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Resource managers and decisionmakers must often decide

how to allocate and manage conflicting uses of scarce

natural resources. In many cases, one use of a natural

resource precludes alternative uses of the same resource.

In order to make informed decisions regarding the

allocation and management of such scarce natural resources,

resource managers need reliable information on the relative

value of the resource in either use as well as information

on the magnitude and distribution of the economic impacts

associated with each alternative use. Two papers are

presented which provide estimates of the economic value and

the economic impacts associated with whitewater recreation

on the Upper Kiamath River in southern Oregon, based on

data from a 1988 user survey.

The first paper uses the two predominant methods of

non-market valuation to estimate the economic value of

whitewater recreation on the Upper Klamath River. These



techniques are the Travel Cost Method (TCM) and the

Contingent Valuation Method (CVM). The TCM is adjusted to

account for the multiple destination and commercial nature

of many users' whitewater trip. In addition, two payment

vehicles are used in conjunction with the dichotomous

choice format of the CVM. These models are then compared

for consistency. Results indicate that the two forms of

the CVM provide consistent estimates of consumer's surplus

and that adjusted TCM estimates are roughly consistent with

these estimates. Results also show the extent that

unadjusted TCM estimates would understate CVM and adjusted

TCM consumer's surplus estimates. Finally, CVM estimates

are used to estimate users' opportunity cost of time.

The second paper uses primary expenditure data and the

IMPLAN input-output system to examine the economic impacts

associated with whitewater recreation on the Upper Klaivath

River. These impacts include the output, employment, and

income generated in the Klamath and Jackson county region

of Oregon. Estimates of impacts are generated for a range

of use levels. Primary data regarding substitution

behavior is utilized to adjust final demand estimates to

more accurately reflect impacts. Results indicate that

whitewater recreation can help to diversify a region's

economy and that total impacts will be overstated if the

analyst does not account for users' alternative recreation

plans.
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PACIFIC
OCEAN

AN ECONOMIC ANALYSIS OF WHITEWATER RECREATION
ON THE UPPER KLA.MATH RIVER

I. INTRODUCTION

Setting

The Upper Kiamath River, which is located in southern

Oregon between the cities of Ashland and Klamath Falls, is

a pool and drop river which provides class 4 and 5 rapids

and year-round whitewater conditions.

Figure 1-1
Map of Upper Klamath Region
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segment most preferred by whitewater enthusiasts is

situated between two dams; John C. Boyle upstream and Copco

downstream. Controlled releases from the John C. Boyle

Reservoir provide 1200 cubic feet per second (cfs) of the

average flow of 1500 cfs along this stretch with the river

dropping an average of 51 feet per mile and up to 100 feet

in some places (Willamette Kayak and Canoe Club, 1986). By

contrast, the Willainette River from drops from 1.3 to 16

feet per mile and has a flow ranging from 2,000 to 20,000

cfs. Because water flows are contingent upon releases from

the John C. Boyle dam, the river is usually navigable only

during dam releases. While this release system forces

users to put in in the morning, it also ensures year-round

whitewater recreation conditions.

The BLM estimated whitewater recreation use at 4476

user days per year in 1988 with 3071 individuals making at

least one trip (U. S.D. I. Bureau of Land Management, 1989).

Due to the level of skill required to run this stretch of

river, about 90% of whitewater recreation trips on the

river are commercially guided. As a result, the river has

substantial direct and indirect economic impacts in Jackson

and Klamath counties with as many as 12 commercial

outfitters making the upper Kiamath their primary river and

up to 30 companies running the river each year (Ward,

1988). The continued existence of Upper Klamath whitewater

recreation opportunities and the associated impacts is

being challenged by the city of Kiamath Falls which has
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submitted an application for license to the Federal Energy

Regulatory Commission (FERC) for construction of the Salt

Caves Hydro-electric Project.

Proponents of the dam argue that the economic impacts

the whitewater recreation industry generates are not

substantial in Klamath County and that because the dam

would inundate only about 1.4 miles of the canyon, the dam

would not eliminate whitewater recreation and would provide

additional flat-water recreation. The dam would also

provide 80 megawatts of power for sale in Oregon and

California. City officials estimate that the project would

generate an annual net profit for the community of three to

ten million dollars which could be used to bolster a

lagging economy by offsetting property taxes (Resource

Management International, 1988).

Because of the location of the proposed dam, however,

the best section of whitewater would be lost. For this

reason, as part of the application process, the city of

Klamath Falls was required to evaluate the nature of the

loss of whitewater recreation opportunities. The city

contracted the services of Resource Management

International (RNI) from Sacramento, California to conduct

such a study. The completed report was submitted to FERC

in October of 1988. Because the 1,122 acres of land which

would be inundated by the project is administered by the

Bureau of Land Management (BLM), the BLM became the

principal reviewing agency of the application.
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In 1988, however, Oregon voters approved the state

scenic waterways initiative which included the Salt Caves

section of the Upper Klaivath River. As a result, the state

of Oregon rejected Klamath Falls' proposal to build the

Salt Caves Dam. The city of Kiamath Falls appealed the

decision claiming that the initiative conflicts with the

river management guidelines set forth in the Klamath River

Compact of 1957 which is recognized as the river basin

management program for the Upper Klamath River. Article 1

of the compact stipulates that the program is to promote

and facilitate ultimate development of five primary uses of

Klamath water: domestic; irrigation; fish, wildlife, and

recreation; industrial; and hydroelectric. During years of

severe drought, domestic and irrigation use would have

priority over all other uses. The city of Klamath Falls

contends that because the Compact is federal law, it

supercedes the state scenic waterways law.

Since 1988 the city of Klamath Falls has asked for

permission to build a revised hydroelectric project which

would divert 80% of the Klamath River flow down a 10 mile

concrete canal with power houses built at the middle and

end of the canal. The revised design would produce 96

megawatts of electricity. Because the revised design does

not include a dam or reservoir and does not require a fish

ladder, spiliway, or fish screens, proponents argue that

the new design will meet the requirements of the scenic

waterways initiative. The city must have construction
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permits and power sales agreements by May 1, 1990 or it

will lose financing.

Because the proposals would irreversibly alter the

Upper Klamath's whitewater recreation conditions, it is

important that resource managers and decisionmakers have

reliable estimates of the value of the Upper Klamath's

resources in alternative states to determine its most

highly valued use. In the present state, the Upper Klaivath

provides whitewater recreation and angling opportunities.

