishing activities. Because the value was not reported by 

individuals ranking it third and below, the values were reduced by 30 percent. 

Th1s was consistent with the results of other studies showing that preferences 

significantly affect values (Miller, 1980). The average value was $71 per day. 

Brown et al. (1976) used the zonal TCM to reestimate data from an earlier 

study of fishing in Oregon (Brown et al. 1964). The authors adjusted for 

travel time but not for substitutes. The val ue of salmon fishing was about 

$55 per day, increased by 15 percent for use of an instate sample. 
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Gordon (1970) applied a variation of the zonal TeM to estimate the value 

of anadromous fish1ng in Idaho. The study did not adjust for travel time or 

substitution. The average value estimated as $69 per day was increased by 30 

percent to adjust for the omission of travel time. 

Mathews and Brown (1970) applied an open-ended CYM question to estimate 

the value of salmon fishing in the state of Washington. The study adjusted for 

the availability of substitutes. The average value was $127 per day. 

WARM WATER FISHING 

Hay (1988) reported the results of a GYM study of bass fishing by 

residents of each state. Data were obtained from the 1985 national survey of 

fishing and hunting which included iterative willingness to pay questions but 

not a protest question. The results were adjusted to detele zero values and 

those over $130 per day. The reported state values were averaged to obtain 

regional values. weighted on the basis of population 16 years of age and older 

and the proportion participating in bass fishing. The Forest Service regional 

values ranged from $8 to $23 per day. 

Fiore and Ward (1987> used the zonal TCM to estimate the val ue of warm 

water fishing at Elephant Butte ReserVOir in New Mexico. The study adjusted 

for travel time and substitution. The primary species caught was white bass. 

In addition. the reservoir had some large mouth bass. catfish and walleye. The 

average value of fishing was estimated as $31 per day. 

Sorg et a1. (985) used a zonal TGM and an iterative bidding CVM to 

estimate the valUe of warm water f1shing in the state of Idaho. The regional 

demand function adjusted for substitute sites and the value of travel time. 

The sample of anglers included residents and nonresidents. Average CYM values 

were $14 per day and $31 for the zonal TCM. The authors also reported a GYM 

value of $0.90 per additional fish caught. 
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Table 20. Wanm Water Fishing literature Review and Benefit Estfmate~ 1987 

Author 
Study 1 ocat 1 on 
Date of survey 
Method 

Hay (1988) 
Northern 
Rocky Mounta 1n 
Southwestern 
Intermountain 
Pacific Southwest 
Pac1fic Northwest 
Southern 
Eastern 

Flore & Ward (1987) 
New Mextco 
1981 TCM 

Sorg et al. (1985) 
Idaho 
1982 CVM 

Sorg et aT. (1985) 
Idaho 
1962 TeM 

Mfller (1964) 
Louls1ana 
1980 TCM 

Menz & Wilton (1983) 
New York 
1976 TCM 

Palm & Malvestuto (1963) 
Georgia, Alabama 
1976-1980 TCM 

Vaughn & Russell (1982) 
U.S. 
1979 TCM 

Vaughn & Russell (1982) 
U.S. 
1979 TCM 

Vaughn & Russell (1962) 
U.S. 
1979 CVM 

Marttn et a1. (1982) 
Nevada 
1978-1979 TCM 

Bell (1981) 
Loulslllna 
1975 Hedonic 

Z1emer et al. (1980) 
Georgia 
1972 TCM 

Charbonneau & Hay (1978) 
Un 1 ted States 
1975 CVM 

Mart1n et al. (1974) 
Arh:ona 
1970 TCM 

Gibbs (1974) 
florida 
1970 TCM 

Average total value 
1983-1988 (14) 
1968-1982 (9) 

Reported 

7.69 
11.35 
16.66 
11.51 
22.00 
12.64 
13.84 
13 .49 
24.63 

11.94 

26.36 

23.00 

25.68 

6.90 

9.74 

13.33 

15.00 

44.63 

15.96 

13.23 

19.00 

12.48 

10.81 

16.79 
16.56 
17.13 
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VaJue per act1y1ty day 

Adjusted 
to 1987 

8.13 
12.00 
19.72 
12.17 
23.25 
13.57 
14.63 
14.26 

30.89 

14.08 

31.08 

31.65 

47.97 

14.53 

14.61 

20.00 

22.50 

69.91 

31.77 

33.54 

37.77 

35.03 

30.34 

25.37 
20.57 
32.83 

Adjusted for 
method 

8.13 
12.00 
19.72 
12.17 
23.25 
13 .57 
14.63 
14.26 

30.69 

14.08 

31.08 

26.90 

40.76 

12.35 

14.61 

20.00 

22.50 

59.42 

31.77 

28.50 

26.44 

29.78 

34.89 

23.55 
19.56 
29.77 



Miller (1984) used the individual observation TCM to estimate a value for 

warm water fishing in the bottomland hardwoods of Louisiana. Data were 

obtained from tho 1980 National Survey of Fishing and Hunting. The study 

adjusted for travel time but not for substitute sites. The average val ue 

estimated as about $27 per day was reduced by 15 percent to adjust for use of 

the individual observation approach. 

Menz and Wilton (1983) used the individual observation TeM to estimate the 

val ue of the st. Lawrence River and eastern Lake Ontario bass fishery to 

residents of New York state. The study adjusted for travel time and 

substitution. The average valUe of $41 per day ranged from $35 for Lake 

Ontario to $48 for the St. Lawrence River. Both values were decreased by 15 

percent to adjust for use of the individual observation approach. 

Palm and Malvestuto (1983) applied an individual observation TCM to 

estimate the value of warm water fishing in West Point Reservoir, Georgia. The 

study appears to have adjusted for travel time and SUbstitutes. The average 

value of warm water fishing was $12 per day. Values were estimated as about 

$9 for bank fishing and $18 for fishing from a boat. Values were $42 for bass 

fishing compared to $15 for crapp1e. All values were reduced by 15 percent to 

adjUst for use of the individual observation approach. 

Vaughan and Russell (1982) used a zonal rCM and open-ended CVM to estimate 

the national value for warm water fishing for catfish. The study adjusted for 

both travel t1me and substitutes. The average TeM val ues per day were $15 for 

hatchery fishing to $20 for wild fish. The CVM value averaged about $23 per 

day. These are corrected and updated values previously present in Sorg and 

Loomis (1984). 

Martin et al. (1982) used an individual observation TCM to estimate the 

value of warm water fishing at Lake Mead located in Nevada and Arizona. The 
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study adjusted for substitutes and travel time. Large-mouth black bass fishing 

was declining in the lake and one of the objectives of the study was to 

estimate the proportion of the total value of the fishing that was contributed 

by large-mouth black bass fish1ng. The average dally value of fishing was 

about $59 adjusted downward by 15 percent to account for use of the 1nd1v1dual 

observation approach. 

Bell (1981) app11ed the hedonic method to estimate the value of warm water 

fish1ng in south central Louisiana. The study adjusted for travel time. Oata 

were obtained from the 1975 National Survey of Hunting and Fish1ng and an 

Atchafalaya Basin users survey. The value was estimated as $32 per day. 

The individual observation TCM was used by Z1emer et a1. (1980) for 

val uation of warm water fishing in Georgia. The data were restricted to 

1nstate users. The study adjusted for travel time but not for substitut1on. 

The authors reported values per trip averaging 2 days in length. The resulting 

average value of $29 per day was decreased by 15 percent to adjust for use of 

the 1ndividual observation approach. 

Charbonneau and Hay (1976) reported the results of a CVM study of bass and 

panf1sh fishing in the United States. Data were obta1ned from the 1975 

national survey of f1shing and hunting wh1ch included open-ended willingness to 

pay questions. Individuals were asked to value their favor1te and second 

favorite hunt1ng and f1shing act1vities. Because the value was not reported by 

ind1viduals ranking it third and below, the values were reduced by 30 percent. 

This was cons1stent with the results of other studies showing that preferences 

signif1cantly affect values (Miller, 1960). The average valUe was $26 per day. 

Martin et al. (1974) used the 1ndiv1dual observation TCM to estimate the 

value of warm water fishing 1n Arizona. The sample was restricted to instate 

users. Adjustments were made for travel time and subst1tutes. The average 
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value was about $30 per day decreased by 15 percent to adjust for use of the 

individual observation approach. Warm water fishing was assumed to be 

primarfly an instate activity. 

A study by Glbbs (1974) ln Florlda. applled a varlatlon of the lndlvldual 

observation TCM. The study used cost per day on sfte as the price variable. 

The authors did not adjust for travel time or substitutes. Warm water fishing 

was val ued at $35 per day increased by 30 percent to adjust for omission of 

travel time and decreased by 15 percent for use of the individual observation 

approach. 

SAlT lATER FISHING 

Hanemann et a1. (1988) used a mult1nomial TeM model to estimate the value 

of sport f1shing in southcentral Alaska. In 1986, there were 1,354,600 days of 

fishing in southcentral Alaska, accounting for 65 percent of the statewide 

total. Resident anglers accounted for more than 85 percent (1,153,600 days). 

Data were collected by mail from resident and nonresident anglers. The study, 

designed primarily to estimate the marginal value of a fish caught, adjusted 

for substitute sites and travel time. The average value was estimated as $204 

per day and ranged from $154 for nonresidents to $220 for residents. Whl1e 

these values are the highest reported in the United States, many sites have 

unique qualities such as trophy-sized fish or wilderness experience. The most 

valuable: k1ng salmon ffshing on the Kenai river, halibut fishing at Kachemak 

Bay, red salmon fishing at the Russian river, and halibut ffshing at Deep Creek 

Marine. Th1s study includes values which should be included in Anadromous 

flshlng. 