If the dam was built, on the other hand, it would generate

power and would provide flat-water recreation

opportunities. This study estimates the benefits and the

associated regional impacts of whitewater recreation on the

Upper Kiamath River.

Problem Statement

Economists have long been concerned with the efficient

allocation of scarce resources. Two competing criteria

have been suggested for obtaining an economically efficient

allocation of resources. According to the Pareto cri-

terion, society can only be unambiguously better off if at

least one member of society is made better off while no

member of society is made worse of f by an alternative

resource allocation. However, because virtually no action

leaves nobody worse of f, Bishop (1987) suggests that the

Pareto criterion is impractical.

The second criterion, the compensation criterion,

suggests that an alternative resource allocation will



6

increase social welfare if the gainers would be able to

compensate the losers fully and still be better off (Hicks,

1939; Kaldor, 1939). This test requires only that it be

possible for gainers to compensate losers fully. It does

not require that compensation actually be paid. This test

forms one theoretical foundation for cost-benefit analysis.

Using the cost-benefit analysis framework, the benefits of

a resource allocation alternative are defined as the

maximum amount that gainers would be willing to pay in

compensation to losers while costs are the the minimum

amount required to compensate all losers fully. Thus, to

say that benefits exceed costs is equivalent to saying that

the compensation test has been satisfied.

Resource managers often use the compensation criterion

when deciding how to allocate resources among a variety of

competing uses. When one use of a given resource precludes

alternative uses of this same resource, the resource

manager must have comparable estimates of the benefits and

costs provided by the various uses of these resources.

While market prices may provide reasonable estimates of

value for many market-traded goods, there are many valued

resources which are not traded in markets. The value of

such resources cannot be directly compared with the value

of a market traded commodity. In order to make such

comparisons, resource economists have developed a number of

techniques which provide non-market value estimates that

are comparable to value estimates of market-traded
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resources. These techniques yield either Marshallian

(uncompensated) or Hicksian (compensated) measures of

welfare change. Hicksian measures are considered to be the

theoretically appropriate measures for comparing the

welfare provided by alternative resource allocations

because Hicksian measures account for the income effect of

welfare changes, while Marshallian measures do not. As

Willig (1976) suggests, however, these measures are often

indistinguishable.

In estimating the value of alternative resource

allocations, Hicksian equivalent measures use the

subsequent welfare level as a reference and treat consumers

as if they must be willing to pay (WTP) to avoid a less

preferred situation or willing to accept compensation (WTA)

to forego a more preferred situation. Compensating

measures, on the other hand, use the initial welfare level

as a reference and treat consumers as if they must be WTA

compensation to be in a less preferred situation or WTP to

obtain a more preferred situation (Sellar et al., 1985).

Thus, if respondents are currently in the preferred

situation, an equivalent surplus measure of maximum WTP

would ask how much they would be WTP to remain in the

preferred state. On the other hand, a compensating surplus

measure would ask the minimum amount that they must be

compensated to leave them as well off as they were in the

initial state. By comparing such estimates for alternative

resource allocations, resource managers and decisionmakers
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are able to allocate scarce natural resources to those uses

which provide the greatest social utility.

The resources of the Upper Klamath River provide a

unique example of incompatible uses of natural resources.

In order for resource managers to make informed decisions

regarding allocation of the Upper Klaivath's resources, it

is important that they compare all of the benefits provided

by the river. These benefits include not only those

provided by market-traded goods, but also the benefits

associated with non-market commodities such as whitewater

recreation opportunities (Shelby and Johnson, 1985). This

study estimates the value of one recreation activity

provided by the Upper Kiamath River; whitewater recreation.

It is also important for resource managers to have

information regarding the economic impacts of resource

allocation alternatives. Regional impacts associated with

alternative recreation economic decisions are defined as

the economic activity generated by the recreation use of

resources (Walsh, 1986). Economic impact studies measure

the secondary effects expenditures by individual consumers.

These secondary effects are the regional economic impacts

on factors such as business output, employment, and income.

Due to the importance of estimating the relative gains and

losses associated with alternative resource allocation

alternatives, federal guidelines require many federal

agencies to consider economic impacts in their

decisionmaking (Schuster and Medema, 1989).
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It is important to note the difference between

economic impacts and economic value and the link between

these two concepts. Economic impacts involve transfers of

wealth from one region to another. That is, the gains in

output, income, and employment in one region are offset by

actual or potential losses in other regions. Thus, changes

in the distribution of benefits do not represent social

benefits such as welfare gains to the nation (Walsh, 1986).

Regional impact analysis simply provides information on the

magnitude and distribution of economic gains and losses and

does not deal with the question of economic efficiency and

the relative value of various resource allocation

alternatives. There is a link between economic value and

economic impacts, however. A resource must be valued or it

will not generate output, income, or employment in a region

while valued resources will generate regional impacts.

Objective Statement

The objectives of this study are: (1) to estimate the

economic value; and (2) to estimate the economic impacts of

whitewater recreation on the Upper Klamath River. Two

papers1 are presented which apply frequently used valuation

1. This thesis was written in accordance with the Oregon
State University guidelines for the manuscript option. In
accordance with the manuscript option, each paper is
written for journal publication and is intended to stand
alone. Because the papers presented both consider economic
aspects of whitewater recreation on the Upper Kiamath
River, there is some overlap in the concepts and ideas
which are covered. Finally, in keeping with journal
demands for brevity, the papers do not include the in-depth
discussion of methods that would be presented in a

traditional thesis.
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and impact assessment techniques and examine theoretical

and practical problems associated with the techniques.

The first paper utilizes the Travel Cost Method (TCM)

and two forms of the dichotomous choice (take-it-or-leave-

it, TIOLI) Contingent Valuation Method (CVM) to estimate

economic value. The underlying assumption that users

engage in single destination trips is violated on the Upper

Klamath River. In order to account for the multiple

destination nature of many users' overall trip, the TCM is

adjusted using primary data on the percentage of one's trip

devoted to the whitewater experience. In addition, the

paper suggests that the TCM can be adjusted to account for

commercially guided trips by including outfitter fees in

the travel cost variable of the demand equation.