Cameron and James (1987) appl fed the dichotomous choice CVM in personal 

interviews with marine sport fishermen in British Columbia. Individual 
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Table 21. Salt Water Ffshfng Lfterature Revfew and Benefft Estfmate. 1987 

Author Value per activity day 
Study location 
Date of survey Reported Adjusted Adj usted for 
Method to 1987 method 

Hanemann at 01 • (1988) 149.25 153.73 153.73 
Alaska 
1986 rCM 
Salmon, Halibut 

Hanemann at a1. (1988) 213 .25 219.65 219.65 
Alaska 
1986 rCM 
Salmon, Halibut 

Cameron & James (1987) 48.83 53.37 53.37 
British Columbia 
1984 CVM 
Salmon 

Rowe et 01. (1985) 56.80 71.23 60.55 
Cal Hornia, Oregon, Washington 
1981 TCM 
General 

Huppert & Thompson (1984) 13.00 18.69 18.69 
Calfforni a 
1979-80 rCM 
Party boats 

Huppert & Thompson (1984) 20.00 28.76 28.76 
California 
1979-80 rCM 
Party boats 

SMS Research (1983) 47.00 53.35 53.35 
Hawaii 
1983 CVM 
General 

Brown at a1. (1980) 78.00 136.66 136.66 
Oregon 
1977 rCM 
Salmon 

Brown at a1. (1980) 75.00 131.40 131.40 
Washington 
1977 rCM 
Salmon 
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Table 21. Salt Water Flshfng Lfterature Revfew and Benefft Estfmate. 1987 
(continued) 

Author 
Study location 
Date of survey 
Method 

McConnell (1979) 
Rhode Island 
1978 rCM 
Flounder 

McConnell (1979) 
Rhode Island 
1978 rCM 
Flounder 

Crutchfield & Schelle (1979) 
Washington 
1978 CVM 
Salmon 

Charbonneau & Hay (1978) 
U.S. 
1975 CVM 
Offshore boat 

Charbonneau & Hay (1978) 
U.S. 
1975 CVM 
Surf 

Charbonneau & Hay (1978) 
U.S. 
1975 CVM 
Bays 

Charbonneau & Hay (1978) 
U.S. 
1975 CVM 
Pier 

Charbonneau & Hay (1978) 
U.S. 
1975 CVM 
General 

Average total value 
1983-1986 (7) 
1968-1982 nO) 

Reported 

30.34 

67.06 

18.00 

73.00 

19.00 

22.00 

16.00 

22.00 

56.97 
76.30 
42.04 
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value per act1vity day 

Adjusted 
to 1987 

49.55 

109.51 

29.39 

145.12 

37.77 

43.74 

31.81 

43.74 

79.85 
65.54 
75.67 

Adj usted for 
method 

42.12 

93.08 

29.39 

101.58 

26.44 

30.62 

22.27 

30.62 

72.49 
64.01 
64.42 



w1llingness to pay was $53 per day for salmon fishing. The value of catching 

an additional chinook salmon was estimated as $16. 

Rowe et ale (1985) appl fed TCM single equation and multinomial choice 

models in a study of marine fishing on the Pacif1c coast. The mOdified 

individual observation TCM used data from mal1 and telephone surveys. The 

study reported average values per trip adjusted for travel time and 

substitution. Converted to a per fishing day, the single equation average 

value was estimated as $61. The value was decreased by 15 percent to adjust 

for use of the individual observation approach. 

Huppert and Thomson (1984) applied a zonal TCM to estimate the demand for 

marine fishing from party boats off the coast of California. The study 

adjusted for travel time and substitution. The average val ue ranged from $19 

to $29 w1th travel time at one-third to two-thirds of the wage rate. 

SMS Research (1983) applied iterat1ve CVM questions 1n a study of marine 

sport fishing in Hawaii. Adjusted for starting point, the average value was 

$53 per day. 

Brown et al. (1980) used a zonal TCM to estimate the val ue of marine 

salmon fishing off the coast of Oregon and Washington. The results were based 

on a mail survey of instate residents. The study adjusted for travel time but 

not for substitution. The average value of salmon fishing in Oregon was $137 

per day compared to $131 in Washington. Both val ues were increased by 15 

percent to adjust for nonresident use. 

Crutchfield and Schelle (1978) used open-ended CVM questions in a study of 

ocean fishing in the state of Washington. The average dal1y value was 

estimated as $29. 

McConnell (1979) used the individual observation TCM and household 

production approach to estimate the value of salt water fishing for flounder 
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off Rhode Island. The study adjusted for travel time but not for substitutes. 

It did not include a quality variable. The average TCM value was $42 per day 

compared to $93 for the household production approach which adjusted for 

quality of the experience. The values were decreased by 15 percent to adjust 

for use of individual observations. 

Charbonneau and Hay (1976) reported the results of a open-ended 

non iterative CVM study of salt water fishfng in U.S. waters. Data were 

obtained from the 1975 National Survey of Hunting and Fishing. Individuals 

were asked to value their favorite and second favorite fishing activ1t1es. 

Compared to the 1980 survey of all users, the value of an individual's favorite 

activities perhaps should be adjusted down by 30 percent. The adjusted values 

were $102 for offshore fish1ng, $26 for surf, $31 for bays, $22 for pier, and 

averaged $31 for general saltwater fishing. 

NONCONSUMPTIVE FISH AND WILDLIFE 

There have been very few studies of the demand for nonconsumptive fish and 

wildlife recreation. However, with less than 1 percent (O.7) of total 

recreation use recorded in the National Forests, this category accounts for 

nearly 5 percent of the benefit estimates. Table 22 shows the average valUe 

as $22 per day. Most of the study sites have been located in southwestern 

states. There is a need for further research in other regions of the Un1ted 

State •• 

loom1s (1988) reported the preliminary results of a CYM study of the value 

of v1ew1ng deer in California. The mail sample of about 900 resident 

households answered an open-ended non1terative willingness to pay question 

concerning their nonconsumptive wlldl1fe recreation trips in the state. The 

wild11fe division funded the study emphasizing the viewing of deer. The method 

of payment was added tr1p costs which was easily understood and resulted in no 
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Table 22. Nonconsuapt1ve Fish and Wildlife literature Review and Benefit Estilll4te. 1987 

Author Value per activity day Study location 
Date of survey Reported Adjusted Adj usted for Method to 1987 method 

Loomis (1988) 22.12 22.12 22.12 Cal Hornia 
1987 CYM 

Loomi s (1988) 16.26 16.26 16.26 Cal Hornia 
1987 CYM 

Hay (1988) 
Northern 20.08 21.23 21.23 Rocky Mountain 19.21 20.31 20.31 Southwestern 29.72 31.41 31.41 Intermountain 28.15 29.76 29.76 Pacific Southwest 32.00 33.82 33.82 Pacific Northwest 18.06 19.09 19.09 
Southern 19.55 20.66 20.66 
Eastern 18.94 20.02 20.02 

King et al. (1987) 6.10 6.45 12.90 
Arizona 
1985 CYM 

Stoll & Johnson (1984) 4.47 5.27 5.27 
Texas 
1982 CYM 

Stoll & Johnson (1984) 16.87 19.89 19.89 
Texas 
1982 CYM 

Richards & King (1982) 39.50 69.20 38.06 
Arizona 
1977 rCM 

Average total value 20.79 23.96 22.20 
1983-1988 (13) 19.35 20.48 20.98 
1968-1982 (1) 39.50 69.20 38.06 
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significant rejection of the payment vehicle. Average values were $22 per day 

for primary purpose trips and $16 per day for all trips in which deer were 

viewed. 

Hay (1988) reported the results of a CVM study of nonconsumpt1ve wildlife­

related recreation by residents of each state. Data were obtained from the 

1985 national survey of fishing and hunting which included iterative 

willingness to pay questions but not a protest question. The results were 

adjusted to delete zero values and values per day which exceeded five percent 

of before tax household income. Values per day exceeding $200 but less than 

five percent of income were converted to $200. The reported state values were 

averaged to obtain regional values, weighted on the basis of population 16 

years of age and 01 der and the proportion participating in primary 

nonconsumpt1ve wildlife trips. The Forest Service regional values ranged from 

$19 to $34 per day. 

King et al. (987) applied the CVM to estimate the nonconsumpthe use 

value of 70 desert bighorn sheep to residents of Tucson, Arizona. The method 

of payment used in asking the open-ended non-iterative willingness to pay 

quest10n was an annual membersh1p in a nonprofft foundation which would protect 

the habitat for bighorn sheep on Pusch Ridge, north of Tucson. The annual 

household value reported was adjusted to roughly approximate value per activity 

day, assum1ng one-fourth of the households with two persons take one tr1p per 

year. The median recreat10n use value was estimated as $13 per day. 

Stoll and Johnson (1984) used the CVM to estimate the nonconsumpt1ve use 

value of the Aransas Wildlife Refuge 1n south Texas. The ma1n attract10n was 

the presence of 139 whooping cranes, an endangered species. Refuge users were 

handed a self-adm1nistered mail-back quest10nna1re wh1ch 1ncluded a dichotomous 

choice question. Method of payment was an annual entrance fee. Assuming one 
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visit per year, the recreation use value was estimated as $5 per day and 

option price, $20, including both expected consumer surplus of recreation use 

and option value. 

Richards and King (1962) used the individual observation TeM to estimate 

the nonconsumpt1ve use value of wildlife in southeastern Arizona. Visitors 

were handed a self-administered mail-back questionnaire onsite. The modified 

TCM equation explained the number of days per trip with price specified as 

onsite costs (lodging, food, guide service, etc.) plus the usual travel cost. 

The study included travel time at 100 percent of the wage rate and did not 

adjust for substitution. The valUe of nonconsumptive wildlife-based recreation 

was estimated as $36 per activity day. This estimate was decreased 30 percent 

to adjust travel time to 50 percent of the wage rate, and decreased 15 percent 

to adjust for use of the individual observation approach. 

OTl£R RECREATION ACTIVITIES 

There have been few studies of other recreation activ1ties such as 

1ndividual and team sports, playing games, gathering forest products, viewing 

interpretive exhibits, attending programs, guided and unguided touring, guided 

and unguided walking, viewing interpretive signs, listening to audio programs, 

and receiving general information such as brochUres. Together, these 

act1vities account for 4.2 percent of the total recreat10n use of the National 

Forests, compared to 3.1 percent of the benefit estimates. Table 23 shows the 

average value of gathering forest products, 1ndividual compet1tive runn1ng, and 

viewing interpretive exhibits as $16 per day. There is a need for future 

research on the benef1ts of these recreation activities. 

Markstrom and Rosenthal (1987) applied a zonal reM to firewood collection 

on the Roosevelt National Forest near the Denver metropolitan area. The 

authors adjusted for travel time and truncated the demand curve for 
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Table 23. Other RecreatIon ActIvItIes lIterature RevIew and Value EstImates, 1987 

Author 
Study location 
Date of survey 
Method 

Gathering Forest Products 

Markstrom & Rosenthal (1987) 
Colorado 
1982 TCM 

Markstrom & Rosenthal (1987) 
Colorado 
1982 TCM 

Devlln (1985) 
Colorado 
1983 TCM 

Devlln (1985) 
Colorado 
1983 CVM 

Devlln (1985) 
Colorado 
1983 CVM 

Individual Sports 

Peterson & Arnold (1987) 
Colorado 
1981-1984 

Peterson & Arnold (1987) 
Colorado 
1981-1984 

Viewing Interpretiye Exhibits 

Peterson at a1. (1983) 
Dwyer et .1. (1983) 

Illlnols 
1979 TCM 

Peterson at a1. (1963) 
Dwyer et .1. (1983) 

Illlnols 
1979 TCM 

Average total value (9) 1963-86 

Reported 

13.62 

23.88 

12.24 

10.22 

13.34 

15.00 

37.50 

4.54 

12.71 

15.89 
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Value per activity day 

Adjusted 
to 1987 

16.06 

28.15 

13.89 

11.60 

15.14 

17.36 

43.39 

6.81 

19.07 

19.05 

Adj usted for 
method 

16.06 

28.15 

11.80 

11.60 

15.14 

17.36 

43.39 

6.81 

19.07 

18.82 



substitution. Values were reported in terms of dollars per cord of lodgepole 

pine and aspen collection analogous to values obtained through the residual 

value timber appraisal system. We converted their wood values to values per 

user day assuming a cut of three-fourth cord on single day tr1ps in pickup 

trucks. Wi1l1ngness to pay ranged from $16 in the short run with perfect 

substitutes to $28 in the long run with increasing scarcity of supply. Their 

follow-up study the next year reported identical values, indicating stabil fty 

in nonmarket valuation. 