Unadjusted and adjusted TCM consumer's surplus estimates

are compared with CVM estimates to show the extent to which

estimates would be understated if the TCM adjustments were

not utilized and to verify the consistency of the TCM and

CVM estimates.

The second paper addresses the influence of multiple

destination trips and import substitution on tourism impact

estimation. The IMPLAN input-output system is used to

estimate the output, income, and employment in Klamath and

Jackson counties, Oregon, associated with whitewater

recreation on the Upper Klamath River. To more accurately

reflect these impacts, changes in final demands are

adjusted to reflect users' overall trip and substitution
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behavior. A range of use levels are utilized and

unadjusted and adjusted estimates of impacts are compared

to determine the extent to which impacts would be

overstated if the unadjusted expenditures were utilized.

Thesis Organization

The remainder of the thesis is organized as follows:

The theory, methods, and literature related to the TCM,

CVM, Input-Output models, and the IMPLAN input-output model

are presented in Chapter II including discussion of the

theoretical and methodological strengths and weaknesses of

each method. The economic value and economic impact papers

are presented in Chapters III and IV respectively,

including sections on background and theory, survey methods

and procedures, results, and conculsions. Finally, the

survey instrument is included in the Appendix to the

thesis.
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II. LITERATURE REVIEW

THE TRAVEL COST METHOD

The Travel Cost Method (TCM) which was first

introduced by Hotelling (1949) and developed by Trice and

Wood (1958), is probably the most widely used method for

estimating outdoor recreation demand functions (Allen et

al., 1981) and is one of two officially sanctioned approa-

ches (the other being the Contingent Valuation Method) for

measuring efficiency benefits for federally financed

outdoor recreation investments (Ward and Loomis, 1986).

Theoretical Foundations of the TCM

The TCM is based on the assumption that an individual

demand function for a recreation experience (including

planning, travel, the on-site experience, and recollection)

can be inferred from users' travel costs to a specific

site. These costs are defined as the minimum cost per trip

including only costs which would be avoided without the

trip (Ward and Loomis, 1986). These costs include direct

travel expenses as well as opportunity costs such as time

costs. Because different individuals travel different

distances to a site, they will incur different travel

costs. In addition, the number of visits by each

individual to a particular site will vary. By tracing out

the price-quantity relationships, economists are able to

estimate an individual (first stage) demand curve for the

recreation experience.
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From this individual demand curve, the demand for the

recreation site (second stage demand curve) can be derived

as costs increase from zero to the level at which visits

stop. The area under the second stage demand curve

represents Marshallian consumers' surplus. Although

Hicksian measures of welfare are theoretically preferrable

to Marshallian measures, Freeman (1979) suggests that in

most cases, the difference between these measures appears

small and is probably smaller than the inevitable

parametric errors.

The following section reviews the development of the

TCM as well as the modifications which have been suggested

to obtain unbiased and more efficient estimates of

consumers' surplus. The concepts and assumptions

underlying TCM models are discussed including a brief

review of the major empirical issues which have been

considered by researchers. The section concludes with a

brief summary of the strengths and shortcomings of the TCM.

Development of the TCM

The original applications of the TCM used zonal data.

Zonal averages for variables such as distance from a

particular site, income, age, or other socio-economic

characteristics could be applied using the TCM, given the

number of visits from each origin zone to a particular

site. The zonal TCM required the assumption that tastes

and preferences be similar, on average, across all the

distance zones. By making this assumption, researchers and
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managers were able to estimate demand and economic values

with a minimum amount of data and resources.

There are a number of shortcomings associated with the

zonal TCN, however. By aggregating information on travel

and time costs, tastes and preferences, and other socio-

economic variables, the zonal model tends to provide less

precise information on which to derive a demand function.

Brown and Nawas (1973) suggests that estimates of the

travel cost coefficient from zonal models are often

statistically inefficient and less precise due to

aggregation.

The zonal model also may introduce non-constant error

variance (heteroskedasticity) if the zones have radically

different populations. However, a number of corrections

have been suggested for this shortcoming (Knetsch et al.,

1976; Bowes and Loomis, 1980; strong, 1983).

By aggregating individual observations, the zonal

model also tends to increase the correlation between

explanatory variables resulting in inulticollinearity. The

primary problem noted by Cesario and Knetsch (1970) is that

travel costs are a function of both travel and time costs.

Because both travel and time costs are a function of

distance, it has been extremely difficult to separate the

two effects in the TCM demand equation. In addition,

Clawson and Knetsch (1966) point out that the number of

potential substitute sites will increase as distance

increases.
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Brown and Nawas (1973) suggested that using individual

observations rather than zonal averages overcame a number

of these difficulties and resulted in substantial

efficiency gains with respect to zonal averages. Using

individual observations, the number of trips taken per year

by each household or individual is regressed on the

individual's or household's travel costs, travel time, and

socio-economic characteristics (Ward and Loomis, 1986).

The individual model overcame the problem of multi-

collinearity and resulted in more precise estimates of

coefficients in the demand equation. Thus, when individual

data are available, the individual observation approach is

often preferred (Shelby and Johnson, 1985).

The individual TCM was further refined when it was

discovered that an unadjusted individual model did not

account for cases in which a lower percentage of

individuals in the more distant population zones partici-

pates in the recreational activity (Brown et al., 1983).

Brown et al. (1983) suggested that this results in a biased

estimate of the travel cost coefficient and incorrect

consumers'surplus estimates. To resolve this problem,

Brown suggested an adjusted individual model in which

individual observations are adjusted to a per capita basis

as in the zonal travel cost model.

The individual model has also been criticized because

it accounts only for those individuals actually

participating in a given recreation activity at a site and
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does not provide information regarding non-participants.

To overcome this problem, McConnell and Bockstael (1984)

have suggested using a tobit approach. This approach

enables researchers to estimate not only the effects of

price increases on the demand for a particular site, but

also the effects of price decreases.

More recently, the TCM has been shown to be consistent

with the general constrained utility maximization theory of

consumer behavior and can be derived from household

production models (Bockstael and McConnell 1981; Hueth and

Strong, 1984; Smith et al., 1986). Using the household

production framework, the TCM is a derived demand for the

site's services because these services contribute to the

production of a household's recreation activities. A

site's characteristics influence the productivity of its

services. Therefore, the demand function for a particular

site will be related to site characteristics (Smith et al.,

1986). The household production TCM framework overcomes a

number of the traditional zonal or individual TCM's

shortcomings and is more appropriate for estimating multi-

site demand functions.