Devlin (1985) compared the indiv1dual observation TCM and open-ended CVM 

values of f1rewood collection on the Roosevelt and Routt National Forests in 

northern Colorado. The TCM study was adjusted for travel time, income, and 

quality of wood, but not for substitution. Decreased by IS percent to adjust 

for use of individual observations, the TCM value was about $12 per day, 

comparable to the two CVM values. W1l1ingness to pay was estimated as S12 per 

day and willingness to drive additional miles was equivalent to $15. 

Peterson and Arnold (1987) applied the zonal TCM to runners who completed 

the annual pikes peak marathon in the Pike National Forest from 1981 to 1984. 

The authors adjusted for travel time and participation by out-of-state 

residents. There is no equivalent substitute for runn1ng in the marathon. 

Assuming two days per trip, values averaged $17 per day for runners in the 

ascent race and about $43 for the round-trip race up and down the mountain. 

Peterson et a1. (1983) and Dwyer et a1. (1983) applied a zonal reM to 

est1mate the valUe of viewing interpretive exhibits at parks in the Chicago 

area. The recreation activity can occur either fndoors or outdoors. In either 

case, its purpose is to obtain information to enhance appreciation of forest 

environments. The study sites were conservatories w1th 1ndoor botanical 

gardens where var10us rooms simulate different climatic-vegetation complexes. 

103 



The study adjusted for travel time, substitution, and quality characteristics 

of the sites. It demonstrated that TCM can be applied to urban recreation 

sites. Willingness to pay ranged from $7 at Morton Arboretum to $13 at 

Garfield Park Conservatory and $19 at Lincoln Park Conservatory. The average 

value was $13 per activity day. 

WILDERNESS 

There have been an increasing number of recreation demand studies of 

wilderness use in recent years. With 4.2 percent of total recreation use of 

the National Forests, wilderness accounted for 5.2 percent of the benefit 

estimates. Table 24 shows the average value of wilderness recreation as $25 

per day. Two recent studies in eastern states have reported lower values 

related to limitations of the research methods used. In the future, there 1s a 

need for additional research on the nonmarket value of wilderness recreation. 

Prince (1988) applied the CVM in a sel f-administered survey of onsite 

users of Ramseys Draft Wilderness Area in George Washington National Forest, 

Virginia. It is reported to be the nearest wilderness area to Washington, D.C. 

The study was explained and questionnaires were distributed to hikers as they 

entered the site. They were requested to f111 out the questionnai re before 

leaving. The study used an iterative willingness to pay question. The method 

of payment was a per diem hiking fee to be used exclusively to manage 

recreation use of the wilderness area. Preliminary results indicate that the 

value of recreation use adjusted for congestion averaged $13 per 8.3 hour day. 

Peterson et al. (1986) applied a zonal TCM to estimate the value of canoe 

camping at the Boundary Waters Canoe Area, a wilderness located in northern 

Minnesota. The data consist of the population obtain1ng entry permits from a 

12-state area, accounting for 52 percent of total use. Travel time was valued 

at 50 percent of per capita income in 150 zones (zip codes). Substitution was 
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Table 24. Wilderness Literature Review and Value Estimates. 1987 

Author yalue per actfvfty day 
Study location 
Date of survey Reported Adjusted Adjusted fo, 
Method to 1987 method 

Prince (1988) 12.00 13.12 13.12 
Virginia 
1984 CVM 

Peterson at al. (1988) 6.34 8.72 8.72 
Minnesota 
1980 TCM 

Peterson et a 1 • (1988) 19.64 27.02 27.02 
Mfnnesota 
1980 TOM 

Leuschner et al. (1987) 2.15 2.44 9.50 
North CarolIna 
1983 TCM 

Rosenthal & Walsh (1986) 8.64 10.83 10.83 
Colorado 
1981 CVM 

Rosenthal & Walsh (1986) 14.91 18.70 18.70 
Colorado 
1981 CVM 

Barrick (1986) 6.40 7.55 11.34 
Wyoming 
1982 CVM 

Walsh et al. (1985) 22.00 24.97 24.97 
Colorado 
1983 TCM 

Walsh et al. (1985) 24.00 21.24 21.24 
Colorado 
1983 CVM 

Walsh & Gilliam (1982) 10.31 15.41 15.41 
Colorado 
1979 CV~1 

Walsh & Gflliam (1982) 18.29 21.44 21.44 
Colorado 
1919 OVM 

Walsh et 01. (1981) 14.00 19.26 19.26 
Colorado 
1980 TOM 

Loomis (1919; 1980) 11.50 17.25 22.44 
Utah 
1979 TCM 

Brown & Plummer ( 1919) 43.75 81.73 106.26 
Washfngton. Oregon 
1976 TCM 

Smfth & Kopp (1980) 8.03 20.36 26.43 
Oal ffornfa 
1972 TCM 

Average total value 14.80 21.47 24.58 
1983-1988 (9) 12.90 15.62 16.83 
1968-1982 (6) 17.65 30.25 36.22 
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represented by the prfce of a trfp to Algonqufn Provfncfal Park in Canada. 

Estfmates of value averaged $17 and ranged from $9 per day of Marshall fan 

consumers surplus to $27 per day welfare change based on condft1onal discreet 

chofce. 

Leuschner et ale (987) applied a zonal TCM to compare demand for prfvate 

and public backcountry areas. Both sites are located fn the southern 

Appalachian Mountafns of northwestern North Carolfna wfthin 15 mfles of each 

other. Grandfather Mountafn is privately owned and charges $2.50 per day user 

fee and $5 per backpacker stayfng overnfght. Lfnvflle Gorge fs managed by the 

U.S. Forest Servfce and does not charge user fees. Mail surveys were used to 

obtain the necessary fnformatfon. Substitutes were not signfficant and the 

sample was not restricted to instate users. The reported values were adjusted 

for the assumption of low direct trip cost and travel time. The average value 

of about $10 appears to be an underestfmate despfte these adjustments. 

Rosenthal and Walsh (1986) app11ed the CVM to onslte IntervIews wIth 

hikers and backpackers fn ex1sting and l potential wilderness areas of the 

Arapaho-Roosevelt National Forest fn Colorado. The method of payment was 

direct trfp cost and the value questfon was fteratfve. The availabilfty of 

substitutes outside of the Natfonal Forest wfthout added payment was made clear 

by the fnterviewers. Reported values ranged from $11 per RVD fn a prfmftive 

zone located more than 3 miles from road to $19 in the semi-prfmftive zone 

located 0.5-3.0 miles from a road. 

Barrfck (1986) applied an open-ended CVM questfon in a study of the 

recreatfon use val ue of Washakfe Wilderness Area adjacent to Yellowstone 

Natfonal Park fn Wyomfng. A mafl survey was sent to fndfviduals who registered 

at traflheads and who were personally requested to partfcfpate. The method of 

payment was a contributfon to a fund estab11shed wfth a reputable organfzatfon 
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that would guarantee protection. Users reported maximum use value per year. 

This was increased by 50 percent in an attempt to adjust for possible 

aggregation bias. The value was conservathely estfmated as $11 per acthity 

day. 

In a closely related study, Walsh et ale (1985) estimated the recreation 

use value of 11 potential wfld and scenic rivers in the state of Colorado. 

Most of the study rivers are located in existing or potential wilderness areas. 

The resident household mafl survey applied the individual observation TeM and 

open ended CYM to estimate the valUe of fishing, nonmotorized boating, and 

rel ated recreation activ1ties. The CYM method of payment' was direct trip 

costs. The pooled TCM study adjusted for travel time and SUbstitutes. CVM 

values averaged $27 per day compared to a TCM value of $25. The TCM result was 

not adjusted because a decrease of 15 percent to adjust for use of the 

individual observation approach would be offset by a 15 percent increase to 

account for higher nonresident values. 

Walsh and GIllIam (1982) applIed the CVM to estImate the value of hIkIng 

and backpacking in Indian Peaks Wflderness Area, Colorado. It is a large 

alpine area within 65 mfles of the Denver metropol1tan area. The onsite 

personal interviews used an iterative format. They reported valUes associated 

with a range of congestion and adjusted the values for mean congestion levels. 

Values were $15 per day for hiking and $27 for backpacking. 

Walsh et ale (1981) calculated a statewide average value for wflderness 

and roadlass area recreation using the individual observation TCM. This was 

based on a sample of state residents. Travel time, substitutes, 

tastes-preferences, and income were statistically signiffcant. Average value 

was estimated as $19 per day. The estimate was not adjusted because a 15 
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pen=ent increase for nonresident use would be offset by a 15 percent decrease 

for use of the individual observation approach. 

Loom1s (1979. 1980) est1mated the h1k1ng and backpack1ng values assoc1ated 

with two administratively designated primitive areas in southern Utah. Using 

the zonal rCM, the values were $16 per visitor day for Grand Gulch and $30 per 

visitor day for Pari a Canyon. The overall average value was $22. All 

estimates were increased by 3.0 percent to adjust for the omission of travel 

time. Because these were high desert primitive areas, the just1fication for 

using these studies rests on the concept of Recreation Opportunity Spectrum 

(ROS) zones. Recreation opportunities that share the same ROS classification 

provide a similar experience even if the ecosystem is different. Further 

research in this region is needed. 

Brown and Plummer (1979) used a zonal TCM to estimate the recreation use 

value of wilderness areas in Washington and Oregon. The data included both 

instate and out-of-state residents, however, the study did not adjust for 

travel time. The values per day were $97 for Glacier Peak, $90 for Goat Rocks, 

$107 for Diamond Peak, and $132 for Eagle Cap. This resulted in an overall 

average of $106. All estimates were increased by 30 percent to adjust for 

omission of travel time. These values reflect an upper limit truncation to 

insure single purpose trips; values without truncation were higher. 

Sm1th and Kopp (1976) used the zonal TeM to est1mate the recreat10n use 

value of the Ventana Wilderness in Cal1fornia. This is a relatively small 

wilderness area 135 miles from San Francisco and more than 250 miles from Los 

Angeles. The study used one-way distance and did not adjust for travel time. 

In a footnote to the longer version of the Smith and Kopp (l980) paper, the 

authors indicated that adjusting to round trip mileage doubles the benefit 

estimates. On a per visitor day basis, using data provided by the District 
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Ranger, the value was $26, increased by 30 percent to adjust for the omission 

of travel time. 

SIJIIARY AlII CONCLUSION 

This report addressed the problem of 1nformat10n transfer, that 1s, the 

possibility of adjust1ng past studies to est1mate benef1ts for long-run po11cy 

analysts. The process 1nvolves developing an understanding of the variables 

that expla1n the observed d1fferences in benefit estimates. As a first step, 

we updated and evaluated a previous l1terature review that adjusted reported 

values before presenting summary statistics. The travel time adjustment was 

supported by the regression results and the adjustments for sample truncation 

and use of the 1nd1vidual observat1on approach were somewhat low. Overall, 

they did not significantly change average benefit estimates because of 

offsetting effects. 

Newer methods of controlling for the effects of these and other variations 

in the estimates give reason to be11eve that it may be possible to resolve many 

of the problems of information transfer. These include adjusting for variation 

in the treatment of monetary and time cost of travel, substitut1on, s1te 

quality, and the functional form used 1n TCM appl1cations. CYM problems 

include adjusting for variations in the method of payment, functional form used 

to analyze dichotomous choice questions, and information on resource quality, 

uncertainty, and substitution possibfl ities. In both the TeM and CYM 

approaches, the l1nk between consumer theory and statistical estimation is 

being improved via use of discrete choice and qualitative response models w1th 

maximum likelihood statistical techn1ques. 

The challenge is to learn how to adjust the TCM to treat the unique 

characteristics of demand for resource-based s1tes, and how to adjust prev10us 

studies to apprOXimate the demand for new or proposed resource-based sites. A 
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number of reforms fn method should be cons1dered before the agency could 

reasonably apply this 1nformation to policy dec1sions. For some act1v1t1es, 

1nsuff1c1ent stud1es have been completed to understand the variables expla1ning 

the observed d1fferences 1n benef1t est1mates. Th1s knowledge would be 

essent1al to adjust ex1st1ng benefit est1mates to f1t the requ1rements 1mposed 

by new s1tuat1ons addressed in po11cy analysis. 

In the future, more research projects should provide for the translat10n 

of findings to answer long-run po11cy questions. Most of the studies rev1ewed 

here were des1gned to answer a specif1c quest10n at a particular recreat10n 

s1te. As a result, certa1n types of research on some recreation act1v1t1es 

have claimed substant1al amounts of public support although they offer little 

prospect of affecting a basic change 1n recreat10n opportunities for the 

future. In those 1nstances, there may be new lines of emphas1s which promise 

larger returns. The new problem becomes to design dual purpose stud1es, with a 

d1rect use in pol1cy appl1cat1on at the study s1tes and an indirect use to 

answer policy questions at other t1mes and places. 
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APPENDIX A 

NATIONN.. RECREATION USE DEFINITIONS 

National Recreation 
Use Categories Reported 

1. Camping, picnicking, 
swimming 

Camping, general day: 

Camping, auto; 

Camping, trailer: 

Camping, tent: 

Picnicking: 

Swimming and waterplay: 

D1v1ng: 

Waterskiing amd other 
water sports: 

Definitions 

All nonspeCific daytime use, general 
leisure, and activ1ties relating to camping 
in temporary shelters. This is basically 
time spent in the proximity of camp that 
cannot be readl1y defined in other activity 
codes. 

N1ght use (approx1mately 9:00 pm to 9:00 am) 
of persons camping in temporary shelters 
carried on or incorporated in the 
transportation vehicle. Includes camping in 
station wagonsl vans, pickup campers, BV's, 
buses, trucks l etc. Record 12 vis1tor­
hours (l RVD) for each person using such 
shelter for all or most of the night-time 
period. 

Night use of persons camping in temporary 
shel ters towed beh i nd the transportation 
vehicle. Includes travel trailers, fold-out 
or pop-up tent trailers. 

Night use of persons camping in tents, lean­
to's, shelters, or other accommodations that 
are not part of a vehicle. Includes all 
camping with no formal shelter (i.e., 
sleeping bag). \ 

Eating meals in a Forest environment for 
pleasure and relaxation. (Incidental meals 
eaten while participating in other major 
activities such as hunting, fishing and 
hiking, should be reported as part of those 
activities). 

Swimming, diving, beach play, sunbathing, 
and related activities. Includes bathing in 
hot springs, competaive swimming events, 
and use of floating devices. 

Skin and scuba diving (includes snorkeling) 
for the purpose of viewing, photographing, 
hunting or exploring underwater areas. 

Waterskiing, ski jumping, kiting, platter­
riding, surfing, and similar activaies 
which take place outside of boats. 

III 



National Recreation 
Use Categories ReQorted 

2. Mechanized travel and 
viewing scenery 

Automob il e: 

Motorcycles and scooters: 

Ice and smow craft: 

Specialized landcraft 
( AVT's): 

Train and bus touring: 

Tour boat, ship, ferry: 

Boat, powered: 

Aircraft, motorized: 

Aerial trams and lifts: 

Def1nitions 

Driving or riding in motorized vehicles with 
at least four wheels. Includes all common 
passenger carrying vehicles such as cars, 
pick-ups, vans.and campers. 

Driving or riding motorized vehicles with 
less than four wheels. 

Using tracked, propeller-driven, or sp1ked­
wheel motorized eqUipment specifically 
designed for ice and snow travel. 

Driving or riding in vehicles with wheels 
(at least four), tracks or other suspension 
systems designed specifically for off-road 
use. Includes swamp and dune buggies, 
tracksters, and similar specialized 
vehicles. 

Riding in buses, trains, cog railways, and 
similar mass vehicles carrying people on, or 
to, National Forest lands for recreation 
purposes. 

Travel on commercial watercraft operating on 
tour boats or providing service primarily 
for visitors to view scenery on, or gain 
access to, National Forest lands. 

Driving or riding in small pleasure carft, 
houseboats, airboats, and similar craft for 
pleasure. Includes the activity of 
launching boats at boating sites. 

Flying or riding in powered wing or rotor 
aircraft to gain access to National Forest 
lands or waters for recreation purposes. 

Riding aerial devices to view scenery on, or 
gain access to, National Forest lands. 
Includes alpine sliding and other off-season 
riding of ski, lifts and trams at winter­
sports sites. Includes winter use of trams 
and lifts for skiing access under winter 
sports. 
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National Recreation 
Use Categories Reported 

2. Mechanized travel and 
Viewing Scenery (Continued): 

Aircraft, nonmotorized: 

Bicycle: 

Viewing scenery: 

Viewing activities 
(Spectator): 

Viewing works of humankind: 

Nature study 
(Hobby, Education): 

3. Hiking, horseback riding 
and water travel 

Hiking and walking: 

Oefinitioos 

Use of hang-gliders, parachutes, winged 
gliders, balloons or similar airborne 
structures that are launched, landed or 
otherwise dependent on the characteristics 
of National Forest lands for people to 
participate in the sport. 

Riding nonmotorized vehicles with three 
wheels or less. 

Viewing outstanding scenes, landscapes or 
other natural features from observation 
points, turnouts, vista points or other 
areas where visitors generally stop for a 
period of time. 

Viewing other people participating in a wide 
variety of activities on National Forest 
lands. Typical examples are spectators 
viewing winter-sports activities, boating 
activities, hang-gliders, mountain climbers, 
or organized games. Also includes viewing 
of other Forest-related activities which may 
enhance or broaden the visitors recreation 
experience, such as watching timber harvest 
or road construction activities, sl ash 
disposal operations, cattle drives, fire­
fighting and smoke-jumping. 

Visting and/or viewing human-made features 
such as dams, bridges, buildings and fish 
hatcheries, on National Forest lands. 

Includes rockhound1ng, caving, photography, 
and collection of plants, insects, driftwood 
or fossils. Also includes, study of natural 
history, archaeology, and a vocational study 
of the earth, its geology, history, peoples, 
and its flora and fauna. 

Foot travel (including jogging) for pleasure 
or access. Includes sightseeing while 
traveling, and rest or leisure stops that 
are not significant enough to report as 
specific activities. 
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Nationa1 Recreation 
Use Categories ReQocted 

3. Hiking, horseback riding 
and water travel (Continued): 

Mountain climbing: 

Horseback riding: 

Canoeing: 

Salling: 

Other watercraft 

Definitions 

Climbing in areas recognized by skilled 
climbers as offering special opportun1ties 
for this activity. If climbing skills and 
equipment are not required, report as 
hiking. 

Using animals for mounted travel 
irrespective of the type of animal ridden. 

Riding in canoes, kayaks, and other 
1 ightwe1ght craft propelled with paddles. 
Includes launching. 

Riding in sailboats, 
propelled watercraft. 

prams, or other wind­
Includes launching. 

(Rowing, Drifting, Rafting): Riding in nonmotorized watercraft such as 

4. Winter sports 

Ice skating: 

Sledding, tobogganing 
tubing: 

Skiing, downhill: 

Snow play: 

Cross-country skiing, 
snowshoeing: 

rowboats, rafts, innertubes. Includes 
launching. 

Includes all activities related to skating 
on frozen surfaces. 

On prepared slopes maintained for this 
activity. 

Skiing on developed sites or dfspersed areas 
using Alpine (downhill) skiing equipment. 
Includes all associated activities such as 
eating, resting, waiting, and use of uphlll 
devices (1 ffts, tows, helicopter, 
snowmobile tow, etc.). Report non-skiers 
under appropriate activities; i.e., Viewing, 
Snow Play, Off-season Use of Lifts. 

Incl udes a wide variety of winter sports 
act1vities which usua11y take place on 
unp repared and und i fferent i ated slopes. 
Includes coasting and sliding on sleds, 
platters and innertubes; snow sculpture, 
snow-balling, and general play. 

Skiing on dispersed areas or deve10ped sites 
using Nordic (cross-country) skiing 
equ 1 pment or snowshoes. Incl udes all 
associated activities such as eating, 
sightseeing, and resting en route. 
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National Recreation 
Use Categories Reported 

5. Resorts, cabin, and 
organization camping 

Organization camping, 
general day: 

Organization camping, 
night: 

Resort and commercial 
public service, general: 

Resort lodging: 

Recreation cabin use: 

6. Hunting 

Hunting, big game: 

Hunting, small game: 

Hunting, upland birds: 

Hunting, waterfowl: 

Trapping: 

Definitions 

All non-specific daytime use, general 
leisure, and activities occurring on 
organization sites, that cannot be readily 
defined in other activity. 