Assumptions

The TCM is limited by a number of restrictive

assumptions. The primary assumptions underlying the TCM

are that the individual faces a constant and exogenously

determined price per trip to the site and that the quality

of the recreation experience must be taken as given (Ward
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and Loomis, 1986). In addition, a trip must be made for

the use of a specific recreation site and not to serve

multiple objectives. This implies that the TCM is

appropriate for single destination trips which are for a

specific recreation activity. When users engage in more

than one activity at a recreation site or engage in other

recreation activities in transit to a site, it is necessary

to adjust the TCM to accurately estimate the value of a

particular recreation activity. Often researchers have

limited their sample to those recreationists who are

primarily engaged in single destination trips for the

purpose of engaging in a specific recreation activity

(Walsh, 1986). However, when researchers prefer to have

information on all recreationists engaged in an activity at

a specific site, other methods are required.

One way of modifying the TCM to account for multi-

purpose trips is to obtain information on the percentage of

time that recreationists are engaged in the activity of

interest. For example, Samples and Bishop (1985) estimated

the value of Lake Michigan angling by asking users what

percentage of their time was normally devoted to fishing

rather than non-fishing activities on a typical trip.

Similar techniques have also been used to cope with

the problem of multiple destination trips. The TCM works

best when recreationists visit only one site during their

trip (Seller et al., 1985). If recreationists make

multidestination trips, there is a problem determining the
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proper allocation of costs between each destination because

costs are shared jointly and inseperably among the various

sites. Because recreation trips often involve stops at

more than one site, economists have developed models which

properly allocate travel costs among various sites.

Haspel and Johnson (1982) suggests that the TCM does

not require that a given destination's actual cost share be

determined but only that the response of visitors to a

change in entrance fees be accurately estimated. They

suggest a procedure which uses the average distance between

major destinations and the average number of stops to

estimate consumers' surplus for each major destination.

Their results indicated that this method generated

estimates of consumers' surplus consistent with an

independent direct measure.

Specifying Travel Costs

Rosenthal et al. (1984) suggests a number of

additional assumptions that are required to statistically

estimate demand: 1) there must be sufficient variation in

travel costs to identify the demand function; 2) all

variables that represent demand are properly identified;

3) there is no shortage of the good in question.

Because the TCM infers demand for a recreation

activity from travel costs, correct specification of travel

costs is essential for generating reliable estimates of

demand and consumers' surplus. In addition, if there is

not sufficient variation in either the price (travel cost)
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or quantity (visits) of a site's users, it is difficult to

derive a demand function for the site. Thus, the TCX

requires that there be sufficient variation in both travel

costs and visits by individuals, households, or zones to

accurately specify a site's demand function.

Rosenthal et al. (1984) suggests that the key

assumption necessary to interpret travel cost and travel

time as a price of consuming recreation is that one can

correctly measure key variable costs that affect trip

making behavior. Here variable costs are the costs that

vary with distance. Thus, one must be able to correctly

specify both direct travel and time costs and these costs

must vary with distance.

Direct Travel Costs

Direct travel costs should include transportation

costs directly associated with getting to the site such as

gas and auto service expenses. In early models suggested

by Clawson and Knetsch (1966), researchers specified travel

costs as a function of round trip miles to a site and the

average variable cost of operating an automobile. However,

actual travel costs will vary for each individual depending

on such factors as the type of transportation used, vehicle

speed and efficiency, and the number of individuals per

vehicle. Because the average variable cost of operating an

automobile does not account directly for such factors,

using the actual travel costs of users is preferable when

inidvidual data is available.
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Obtaining reliable estimates of actual travel costs

from individuals, however, is not an easy task. This may

be a problem for two reasons. First, users may not know

precisely how much they spent on travel for a specific

recreation experience. Secondly, users' perceptions of

travel costs may not be consistent with those assumed by

the TCM (Bishop and Heberlein, 1979; Smith and Kopp, 1980).

Users may perceive only costs incurred while on a specific

trip such as gas expenditures while not considering other

costs such as tire wear and depreciation. In addition,

because, users often do not pay for their travel expenses

at the time of their recreation experience, they may

inaccurately estimate actual travel expenses.

Finally, Ward (1984) proposes a distinction between

exogenous costs to recreationists and endogenous costs

which are chosen by recreationists to "enhance" the

experience. Ward suggests that these endogenous costs may

be greater for those who travel further and that these

costs exceed the minimum necessary to engage in a

recreation activity. Thus, Ward suggests that TCM

estimates will be biased if endogenous travel costs and

time are correlated with distance.

Time Costs

Much research effort has concentrated on the

opportunity costs of time as it relates to recreation

demand models. Time spent traveling to and from and

staying at a recreation site requires that individuals give
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up alternative activities. The foregone value of these

alternative uses of time is referred to as its opportunity

cost. Measuring the opportunity cost of time and

incorporating it in the TCM has been difficult. However,

Bishop and Heberlein (1980) found that failuring to account

for the value of time may substantially effect consumers'

surplus estimates.

Despite the efforts, however, economists have neither

successfully integrated time costs with methods of

recreational demand analysis nor reached a consensus on how

it should be measured (McConnell and Strand, 1981). The

problem has been: 1) to determine what the opportunity cost

of time is; 2) to measure this opportunity cost; and 3) to

incorporate this value in recreation demand models.

Cesario (1976) suggests that travel time has both a

scarcity value and a commodity value. The commodity value

refers to the value of time in its existing use while the

scarcity value refers to the value of time in its next best

alternative use. Wilman (1980) suggests that the

difference between these two is viewed as the appropriate

rate at which to value travel time.

Whether the opportunity cost of time should include

on-site time has generated much controversy in the

literature. McConnell (1975) suggests that the opportunity

cost of on-site time should be included and that benefit

estimates will be biased downward if it is not included.

Others (Knetsch et al., 1976) suggest that it should be
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excluded. Finally, Miller and Hay (1984) suggests esti-

mating different demand equations for trips as a function

of length of trip (on-site).