Overnight use of organization camps. Record 
12 visitor hours (l RVD) for each occupant 
between 9:00 pm and 9:00 am. 

All nonspecific daytime activities and 
general leisure at hotels, lodges, resorts, 
and other public service sites (i.e., 
stores, restaurants, filling stations, etc.) 

Overnight use of hotels, lodges, motels, 
hostel s, cabins, etc. Record 12 visitor 
hours (l RVD) for each person using shelter 
between approximately 9:00 pm and 9:00 am 
the following day. 

Includes day and night use of permitted 
recreation residences or Forest Service 
owned cabins. One person present for 24 
hours will be reported as 2 RVD's. 

Hunting for and harvesting big game such as 
deer, elk, moose, and bear. 

Hunting for and harvesting small game such 
as rabbit, squirrel, and oppossum, including 
noncommercial harvest of fur bearers. 

Hunting for an harvesting upland birds, 
pigeons, turkey, etc. 

Hunting for and harvesting waterfowl. 

Trapping of animals for sport and commercial 
purposes. 
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National Recreation 
Use Categories Reported 

7. Flshlng 

Fishing, cold water: 

Fishing, warm water: 

Fishing, anadromous: 

Fishing, salt water: 

Fishing, ice: 

8. Non-consumptive fish and 
wlldllfe: 

9. All other recreation use 

Team sports: 

Individual sports: 

Games and play: 

Gathering forest products: 

Viewing interpretive 
exhlblts: 

Definitions 

Fishing in waters where conditions will 
support trout species. 

Fishing in waters where conditions will not 
support trout species, but are sufficient 
for species such as bass, perch, and 
catflsh. 

Fishing for anadromous fish in fresh water. 

Fishing in oceans and estuaries. 

Fishing through ice on frozen bodies of 
water. 

Use for the specific purpose of watching, 
photographing, and/or studying fish and 
wildlife in their natural environment. 

PartiCipating in team activities such as 
football, baseball, volleyball, etc. 

Golf, tennis, archery, target practice, 
horse shoes and similar sports. 

Playing games such as cards, checkers, tag, 
hide and seek; throwing frisbees, playing 
catch, dancing, or using playground 
equipment. 

Noncommercial and permitted harvesting of 
products as a recreation .activity. Includes 
cutting Christmas trees; mushrooming; 
firewood cutting;: picking fruits, nuts, and 
berries; gathering greenery for wreaths, 
etc. 

Viewing prepared exhibits (either indoors or 
outdoors) designed to provide the recreation 
visitor with information, interpretation 
and/or appreciation of National Forest 
envi ronments. 
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National Recreation 
Use Categories Reported 

9. All other recreation 
use (Continued); 

> 

Attending talks and 
programs; 

Touring, guided; 

Touring, unguided; 

Walking, guided; 

Walking, unguided: 

Viewing interpretive 
signs: 

Listening to audio 
programs; 

General information; 

10. Wilderness use: 

DefinitiQns 

Attending presentations (either indoors or 
outdoors) designed to provide the 
recreationist with a more complete and clear 
understand i ng of the local envi ronment. 
Includes slide and motion picture programs. 

Tou ring, other than by foot, where 
interpretation is provided by a guide other 
than a commercial outfitter or packer. 

Touring, other than by foot, where 
interpretation is provided by means of VIS 
media. 

Pedestri an travel where interpretation is 
provided by a guide. 

Pedestr1 an travel where interpretation is 
provided by means of VIS media. 

Viewing interpretative signs designed to 
enhance the visitor's knowledge and 
appreciation of the environment. These 
signs are generally installed at sites or 
areas off major VIS sites. 

L isten1ng to audio programs with no other 
media present. 

Other informational or interpretive 
activities. Includes maintaining brochures 
and receiving general orientation. 

Includes hiking and walking; horseback 
riding; general day camping; tent camping; 
picnicking; cross-country skiing; 
snowshoeing; hunting, big game hunting, 
small game hunting, upland birds; fish, 
birds, and wild11fe study; hobby and 
educatfon nature study; and mountain 
climbing. See above use categories for 
definitions of these use activities. 

117 



REFERENCES 

Adamowicz, W. L, and W. E. Phillips. 1983. A comparison of extra market 
benefit evaluation techniques. Canadian Journal of Agricultural Economics 
31(Nov.l:401-412. 

A 11 en, P. Geoffrey, Thomas H. Stevens, and Scott A. Barrett. 1981. The 
effects of variable omission in the travel cost technique. Land Economics 
57 (May): 173-80. 

Barrick, Kenneth A. 1986. Option value in relation to distance effects and 
s91 ected u sar ch a racte r 1 st 1 cs for the Washak i e Wil derness, Northeast 
Wyoming. National Wilderness Research Conference: Current Research. 
General Technical Report INT-212, Intermountain Research Station, Forest 
Service, U.S. Dept. of Agriculture, Ogden, Utah. 411-422. 

Bell, Frederick. 1981. Recreational benefits for the Atchafalaya River Basin. 
U.S. Department of Interior, Fish and Wildlife Service, Washington, D.C. 

Bianchi, Dennis. 1969. 
Report Number 25. 
Louisvflle. 

The economic value of streams for fishing. Research 
Water Resources Institute, University of Kentucky, 

Bishop, Richard C. , and Thomas A. Heberlein. 
extramarket goods: are fnd i rect measu res 
Agricultural Economics 61(5):926-930. 

1979. 
biased? 

Measuring values of 
American Journal of 

Bishop, Richard C., Thomas A. Heberlein, Daniel W. McCollum, and Michael P. 
Welsh. 1988. A validation experiment for valuation techniques. Report, 
Department of Agricultural Economics, University of Wisconsin, Madison. 

Bocksteal, Nancy and Kenneth McConnell. 1981. Theory and estimation of the 
household production function for wildlife recreation. Journal of 
Environmental Economics and Management 8:199-214. 

Bowes, Michael D., and John B. Loomis. 1980. A note on the use of travel cost 
models with unequal zonal populations. Land Economics 56(4):465-470. 

Boyle, Kevin J., Michael P. Welsh, and Richard C. Bishop. 1988. Using 
scenarios of unexperienced environmental cond1tion in contingent valuation 
studies. Presented at W-133 Committee Meeting. Monterey, California. 

Bradford, David F. 1970. Benef1t cost analysis and the demand for public 
goods. Kyklos 23:775-791. 

Brooks, Robert. 1988. The net economic value of deer hunting in Montana. 
Report by the Montana Department of Fish, Wildl He and Parks, Helena, 
Mont. 

Brookshire, David S., Alan Randall, and John R. Stoll. 1980. Valuing 
increments and decrements in natural resource service flows. American 
Journal of Agricultural Economics 62(3):478-488. 

118 



Brookshire, David S., Mark Thayer, William Schulze, and Ralph C. d'Arge. 1982. 
Valuing public goods; a comparison of survey and hedonic approaches. 
American Economic Review 72(1);165-177. 

Brown, Gardner, and Judd Hammack. 1972. A prel iminary investigation of the 
economics of migratory waterfowl. In Natural Environments: Studies in 
Theoretical and Applied Analysis, edited by John V. Krutllla. Johns 
Hopkins University Press, Baltimore, Md. 171-204. 

Brown, Gardner Jr., and Michael J. Hay. 1987. Net economic recreation values 
for deer and waterfowl hunting and trout fishing, 1980. Working Paper No. 
23, Division of Policy and Directives Management, U.S. Fish and Wildlife 
Service, Washington, D.C. 

Brown, Gardner, and Mark PlUmmer. 1979. Recreatfon valuation. An economic 
analysis of nontimber uses of forestland in the Pacific Northwest. 
Appendix A.5. Forest Policy Project, Washington State University, 
Pullman. 

Brown, William, D. M. Larson, R. S. Johnston and R. J. Wahle. 1976. Improved 
economic evaluation of commercially and sport caught salmon and steel head 
of the Col umbia River. Special Report 463, Oregon State University, 
Corvallis. 

Brown, Wll 1 iam, Farfd Nawas, and Joe Stevens. 1973. The Oregon big game 
resource: an economic evaluation. Special Report 379. Agricultural 
Experiment Station, Oregon State University, Corvallis. 

Brown, Will iam G., Ajmer Singh, and Emery N. Castle. 1964. An economic 
evaluation of the Oregon salmon and steel head sport fisheries. Technical 
Bulletin 78, Oregon Agricultural Experiment Station, Corvallis, Ore. 

Brown, William, Colin Sorhus, Bih-lian Chou-Yang, and Jack A. Richards. 1983. 
Using individual observations to estimate recreation demand functions: a 
caution. American Journal of Agricultural Economics 65(1):154-157. 

Brown, William, Col1n Sorhus, and Kenneth Gibbs. 1980. Estimated expenditure 
by sport anglers and net economic values of salmon and steel head for 
specified fisherfes in the Pacific Northwest. Department of Economics, 
Oregon State University, Corvallis. 

Burt, Oscar R., and David Brewer. 1971. Estimation of net social benefits 
from outdoor recreation. Econometrica 39(Oct.)~813-827. 

Cameron, Trudy A., and Michelle D. James. 
for close-ended contingent valuation 
Statistics 64(No. 2):263-276. 

1987. Efficient estimation methods 
surveys. Review of Economics and 

Caulkins, Peter P., Richard C. Bishop, and Nicolaas W. Bouwes, Sr. 1986. The 
travel cost model for 1 ake recreation; a comparison of two methods for 
increasing site qual tty and substitution effects. American Journal of 
Agricultural Economics 68(May):291-297. 

119 



Cesario, Frank. 1976. Value of time in recreat10n benefit studies. Land 
EconomIcs 52(1):32-40. 

Cesario, Frank 
estimates. 

and Jack Knetsch. 1970. Time bias in recreation 
Water Resources Research 6(3):700-705. 

benefit 

Charbonneau, J. John, and Michael J. Hay. 1978. Determinants and economic 
values of hunting and fishing. Transactions of the North American 
Wildlife and Natural Resources Conference 43:391-403. 

Cicchettf, Charles J., Anthony C. Fisher, and V. Kerry Smith. 1976. An 
econometric evaluation of a generalized consumer surplus measure: the 
mineral king controversy. Econometrica 44(6):1,259-1,275. 

Ch1ccetti, Charles J. 1973. Forecasting recreation in the United States. 
200 p. Lex1ngton Books, D. C. Heath and Company, Lex1ngton, Mass. 

Clawson, Marion. 1959. Methods of measuring the demand for and value of 
outdoor recreation. 
Washington, D.C. 

Reprint Number 10. Resources for the Future, 

Clawson, Marfon, and Jack L. Knetsch. 1966. Economics of Outdoor Recreation. 
Johns Hopkins Un1versity Press, Balt1more. 

Cooper, M. Harris. 1984. The Integrative Research Review: A Systematic 
Approach. Sage Publicat1ons, Beverly Hills, CA. 

Corey, Dennis C., and William E. Martin. 1985. Valuing wildlife for efficient 
multiple use: elk versus cattle. Western Journal of Agricultural 
EconomIcs 10(Dec.):282-293. 

Crutchf1eld, James A., and Kurt Schelle. 1979. An economic analysis of 
Wash1ngton ocean recreat10nal salmon fishing with particular emphasis on 
the role played by the charter vessel industry. Department of Economics, 
University of Washington, Seattle. 

Crutchfield, James A" and Kurt Schelle. 1978. An econom1c analys1s of 
Washington ocean recreational salmon fishing with particular emphasis in 
the role played by the charter vessel industry. Department of Economics, 
University of Wash1ngton, Seattle. 

Cummings, Ronald G., David S. Brooksh1re, and William D. Schulze (eds.). 1986. 
Valuing env1ronmental goods: an assessment of the contingent valuation 
method. Rowman and Allanheld Publishers, Totowa, New Jersey. 

Daniels, Steven E. 1987. Marginal cost pricing and efficient prov1sion of 
public recreation. Journal of Leisure Research 19(1):22-34. 

Davis, Robert K. 1963. Recreation planning as an economic problem. Natural 
Resources Journal 3(Oct.):239-249. 

Davis, Robert K., and Diane Urn. 1987. On measuring the economic value of 
wildlife. In ValuIng Wildlife, edIted by DanIel J. Decker and Gary R. 
Goff. Westview Press, Boulder. 

120 



Devlin, Patrick J. 1985. Quantifying recreation: allocation of value to the 
collection and burning of firewood in Colorado. Unpublished Ph.D. 
Dissertation. Colorado State University, Fort Collins. 

Donnelly, Dennis M., John B. Loomis, Cindy F. Sorg, and Louis J. Nelson. 1983. 
Net economic value of recreational steel head fishing in Idaho. Resource 
Bullet1n RM-9, Rocky Mountain Forest and Range Land Experiment Station, 
Forest Service, USDA. Fort Collins, Colo. 

Donnelly, Dennis M., and Louis J. Nelson. 1986. 
hunting in Idaho. Resource Bulletin Rm-13, 
Range Land Experiment Station, Forest Service, 

Net economic val ue of deer 
Rocky Mountain Forest and 

USDA. Fort Collins, Colo. 

Duffield, John. 1984. Travel cost and contingent valuation: a comparative 
analysis. Advances in Applied Micro-Economics. V. Kerry Smith and Ann D. 
Witte (eds.). JAI Press, Inc., Greenwich, Conn. 

Duffield, John, John Loomis, Rob Brooks, Joe Holliman, and Joe Cooper. 1987. 
The net economic value of fishing in Montana. Draft Report. University 
of Montana, Helena. 

Duffield, John. 1988. The net economic value of elk hunting in Montana. 
Report by the Montana Department of Fish, Wildlife and Parks, Helena, 
Mont. 

Dwyer, John, John Kelly, and Michael Bowes. 1977. Improved procedures for 
valuation of the contribution of recreation to national economic 
development. Water Resources Center Report Number 128. University of 
Illinois at Urbana, Champaign. 

Dwyer, John F., George L. Peterson, and Alexander J. Darragh. 1983. 
Estimating value of urban forests using the travel cost method. Journal 
of Arboriculture 9(July):182-185. 

Findeis, J. L., and E. L. Michalson. 1984. The demand for and value of 
outdoor recreation in the Targhee National Forest, Idaho. Bulletin No. 
627, Idaho Agricultural Experiment Station, Un1versity of Idaho College of 
Agr1culture, Moscow. 

Fiore, John, and Frank A. Ward. 1987. Managing recreational water resources 
to inc rease aconom 1 c benef its to angl e rs in the a r f d southwest. 
Agricultural Experiment Station, Research Report 609, College of 
Agricultural and Home Economics, New Mexico State University, Las Cruces. 

Fisher, Warren. 1982. Travel cost and contingent value estimates explored. 
Eastern Economics Association, Washington, D.C. May 1, 1982. 

Gibbs, Kenneth. 1974. Evaluation of outdoor recreational resources: a note. 
Land Economics 50(3):309-311. 

Gilbert, Alphonse H., Daniel W. McCollum, and George L. Peterson. 1988. A 
comparison of valuation models using cross-country skiing data from 

121 



Colorado and Vermont. 
Experiment Station, Fort 

Draft paper, Rocky Mountain Forest and 
Collins, CO. 

Range 

Gordon, Douglas. 1970. An economic analysis of project number F18R15 Idaho 
sport fisheries. Idaho Cooperative Fishery Unit, Idaho Department of Fish 
and Game, Boise. 

Grubb, Herbert, and James Goodwin. 1968. 
oriented recreation in the prel1minary 
Texas Water Development Board, Dallas. 

Economic eval uation of water 
Texas water plan. Number 84. 

Gum, Russell L. 1986. Recreation use of wl1dlife resources: an economic 
inqu1ry. Research Report 36, Department of Agricultural Economics, 
Un1vers1ty of Arizona, Tucson. 

Hanemann, W. Michael, Richard T. Carson, Russell Gum, and Robert Mitchell. 
1988. Northcentral Alaska sport fishing economic study. Prepared by 
Jones & Stokes Assoc. for the Alaska Department of Fish and Game, 
Anchorage. 

Hansen, Christopher. 1977. A report on the value of wildlife. U.S. 
Department of Agriculture, Forest Service, Intermountain Region, 
December 1, 1977, Ogden, Utah. 

Haspel, Abraham E •• and F. Reed Johnson. 1982. Multiple destination trip bias 
in recreation benefit estimation. Land Economics 58(3);364-372. 

Hay, Michael J. 1988. Net econom1c recreation value for deer, elk and 
waterfowl hunting and bass fishing, 1985. Report 85-1, Fish and Wl1dlife 
Service, U.S. Department of the Interior, Washington, D.C. 

Hay, Michael J. 1988. Net econom1c value of nonconsumptive wl1dlife-related 
recreation. Report 85-2, Fish and Wl1dlife Service, U.S. Department of 
the Interior, Washington, D.C. 

Heberlein, Thomas A., and Richard C. Bishop. 1985. Assessing the val1dity of 
contingent valuation: three field experiments. Paper presented at the 
International Conference, Mants Role in Changing the Global Environment, 
Italy, October 21-16, 1985. 

Hotel l1ng, Harold. 1949. The economics of publ1c recreation: letter to the 
director of the National Park Service, reproduced by the Land and 
Recreational Planning Division, National Park Service, Washington, D.C. 

Hupert, D. D., and C. L. Thomson. 1984. Demand analysis of party boat angling 
in California using the travel cost method. Report LS-84-06. National 
Marine Fisheries Service, La Jolla, Calif. 

Johnson, Donn M., and Richard G. Walsh. 1988. Economic benefits of low, 
medium, and high skilled anglers. Paper presented at the 30th Annual 
Conference of the Western Social Science Assoc., Denver, Colo. Aprl1, 
1988. 

122 



Johnson, Donn M., and Richard G. Walsh. 1987. Economic benefits and 
the fish stocking program at Blue Mesa Reservoir, Colorado. 
Water Resources Research Institute, Technical Report No. 49, 
State University, Fort Collins. 

costs of 
Colorado 
Colorado 

Johnson, Reed, John Krutilla, Michael Bowes, and Elizabeth Wilman. 1981. A 
methodology for estimating the consequences of forest management on 
recreation benefits. Resources for the Future. Washington, D.C. 

Kalter, Robert, and Lois Gosse. 1969. Outdoor recreation in New York State~ 
projections of demand, economic value, and pricing effects for the period 
1970-1985. Special Cornell Series Number 5, Cornell University, Ithaca, 
N.Y. 

Kealy, Mary Jo, and Richard C. Bishop. 1986. Theoretical and empirical 
specifications issues in travel cost demand studies. American Journal of 
Agricultural Economics 68(3):660-667. 

Keith, John E., Richard Haws, E. 
1978. Snowmob11 fng fn Utah. 
Utah Agricultural Experiment 
Univers1ty, Logan. 

Boyd Wennergren, and Herbert H. Fullerton. 
consumer characteristics and site quality. 

Station, Research Report No. 36, Utah State 

Keith, John E. 1980. Snowmob1ling and cross-country skiing conflicts in Utah: 
some initial research results. Proceedings of the North American 
Symposium on Dispersed Winter Recreation, University of Minnesota, St. 
Paul. 57-63. 

Keith, John E. 1983. Personal communication. Department of Economics, Utah 
State University, Logan. 

Keith, John, Phil Halverson, and Lon Furnworth. 1982. 
flowing river: the Salt River, Arizona. Report by 
to Army Corps of Engineers, Logan. 

Valuation of a free 
Utah State University 

King, David A., Thomas C. Brown, Terry Daniel, Martin T. Richards, 
P. Stewart. 1988. Personal Communication from David A. King. 
of Arizona, Tucson. 

and W11l1am 
University 

K 1 ng, Davi d A., Deborah J. Bugorsky, and Wil1 'I am W. Shaw. 1987. Contingent 
valuation: an application to wildlife. Proceedings of the 18th IUFRO 
World Congress Economic Value Analysis of Multiple-Use Forestry. 
International Union of Forestry Research Organizations, Department of 
Resource Recreation Management, Oregon State University, Corvallis. 

King, David, and Ann Walka. 1980. 
Apache Indian Reservation. 
University of Arizona, Tucson. 

A market analysis of trout fishing on Fort 
School of Renewable Natural Resources, 

Klemperer, David W., Paul S. Verbyla, and linda D. Joyner. 1984. Valuing 
white-water river recreation by the travel cost method. National River 
Recreation Symposium. Baton Rouge, louisiana, 709-719. 

123 



Knetsch, Jack, Richard Brown, and William Hansen. 1976. Estimating expected 
use and value of recreation sites. In Planning for Tourism Development: 
Quantitative Approaches. C. Gearing, W. Swart, and T. Var, editors. 
Proeger, N. Y. 

Leuschner, Wll11am A., Phll11p S. Cook, Joseph W. Roggenbuck, and Richard G. 
Oderwald. 1987. A comparative analysis for wllderness user fee pol1cy. 
Journal of Leisure Research 19(2):101-114. 