Measuring the opportunity cost of time has been

difficult and has generated much controversy. A variety of

studies suggest that various proportions of the wage rate

provide appropriate measures of time costs. Cesario (1976)

suggests that between one-fourth and on-half of the wage

rate is appropriate based on a study of commuters while a

study of intercity travel suggests that the appropriate

rate is 6% (Morrison and Winston, 1985). McConnell and

Strand (1981) suggest a model which estimates the

opportunity cost of time from survey data. This method

also uses a fraction of the wage rate as the opportunity

cost of time but it allows the percentage to be determined

by each specific survey. Finally, Smith et al. (1983)

suggests that the use of a fraction of the wage rate may

not provide significantly different estimates than use of

the full wage rate.

Walsh (1986) suggests additional problems associated

with using a percentage of the wage rate as the opportunity

cost of time. Walsh (1986) suggests that demand for

recreation travel time is likely to be a function of

distance and quality of scenery and is not constant for

each mile traveled. He also suggests that using a

percentage of the wage rate does not account for

differences in time costs among sites and/or among
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individual recreationists.

Incorporating time costs in the TCM has also been a

problem. Early efforts attempted to use travel time as a

separate independent variable (Brown and Nawas, 1973; Gum

and Martin, 1975). Because travel time and travel expenses

are both a function of distance, however, multicollinearity

was a problem in these models. To resolve this problem,

many researchers attempted to measure time costs and then

include these costs in the travel cost variable (Cesario

and Knetsch, 1970; Brown et al., 1978; Bishop and

Heberlein, 1979). More recently, Bockstael et al. (1985)

proposed a model which specifies both a time and income

constraint in a utility maximization framework. Despite

the research effort, however, specification and

incorporation of time costs in recreation demand models

remains an important unanswered question.

Substitutes

The demand for a site's recreation opportunities are a

function not only of travel costs to the site but travel

costs associated with alternative sites. Caulkins et al.

(1985) suggests that failure to include "prices" of

alternative sites in the demand equation leads to biased

value estimates. In order to determine whether a given

site is a substitute for the study site, researchers have

developed models based on site quality indices. When

survey data is available, however, it is possible to ask

respondents to directly specify which sites they consider
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to be substitutes. Including these sites in the demand

equation will avoid omitted variable bias.

Form of Model

A variety of forms have been used in specifying the

TCM demand equation including linear (Brown et al., 1964;

Clawson and Knetsch, 1966; Burt and Brewer, 1971),

quadratic (Gum and Martin, 1975), semi-log (Ziemer et al.,

1980; Strong, 1983; Donnelly et al., 1985) and log-log

(Kalter and Gosse, 1969; Smith, 1975).

Ziemer et a].. (1980) demonstrates that the choice of

functional form can have a significant effect on consumers'

surplus estimates. In addition, strong (1983) shows that

the semi-log dependent form of the model may resolve the

problem of heteroskedasticity in linear zonal TCM models

without using the weighted least squares (WLS) procedures

suggested by Bowes and Loomis (1980). In addition, Strong

notes that the semi-log dependent model may provide more

reliable use estimates than the model suggested by Bowes

and Loomis.

Ziemer, et al. (1980) and Strong (1983) suggest

methods for determining a functional form's appropriate-

ness. Ziemer, et al. suggests that the choice between

linear and quadratic forms can be made using conventional

hypothesis-testing procedures while the Box and Cox trans-

formation procedure (refer to Box and Cox, 1964) often

allows choice between linear, semi-log, and other power

transformations of the dependent variable. Finally,
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Donnelly et al. (1985) suggests that for estimation of

consumers' surplus, the functional form with the highest R-

squared should be used. For use estimates, on the other

hand, the form with the greater predicted versus actual use

ratio may be appropriate.

No Shortage of Supply

Finally, in order to accurately specify a recreation

demand function, it is necessary that there be no shortage

of supply. This ensures that all users are able to take

their marginal trip to the site which ensures that the

number of visits by a given user are a function only of the

benefits received relative to costs and are not affected by

use limits. Loomis (1982) suggests procedures for

implementing TCM when this assumption is not met.

Summary and Conclusions

The TCM as well as the Contingent Valuation Method

(CVM) are the preferred non-market valuation methodologies

of the U.S. Water Resources Council (1979). Because the

TCM is based on actual user behavior, many favor its use

over the CVM. In addition, the TCM may be favored because

simple zonal models can be constructed with a minimum

amount of data and time. There are also a variety of

computer software packages available which enable

researchers to specify a site's first-stage demand

equation. Finally, the TCM may be a less expensive method

for estimating non-market values.

The TCM is also limited in a number of ways, however.
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The TCM is appropriate for measuring the value of

particular recreation activity at a site only when there is

sufficient variation in both travel costs and visits.

Users must be on single destination trips and must visit

the site for a specific recreation activity, Specifying

the demand equation may be difficult due to problems

associated with specifying travel and time costs and

including substitute sites. The TCM is inappropriate when

non-use values such as existence and option values are

important (Bowker and Stoll, 1988). Finally, the TCM

generates estimates of Narshallian consumers' surplus as

opposed to the preferred Hicksian measures of welfare

change.



THE CONTINGENT VALUATION METHOD

The Contingent Valuation Method (CVM) of non-market

valuation has seen a substantial amount of use since its

introduction by Davis in 1963. For example, the iterative

bidding CVM technique has been used to value proposed

visibility reductions (Randall et al., 1974; Brookshire et

al., 1976; Rowe et al., 1980) as well as water quality

changes (Greenley et al., 1981). The value of many non-

market recreation activities such as boating (Boyle and

Bishop, 1984), beach recreation/preservation (Bishop and

Boyle, 1985), cross-country skiing (Lampi, 1986), reservoir

recreation (Sellar et al., 1986), and whitewater recreation

(Bregenzer, 1987) have also been measured using CVM

techniques. Finally, CVM techniques are able to estimate

non-use values such as option and existence value (Greenley

et al., 1981; Walsh et al., 1984).

All CvM formats require that a hypothetical market be

created with a commodity to be valued. Respondents are

then asked to give their best answer to relevant questions

as if a real market transaction were taking place. The

response data can then be used to estimate the value of a

given non-market resource (such as whitewater recreation

opportunities) by estimating the maximum amount that users

would be willing to pay (WTP) for this resource in the

hypothetically created market. From these estimates,

statistical techniques may be used to calculate Hicksian

27
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equivalent or compensating measures of welfare change.