Leuschner, William A., and Rodney L. Young. 1978. Estimating the Southern 
Pine Beetle's Impact on Reservoir Campsites. Forest Science 24(4):527-37. 

Light, J. Richard, and David B. Pfllemer. 1984. Summing Up: The Science of 
Reviewing Research. Harvard University Press, Cambridge, Mass. 

Loomis, John B. 1988. The value of viewing deer in California. Draft, 
Division of Environmental Studies, University of California, Davis. 

Loomis, John B. 1982a. Use of travel cost models for evaluating lottery 
rationed recreation: application to big game hunting. Journal of LeiSUre 
Research 14(2):117-124. 

Loomis, John B. 1982b. Effect of non-price rationing on benefit estimates 
from publicly provided recreation. Journal of Environmental Management 
17(2):283-289. 

Loomis, John B. 1980. Monetizing equity-efficiency trade-offs in rationing 
wllderness use. Western Energy and Land Use Team, U.S. Department of 
Interior, Fish and Wildlife Service, Fort Collins, Colo. 

Loomis, John B. 1979. Estimation of recreational benef1ts from Grand Gulch 
prim1t1ve area. Moab District Office, U.S. Department of Interior, 
Bureau of Land Management, Moab, Utah. 

Loomis, John B., and Joseph Cooper. 1988. The net economic value of antelope 
hunting in Montana. Report by the Montana Department of Fish, Wlldlife 
and Parks, Helena, Mont. 

Loomis, John B., Dennis M. Donnelly, Cindy F. Sorg, and Lloyd Oldenburg. 1985. 
Net economfc value of hunting unique species in Idaho: bighorn sheep, 
mountain goat, moose, and antelope. Resource Bulletin Rm-lO, Rocky 
Mounta in Forest and Range Land Experiment Station, Forest Service, USDA. 
Fort Collins, Colo. 

Mark strom, Donald C., and Donald H. Rosenthal. 
firewood permits as determined by the travel 
of Applied Forestry 2(2):48-50. 

1987. Demand and value of 
cost model. Western Journal 

Martin, Wllliam E., Frank H. Bollman, and Russell L. Gum. 1982. Economic 
value of Lake Mead fishing. Fisheries 7(6):20-24. 

Martin, William, Russell Gum, and Arthur Smith. 1974. The demand for and 
value of hunting, fishing, and general rural outdoor recreation in 

124 



Arizona. 
University 

The Agr1cultural Experiment Station Technical 
of Arizona, Tucson. 

Bulletin 211. 

Matthews, Stephen B., and Gardner Brown. 1970. 
1967 sport salmon fisheries of Washington. 
Washington Department of Fisheries, Seattle. 

Economic eval uation of the 
Technical Report Number 2. 

McCollum, Daniel W., Richard C. Bishop, and Michael P. Welsh. 1988. A 
probabilistic travel cost method. Draft paper, Department of Agricultural 
Economics, University of Wisconsin, Madison. 

McConnell, Kenneth. 
and impact of 
61(4):921-925. 

1979. Values 
management. 

of marine recreational fishing: measurement 
American Journal of Agricultural Economics 

McConnell, Kenneth, and Ivar Strand. 1981. Measuring the cost of time in 
recreation demand analysis: an application to sportfishing. American 
Journal of Agricultural Economics 63:153-156. 

McConnell, Kenneth E. 1985. The economics of outdoor recreation. in Handbook 
of Natural Resource and Energy Economics, Vol. II, A. V. Kneese and J. L. 
Sweeney (eds.). Elsevier SCience Publishers, New York. 

McKean, John R., and Richard G. Walsh. 1986. Neoclassical foundations for 
nonmarket benefits estimation. Natural Resource Modeling 1:153-70. 

Mendelsohn, Robert. 1987. Measuring the value of recreation in the White 
Mountains. Appalachia 46(Summer):73-84. 

Menz, Fredric C., and Donald P. Wilton. 1983. Alternative ways to measure 
recreation values by the travel cost method. American Journal of 
Agricultural Economics 65(May):332-336. 

M1chaleson, Edgar. 1977. An attempt to quantHy the esthetics of wild and 
scenic rivers in Idaho. p. 320-328. In Proceedings of a Symposium on 
River Recreation Management and Research, General Technical Report NC-28, 
North Central Station, Forest Service, USDA. St. Paul, Minn. 

Michaleson, Edgar, and Campbell Gilmour. 1978. Estimating the demand for 
outdoor recreation in the Sawtooth Valley, Idaho. Research Bulletin 
Number 107. Agricultural Experiment Station, University of Idaho, Moscow. 

Miller, John R. 1984. The value of fish and wildlife-associated recreation 
days in the Mississippi bottomland hardwoods area. University of Utah, 
prepared for the U.S. Fish and Wildlife Service, Div. Program Plans, 
Washington, D.C. 23 pp. 

Miller, John R., and Michael J. Hay. 1984. Estimating substate values of 
fishing and hunting. Transactions of the North American Wildlife and 
Nature Resource Conference 49:345-355. 

Miller, Ronald. 1980. 
Ph.D. dissertation, 
Fort Collins, Colo. 

The demand for the Colorado deer hunting 
Department of Economics, Colorado State 

125 

experience. 
University, 



Mullen, John 
damages 
anglers. 

K., and Fredric C. Menz. 1985. The effect of acidif1cation 
on the economic value of the Adirondack fishing to New York 
American Journal of Agricultural Economics 67(1):112-119. 

Morey, Edward R. 1985. Characteristics, consumer surplus, and new activities: 
a proposed ski area. Journal of Public Economics 26(2):221-236. 

Mumy, Gene E., and Steve H. Hanke. 1975. Public investment criteria for 
underpriced public products. American Economic Review 65(4):712-720. 

Newey, Whitney K., and Kenneth D. West. 1987. A simple, positive semi-
definite, heteroscedast1c1ty and autocorrelation consistent covariance 
matrix. Econometrica 55(May):703-08. 

Oster, Jeanette M., David T. Taylor, James J. Jacobs, and Edward B. Bradley. 
1987. Reservoir entrophication and the value of recreation activities: a 
case study of Flaming Gorge Reservoir. Department of Agricultural 
Economics and Wyoming Water Research Center, University of Wyoming, 
Laramie. 

Palm, Roger C., and Stephen P. Malvestuto. 1983. Relationships between 
economic benefit and sport-fishing effort on west Point Reservoir, 
Alabama-Georgia. Transactions of the American Fisheries Society, p. 112. 

Petersen, George L., 
mountain running 
19(2) :84-100. 

and J. Ross Arnold. 1987. The economic benefits of 
the Pike's Peak Marathon. Journal of Leisure Research 

Peterson, George L., Richard G. Walsh, and John R. McKean. 1988. 
discriminatory impact of recreation price. Unpublished paper, 
Mountain Forest and Range Experiment Station, Forest Service, U.S. 
of Agriculture, Fort Collins, Colo. 

The 
Rocky 
Dept. 

Peterson, George L., and Cindy F. Sorgo 1987. Toward the measurement of total 
economic value. General Technical Rpt. RM-148, Rocky Mountain Forest and 
Range Experiment Station, Forest Service, U.S. Dept. of Agriculture, Fort 
Collins, Colo. 

Petersen, George L., John F. Dwyer, and Alexander 
behavioral urban recreation site choice model. 
1) :61-81. 

J. Darragh. 1983. A 
Leisure Sciences 6(No. 

President's Commis1on on Americans Outdoors. 1987. Americans outdoors: the 
legacy, the challenge. Island Press, Washington, D.C. 

Prince, Raymond. 1988. Estimating recreation benefits under congestion, 
uncertainty, and disequl1ibrium. Unpublished paper, Department of 
Economics, James Madison University, Harrisonburg, Va. 

Pope, C. Arden III, and Jeffrey W. Jones. 
designation in Utah. ,Unpublished paper. 
Economics, Brigham Young University, Provo. 

126 

1987. Value of wilderness 
Department of Agricultural 



Richards, Martin T., and David A. King. 1982. An economic measure of 
nonconsumptive wildlife values. Forest and river recreation research 
update, University of Minnesota Experiment Station, St. Paul. 

Richards, Martin T., D. Brent Wood, and David A. Coyler. 1965. Sport fishing 
at Lees Ferry, Arizona: user differences and economic values. Final 
Report to: Northern Arizona Univers1ty Organized Research Committee, 
School of Forestry, Northern Arizona University, Flagstaff. 

Roberts, Kenneth J., Mark E. Thompson, and Perry W. Pawlyk. 1985. 
valuation of recreat10nal diving at petroleum rigs, Gulf 
Transactions of the American Fisheries Society 114(2):214-219. 

Contingent 
of Mexico. 

Rosenthal, Donald H. 1967. The necessity for substitute prices in recreation 
Economics demand analyses. American Journal of Agricultural 

69(4):828-837. 

Rosenthal, Donald H., and H. Kenneth Cordell. 1984. Pricing river recreation: 
some issues and concerns. National Rivers Recreation Symposium. Baton 
Rouge, La. 272-284. 

Rosenthal, Donald H., and Richard G. Walsh. 1986. Hiking values and the 
recreation opportunity spectrum. Forest Science 32(2):405-415. 

Rosenthal, Donald H., John B. Loomis, and George L. Peterson. 1964. The 
travel cost model: concepts and applications. Gen. Tech. Rpt. RM-I09, 
Rocky Mountain Forest and Range Experiment Station, U.S. Dept. of 
Agriculture, Fort Collins, Colo. 

Rowe, Robert W., Edward R. Morey, Arthur D. Ross, and W. Douglas Shaw. Valuing 
marine recreational fishing on the Pacific coast. Report LJ-65-18C. 
National Marine Fisheries Service, La Jolla, Calif. 

SMS Research. 1983. 
Report H-83-11C. 

Experimental valuation of recreational fishing in Hawaii. 
National Marine Fisheries Service, Hawaii. 

Schulze, Willfam, 
environmental 
57(2):151-172. 

Ralph d'Arge, 
commodities: 

and David Brookshire. 
some recent experiments. 

1981. Valuing 
Land Economics 

Seller, Christine, John R. Stoll, and Jean-Paul 
empirical measures of welfare change: 
techniques. Land Economics 61(2):156-175. 

Chavous. 1985. 
a comparison 

Validation of 
of nonmarket 

Shaw, Daigee. 1968. On-s1te samples' regression: problems of 
integers, truncation, and endogenous stratification. 
Econometrics 37(Febr.):211-24. 

Smith, V. Kerry. 
the Future. 

1988. Resource evaluat10n at the crossroads. 
(Winter) :2-6. 

non-negative 
Journal of 

Resources for 

Sm1th, V. Kerry. 1987. Benefit estimation and recreation policy. Policy 
Studies Review 7(2):432-442. 