The following section reviews the concepts and theory

underlying cvM techniques. The appropriate definition and

specification of the contingent market, the dichotomous

choice format of the CVM, and the reliability and

consistency of CVM techniques are discussed. The section

concludes with a review of the strengths and shortcomings

of CV)! techniques.

The Contingent Market

CV)! techniques require that the product to be valued

be adequately defined and the method of payment (payment

vehicle) be properly specified. Failure to do so may

result in biased responses or an unusually large number of

protest responses (Shelby and Johnson, 1985).

The validity of estimated contingent values relies

heavily on the information conveyed to survey respondents

since varying information structures can affect the

magnitude of estimated values (Boyle 1989). Boyle's

research indicates that gross changes in a minimal

commodity description can significantly alter value

statements while small refinements in a specific commodity

description do not alter estimated means. This suggests

that adequate product or amenity description is important

in obtaining reliable value estimates.

Proper description is also important because many

respondents to CVM surveys have no previous experience

placing a value on a non-market commodity or previous
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information on which to base such an estimate. Due to

time, space, and budget limitations, however, an inter-

viewer or questionnaire designer may not be able to

adequately compensate for a user's lack of experience and

information in valuing a non-market resource (Bishop et

al., 1983). Therefore, in defining the resources or

changes in environmental quality, one must make trade-of fs

between providing detailed information and conveying

information that is understandable to respondents (Bishop

and Heberlein, 1985).

Randall et al. (1974) suggests that the hypothetical

situation presented in CV surveys should be realistic and

credible. In order to achieve realism and credibility,

they suggest the following criteria for survey instrument

design: Test items must have properties similar to those

in the actual situation; situations posited must be

concrete rather than symbolic; and test items should

involve institutionalized or routinized behavior, where

role expectations of respondents are well defined. Others

suggest the use of preference surveys (Bishop et al.,

1987), pretests of a focus group (Mitchell and Carson,

1981; Desvousges et al., 1983), or pretesting a survey in

the field (Boyle, 1989) to refine CVM commodity

descriptions. Finally, Seller et al. (1985) suggests a

method which may help to improve the information provided

in CVM surveys. Respondents were asked to mark one of

three statements regarding the accuracy of their estimates.
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Many respondents checked "there is no way I could come up

with accurate answers." Such responses were then excluded.

Having such information helps to increase the reliability

of estimates and may also suggest which CVM formats enable

respondents to more accurately estimate WTP.

The choice of payment vehicle is also an important

aspect of CVM surveys. Mitchell and Carson (1981) suggest

two criteria for choice of a payment vehicle: realism and

neutrality. The more realistic the situation, the easier

it will be for people to accurately respond. It is also

important that the payment vehicle be neutral. If a non-

neutral payment vehicle is used, respondents' WTP estimates

may be influenced by their views regarding the payment

vehicle. This may cause CVM value estimates to differ from

respondents' true value estimates. For example, Greenley

et al. (1981) used two different payment vehicles (a sales

tax, which everyone would have to pay, and a water-sewer

fee, which only property owners would pay) to value water-

quality improvements. They found that the WTP estimates

were very sensitive to the payment vehicle with estimated

WTP through the sales tax four times the WTP through the

water-sewer fee. For this reason, Bishop and Heberlein

(1985) suggest that the actual means of payment should be

used when possible.

Potential Biases

Even if the product is properly defined and the

payment vehicle is realistic and neutral, however, CVM
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techniques are subject to to a number of biases which may

cause stated values to differ from those values which would

result in a real market situation. These potential biases

include: hypothetical bias, information bias, strategic

bias, starting-point bias, and vehicle bias. Because each

has been extensively reviewed in the literature (Bishop and

Heberlein, 1985; Bregenzer, 1987; Mitchell and Carson,

1989) they will not be reviewed here.

CVM Techniques

Bishop and Heberlein (1985) suggest five alternative

approaches to asking CVM questions. These approaches

include: bidding games, open-ended questions, payment-card

formats, contingent-ranking techniques, and dichotomous-

choice questions. Because each of these techniques has

been extensively reviewed in the literature (Bishop and

Heberlein, 1985; Bregenzer, 1987; Mitchell and Carson,

1989), the following section reviews only the dichotomous

choice format which is used in this analysis.

Dichotomous Choice

The dichotomous choice or take-it-or-leave-it (TIOLI)

contingent valuation method presents respondents with a

"market-like" decision in which they must decide whether

their recreation experience is worth a given dollar price.

The respondent's decision then involves a dichotomous

choice (the answer is either yes or no) which can be

analyzed by arraying probabilities of yes or no responses

at specific offer amounts. The estimation procedure
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involves estimating parameters which define the willingness

to pay probability function.

Three principal models are applicable to such

qualitative choice data. These are the linear probability

model (LPM), the logit model (LM), and the probit model

(PM). This study uses the logit specification because of

problems with heteroskedasticity (Maddala, 1983) and the

possibility of probability predictions outside the zero to

one range (Pindyck and Rubinfeld, 1981) using the LPM

model. The logistic function, on the other hand, is

bounded and doubly asymptotic, approaching y=O and y=l as x

approaches - and + infinity (Stynes and Peterson, 1984).

In addition, the logit function closely approximates the

normal distribution and is numerically simpler than the

normal distribution which underlies the probit model

(Bowker and Stoll, 1988).

With the inultivariate logit format, the dichotomous

choice response is the dependent variable in a logit

equation (refer to Pindyck and Rubenfeld, 1981; StyneS and

Peterson, 1984) with the offer amounts and other variables

(i.e. age, sex,incoiue, etc.) as the independent variables.

The probability that a respondent will accept (or reject) a

given offer may then be approximated by:

P(yes) = 1 Ii+e1(a + b(Xi)] (1)

where X1 = the specified offer and other variables.
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Maximum liklihood estimation (Kmenta, 1986) is used to

estimate parameters for the equation in the logit model and

the equation is then integrated over the range of offers to

estimate the expected value for WTP.

The dichotomous choice technique has a number of

advantages over other CVM formats. As Loomis (1988)

suggests, the dichotomous choice format has three primary

advantages: (1) the dichotomous choice approach puts the

respondent in a more market-like decision setting, (2)

there is less opportunity for the interviewer to influence

the answer and for respondents to purposefully bias their

answers in hopes of influencing the survey results, and (3)

dichotomous choice questions are easier to perform in a

mail survey than iterative bidding questions.

Bishop (1985) suggests two additional advantages of

the dichotomous choice method over bidding methods of CVM.

These are: (1) that more scenarios, attribute levels, and

different attributes can be dealt with in a single survey

and (2) dichotomous choice will be substantially cheaper.

The dichotomous choice technique has a number of dis-

advantages as well, however. Loomis (1988) suggests three

disadvantages of the dichotomous choice method: (1) it

requires more sophisticated computer programs, (2) requires

a larger sample size, and (3) the results are sensitive to

the specific functional form of the logit equation.

Although research has shown that the functional forms that

fit the data best are often logs of the offer amounts,
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these forms are not consistent with the underlying utility

functions assumed in behavioral models of consumer choice

(Boyle and Bishop, 1984; Hanemann, 1984).

CVN Consistency and Validity

Cl/N techniques attempt to estimate the value that a

resource or amenity would command if a real market existed.

Because of the non-market nature of the resources and

amenities being valued, however, there is generally no way

to validate the accuracy of these estimates. Because

researchers cannot compare CVM estimates with real market

values, researchers have relied on various approaches to

test the consistency and validity of Cl/H estimates.

Bregenzer (1987) suggests three approaches to attain

valid Cl/N results. First, valuation methods should be

based on an internally consistent and a logical theoretic

framework. Second, the theoretic measure of value must be

consistent with the method employed and must be accounted

for when compared with other estimates. Third, measurement

error should be controlled through correct survey design

and monitored by including in the instrument, indicators of

bias that can be cross-referenced to detect discrepencies

across observations (Thayer, 1981).

To test the consistency of CVM estimates, researchers

have compared Cl/H estimates derived by various Cl/H formats,

by indirect methods (such as the TCM of hedonic

approaches), and by simulated markets (SN).

Due to the shortcomings inherent in each of the non-
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market valuation methods, however, there is no guarantee

that any of these methods provide more reliable estimates

of value than the CVM. Thus, even if the TCM, SM, and CVM

results are consistent, there is no guarantee that the

estimates are not consistently wrong. Despite these draw-

backs, a number of studies have made such comparisons.

Comparison of Non-Market Valuation Techniques

The comparisons with indirect methods, such as the

travel cost method and the hedonic method, involve testing

construct validity, or the degree to which different

methods produce the same estimates of value (Kealy et al.

1988). Although a number of studies have compared CVM

results with non-market values obtained from TCM and

hedonic approaches (Knetsch and Davis 1966; Bishop and

Heberlein 1979; Thayer 1981; Brookshire et al., 1982;

Desvousges et al., 1983; Donnelly et al., 1985; Sellar et

al., 1985; Walsh et al., 1985; Cummings et al., 1986; Smith

et al., 1986), results have not shown a consistent pattern

among the various non-market valuation methods.

Knetsch and Davis (1966) reported consistent recrea-

tion site values using the CVM and TCM. Brookshire et al.

(1982) found that WTP for improved air quality in metro-

politan areas was consistent, whether measured by CVM or

hedonic price analysis. Thayer (1981) compared CVM

estimates with a site substitution method and found

consistent estimates of WTP. On the other hand, a study by

Bishop et al. (1983) found that TCM estimates could
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overestimate CVM estimates by three to six times.

In addition, a number of studies have compared various

CVM formats for consistency (Bishop et al., 1984; Boyle and

Bishop, 1984; Cummings et al., 1986; Kealy et al., 1988).

Desvousges et al. (1983) compared contingent ranking value

estimates with bidding estimates and open-ended questions

and found that the techniques yielded comparable mean

values. Cummings et al. (1986) compared bidding techniques

and open-ended questions and found that open-ended

questions consistently produced lower values. A study by

Heberlein-Bauingartner Research Services (HBRS, 1985)

compared the iterative bidding, dichotomous choice, and

open-ended formats of the CVH, and found that the three

methods' estimates were not significantly different.

Finally, Kealy et al. (1988) found that the dichotomous

choice and open-ended question formats produced equivalent

contingent values.

Using simulated markets has enabled researchers to

determine whether the hypothetical nature of CVM markets

affects value estimates. A number of researchers have

created simulated markets (SM) in which actual cash trans-

actions take place (Bohm, 1972; Bishop and Heberlein, 1979;

Bishop et al., 1983; Bishop et al., 1984; Gregory, 1986;

Kealy et al., 1988) and compared their results with the

same market in which hypothetical transactions take place.

Because the hypothetical and simulated markets differ only

in their use of real or hypothetical payments for goods,
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researchers have been able to test the reliability of CVM

estimates.

Bohm (1972) conducted a simulated market study

measuring willingness to pay to view a public television

program. Bohm found that the mean contingent value of the

subjects in the hypothetical condition exceeded that of

subjects in the actual condition by 15 to 40 percent.

However, a reevaluation of Bohmts data by Mitchell and

Carson (1981) revealed that the bids were no longer

significantly different after deleting an unusually large

outlier (Kealy et al., 1988). Results of Bishop et al.

(1984) using three different types of the CVM, a TCN, and a

SM, estimated WTP and WTA values ranging from $11 to $101.

Kealy et al. (1988) compared the dichotomous choice format

and the open-ended format with a simulated market. Their

results indicated that the CVM formats were consistent but

exceeded the observed WTP by as much as 40 percent.

WTP vs. WTA

Another research concern has been the consistency of

willingness to pay (WTP) and willingness to accept compen-

sation (WTA). Although consumer theory indicates that

maximum WTP to avoid an undesirable good or event should be

about the same as the minimum compensation the person

demands (WTA) to accept it (Hicks, 1943), a nuither of

studies have noted substantial differences in WTP and WTA.

Rowe et al. (1980) found that WTA values exceeded WTP

values by as much as 16:1 for a proposed change in
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visibility. Bishop and Heberlein (1979) also found a

disparity in WTP and WTA in their study of goose and deer

hunting permits in Wisconsin. Finally, Gregory and Bishop

(1988) suggested that the average difference in WTP and WTA

values derived in contingent valuation studies appears to

be approximately 3:1 or 4:1 and that these differences

cannot be adequately explained by income effects alone

(Gordon and Knetsch, 1979).