127 



Smith, V. Kerry, and William H. Desvousges. 1986. 
benefits. Kluwer Nijhoff Publishing, Boston. 

Measuring water qual ity 

Smith, V. Kerry, and Yosjak1 Kaoru. 1988. Signals or noise? Explaining the 
var1ation in environmental benefit estimates. Draft, Dept. of Economics, 
North Carolina State University, Raleigh. 

Smith, V. Kerry, and Raymond Kopp. 1980. A reg10nal recreation demand and 
benefits model. Land Economics 56(1):64-72. 

Smith, V. Kerry, and Raymond Kopp. 1978. Toward a definition of the spatial 
limits of travel cost recreational demand models. Resources for the 
Future Discussion Paper 0-27, Washington, D.C. 

Sorg, Cindy F. 1982. Valuing increments and decrements of w1ldlife resources: 
further evidence. Unpublished M.S. Thesis. University of Wyoming, 
Department of Economics, Laramie. 

Sorg, Cindy F., and John B. Loomis. 1984. Empirical estimates of amenity 
forest values: a comparative rev1ew. General Technical Report RM-I07, 
Rocky Mounta1n Forest and Range Exper1ment Station, Forest Service, U.S. 
Dept. of Agr1culture, Fort Collins, Colo. 

Sorg, Cindy F., John B. Loom1s, Dennis M. Donnelly, George L. Peterson, and 
Louis J. Nelson. 1985. Net economic value of cold and warm water fishing 
in Idaho. Resource Bulletin RM-ll. Rocky Mountain Forest and Range 
Experiment Station, Forest Service, USDA. Fort Collins, Colo. 

Sorg, Cindy F., 
in Idaho. 
Exper1ment 

and Louis J. Nelson. 1986. Net economic value of elk hunting 
Resource Bulletin RM-12, Rocky Mounta1n Forest and Range Land 

Station, Forest Service, USDA. Fort Collins, Colo. 

Stoll, John R., and Lee Ann Johnson. 1984. Concepts of val ue, nonmarket 
valuation, and the case of the whooping crane. Transact10ns of the North 
American Wildlife and National Resources Conference 49:382-393. 

Strong, Elizabeth J. 
models with zones 

1983. A 
of unequal 

note on the 
populations. 

functional form of travel cost 
Land Economics 59(3):342-349. 

Stynes, D. J., George L. Peterson, and Donald H. Rosenthal. 1986. Log 
transformation bias in estimating travel cost methods. Land Economics 
62(1) :94-103. 

Sutherland, Ronald J. 1980. A regional recreation demand and benefits model. 
Draft Report. U.S. Environmental Protection Agency, Research Laboratory, 
Corvallis, Oregon. 

Sutherland, Ronald J. 1983. A regional recreation demand and benef1ts model. 
LA-9699-MS. Los Alamos National Laboratory, Los Alamos, New Mexico. 

Sutherland, Ronald J. 1982. A regional approach to estimating recreation 
benefits of improved water quality. Journal of Environmental Economics 
and Management 9(Sept.):229-247. 

128 



Sutherland, Ronald J. 1982. The sensitivity of travel cost estimates of 
recreation demand to the functional form and definition of origin zones. 
Western Journal of Agricultural Economics 7(1):87-98. 

Talhelm, Daniel R., J. Edward Hanna, and Peter Victor. 1981. Product travel 
cost approach: estimating acid rain damage to sport fishing in Ontario. 
Transactions of the American Fisheries Society 116(May):420-431. 

U.S. Department of Agriculture. 1987. 
guidelines for the 1990 RPA Program. 
Coordinating Comm1ttee on Resource 
Service, Washington, D.C. 

Resource pric1ng and valuat10n 
Report to the Chief's Technical 

Val ues for the 1990 RPA, Forest 

u.s. Dept. of Commerce. 1988. 
1988. Bureau of the Census, 

Statistical abstract 
Washington, D.C. 

of the United States, 

U.S. Dept. of Interior. 1980. National survey of fishing, 
wild11fe associated recreat10n. Fish and Wildlife Serv1ce. 
D.C. 

hunting, and 
Washington, 

u.s. Dept. 
rule. 

of Interior. 1986. Natural resource damage assessments: final 
Federal Register 44:242(Dec. 14):950-965. 

U. S. Water Resources Council. 1962. Policies, standards, and procedures in 
the formulation, evaluation, and review of plans for use and development 
of water and related land resources. 87th Congress, Second Session, 
Senate Document 97. Washington, D.C. May. 

U.s. Water Resources Council. 1973. Principles, 
water and related land resource planning. 
1973:174. Part III. 

standards, and procedures for 
Federal Reg1ster. Sept. 10, 

U.S. Water Resources Council. 1979. Procedures for evaluation of national 
economic development (NED) benefits and costs in water resources planning, 
final rule. Federal Register. December 14:72. 950-65. 

U.S. Water Resources CounCil. 1983. Economic and environmental principles and 
guidelines for water and related land resources implementation studies. 
U.S. Government Printing Office, Washington, D.C. 

Vaughan, William, and Clifford Russell. 1982. Valuing a fishing day: an 
application of a systematic varying parameter model. Land Economics 
58(4) :450-463. 

Wade, William W., George M. McCollister, Richard J. McCann, and Grace M. Johns. 
1988. Estimating recreation benefits for instream and diverted users of 
waterflows of the Sacramento-San Joaquin rivers watershed. Presented at 
W-133 Committee Meet1ng. Monterey, Calif. 

Walsh, Richard G. 1986. Recreation Economic Decisions: Comparing Benefits 
and Costs. Venture Publishing, Inc., State College, Penn. 

Walsh, Richard. 
recreational 

1977. Effect 
benefits. p. 

of improved research methods on 
145-153. In Outdoor Recreation: 

129 

the val ue of 
Advances in 



Application of Economics. 
General Technical Report WO-2, 

Jay Hughes and R. Duane Lloyd, 
Forest Service, USDA. Washington, 

editors. 
D.C. 

Walsh, Richard, Robert Aukerman, and Robert Milton. 
and the economic value of water in recreation 
Colorado Water Resources Research Institute, 
Fort Collins. 

1980a. Measuring benefits 
on high country reservoirs. 
Colorado State University, 

Walsh, Richard G., and 
of stay on sk 1 
22(Sprfng):23-29. 

Gordon J. Davitt. 1983. A demand function 
trips to Aspen. Journal of Travel 

for length 
Research 

Walsh, Richard, Ray Ericson, Daniel Arosteguy, and Michael Hansen. 1980b. An 
empirical application of a model for estimating the recreation value of 
instream flow. Colorado Water Resources Research Institute, Colorado 
State University, Fort Collins. 

Walsh, Richard G., and Lynde O. Gilliam. 1982. Benefits of wilderness 
expansion wfth excess demand for Indian Peaks. Western Journal of 
Agricultural Economics 7(July):1-12. 

Walsh, Richard G., Richard Gillman, and John Loomis. 1981. 
resource economics: recreation use and preservation values. 
of Economics, Colorado State University, Fort Collins. 

Wilderness 
Department 

Walsh, Richard G., John B. Loomis, and Richard S. Gillman. 
option, existence and bequest demand for wilderness. 
60(Febr.):14-29. 

1964. Valufng 
Land Economics 

Walsh, Richard G., Nicole P. Miller, and lynde O. Gilliam. 1983. Congestion 
and willingness to pay for expansion of skiing capacity. land Economics 
59(May):195-210. 

Walsh, Richard G., and John P. 011enyk. 1981. Recreation demand effects of 
mountain pine beetle damage to the quality of forest recreation resources 
in the Colorado Front Range. Report to the Forest Service by Department 
of Economics, Colorado State University, Fort Collins. 

Walsh, Richard G., Olga Radulaski, and Li-Chin Lee. 1984. Value of hiking and 
cross-country skiing in roaded and nonroaded areas of a national forest. 
Economic Value Analysis of Multiple-Use Forestry. Fred Kaiser, Dennis 
Schweitzer, and Perry Brown (eds.). International Union of Forestry 
Research Organizations. Department of Resource Recreation Management. 
Oregon State University, Corvallis. 176-187. 

Walsh, Richard G., larry D. Sanders, and John B. loomis. 1985. Wl1d and 
Scenic River Economics: Recreation Use and Preservation Values. 
Department of Agricultural and Natural Resource Economics, Colorado State 
University, Fort Collins. 

Walsh, Richard G., and John B. Loomis. 1986. Contribution of outdoor 
recreation to national economic development. A Literature Review. The 
Presidentfs Commission on Americans Outdoors, Washington, D.C. 35-46. 

Walsh, Richard G., Larry D. Sanders, and John R. McKean. 1987. The value of 
travel time as a negative function of distance. Working paper. 

130 



Department of Agricultural and Resource Economics, Colorado State 
University, Fort Collins. 

Ward, Frank. 1982. The demand for an value of recreational use of water in 
southeastern New Mexico 1978-79. Agricultural Exper1ment Station 
Research Report Number 465, New '.o1exico State University, Las Cruces. 

Ward, Frank, and John B. Loomis. 1986. The travel cost demand model as an 
envi ronmental pol icy assessment tool: a review of literature. Western 
Journal of Agricultural Economics 11(Oec.);164-178. 

Weithman, Stephen, and Mark Haas. 
fishery in Lake Tanneycomo, 
Fisheries Society 111.223-230. 

1982. Socioeconomic value of the trout 
Missouri. Transactions of the American 

Wennegren, Boyd, Herbert Fullerton, and Jim Wrigley. 1973. Estimation of 
quality and location values for resident deer hunting in Utah. Bulletin 
448, Utah Agricultural Experiment Stat1on, Utah State Un1vers1ty, logan. 

White, Halbert. 1980. A heteroskedasticity-consistent covariance matrix 
est1mator and a d1rect test for heteroskedasticity. Econometrica 
48(May) .817-38. 

Wl1man, Elizabeth A. 1984. Benefits to deer hunters from forest management 
practices which provide deer habitat. Transactions of the North American 
Wildlife and Natural Resource Conference 49:334-344. 

Wl1man, Elizabeth. 1980. The value of time in recreation benef1t studies. 
Journal of Environmental Econom1cs and Management 7:272-286. 

Young, John S., Dennis M. Donnelly, Cindy F. Sorg, John B. loomis, and louis J. 
Nelson. 1987. Net economic value of upland game hunting in Idaho. 
Resource Bulletin RM-1S, Rocky Mounta1n Forest and Range Experiment 
Station, Forest Service, USDA. Fort Collins, Colo. 

Ziemer, Rod, Wesley Musser, and Carter Hill. 1980. 
equat1ons: functional form and consumer su-rpl"t.is. 
Agricultural Economics 62:136-141. 

131 

Recreation demand 
American Journal of 