Due to such discrepancies, Gregory and Bishop (1988)

have suggested (1) accepting WTP measures as fairly

accurate (+/- 50 percent) while not accepting WTA measures,

or (2) using contingent WTP measures as a lower bound on

true values and WTA as an upper bound. Finally, HBRS

(1984) suggests that for theoretical and empirical reasons,

both WTP and WTA should be estimated.

Summary and Conclusions

Contingent Valuation methods have been popular for a

number of reasons. The contingent valuation method is

applicable to many non-market valuation problems. In

addition, CVM estimates can be compared across different

types of recreation activities utilizing the same resource

or the values can be compared with market commodity values

(HBRS, 1984; Donnelly et al., 1985). CVM techniques may

also measure non-use values and avoid a number of the TCM's

methodological problems. Finally, CVM techniques provide

theoretically preferred Hicksian compensating or equivalent

measures of welfare change.
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The primary disadvantage of all CVM formats is the

potential for bias due to the hypothetical nature of the

good or amenity being valued. Results of field and

laboratory experiments, however, suggest that people try to

give accurate values for relatively familiar and well-

defined products (Gregory and Bishop, 1988). Thus, Gregory

and Bishop conclude that so long as both the payment

setting and the asset under consideration are familiar and

well-defined, contingent WTP measures used in the context

of potential environmental gains probably will yield fairly

accurate estimates of resource values. In addition, Bishop

et al. (1984) conclude that, in spite of the potential

biases, the degree of bias does not appear great enough to

preclude the use of CVM estimates in decisionmaking.



INPUT-OUTPUT MODELS

A number of techniques have been used to estimate

economic impacts. The primary models used to estimate

impacts include economic base models, econometric models,

input-output models, and hybrids which combine elements of

the above (Pleeter, 1980). The focus of this section will

be on the input-output model. Although there are a number

of input-output models available, the model presented in

this section will be the basic Leontief input-output model

on which other more sophisticated models are based. The

section will begin with the historical development of

input-output models and will then discuss the accounting

framework, the analytical framework, and the strengths and

shortcomings of input-output models. The following section

will conclude with a brief overview of the IMPLAN (IMpact

analysis for PLANning) input-output system.

Historical Perspective

Discussions of the history of input-output analysis

often begins with the work of Wassily Leontief who

published a table of inter-industry relations of the Soviet

economy in 1925 and first applied input-output analysis to

the United States economy in 1936. However, the underlying

concepts of input-output analysis can be traced back to

1758 when Quesnay published the "Tableau Economique." This

paper emphasized interindustry relations and showed

graphically the successive "rounds" of wealth producing

40
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activity which resulted from a given increment in output.

In this sense it was the forerunner of modern multiplier

analysis (Meirnyk, 1965).

The theoretical framework of Leontief's input-output

model drew heavily on the work of Wairas' general

equilibrium model of 1874 as well as the work of Pareto

(Chenery and Clark, 1959). The Wairasian model consisted

of a system of equations (one for each price to be

determined) which, theoretically, could be solved simul-

taneously for all prices in an economy. This model

includes equations representing consumer income and

expenditure and it allows consumers to substitute the

products of one sector for those produced by others. It

also takes into account the costs of production in each

sector, the total demand for and supply of commodities, and

the demand for and supply of factors of production

(Miernyk, 1965). Due to the data required to specify and

simultaneously solve the Walrasian system of equations,

however, the system was not empirically implementable.

In order to make the model empirically implementable,

Leontief simplified the Wairas model by; (a) aggregating

all outputs of an economy into a relatively few outputs,

one for each sector of the economy, and by (b) abandoning

the supply equations for labor and the demand equations for

final consumption and expressing the remaining equations in

a linear form (Richardson, 1972). In doing so, Leontief

was able to reduce the number of equations and unknowns
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such that the model could be empirically estimated. Modern

input-output models, including the IMPLAN input-output

model, are based on the Leontief input-output model.

Using the Leontief input-output model, the output of

any sector is simply the sum of its sales to all other

sectors and to final demand. The amount of each product

which each sector consumes depends only on the level of

output in the consuming sector. Equilibrium in the economy

is attained when the output of each sector equals total

purchases from that sector, these purchases being deter-

mined by the outputs of all other sectors.

Input-output models build in a number of restrictive

assumptions which are summarized by Richardson (1979) as

follows. By aggregating outputs, the system rules out

joint products and multiproduct plants. Each plant is

assumed to produce a single homogeneous product with

similar techniques. Production coefficients are assumed to

be fixed. The system emphasizes linear and homogeneous

production functions which requires that the purchases of

any sector (except final demand) from any other sector

depend, via a linear production function, on the level of

output of the purchasing sector. This requires constant

returns to scale and no substitution between inputs and

also implies additivity (total output is the sum of

individual outputs) which rules out external economies and

diseconomies. Static versions of the input-output model

assume no capacity constraints so that the supply of each
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good is perfectly elastic. Finally, the system is assumed

to be in equilibrium at given prices.

Despite these restrictions, the input-output model

provides valuable insights into the structure of an economy

and on how impacts originating in one sector are

transmitted throughout the economy. The model is also a

powerful tool for estimating the regional economic impacts

of exogenous expenditures. The following section reviews

the theoretical basis for input-output analysis.

Accounting Framework

Input-output analysis begins with the development of

an inter-industry table showing the distribution of all

purchases and sales in a region's economy. An input-output

table is a set of double-entry accounts for the regional

economy which maps the interconnections among various

sectors (Walsh, 1986). In order to apply input-output

analysis, one must collect data on; (a) the intermediate

sales between the sectors within a region, (b) payments for

capital, labor, and other inputs, as well as (c) sales to

final consumers. The table identifies each industry's

annual dollar value of sales to other industries, and each

industry's purchases of inputs from the other industries.

Thus, the table represents double-entry accounting in which

every sale constitutes a purchase, and total output or

sales of each industry equals the total inputs purchased

(Walsh, 1986). Figure 2-1 presents a hypothetical input-

output table.
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As Figure 2-1 indicates, the transactions table

consists of three submatrices. The submatrix (A) in the

upper left of the table has been called the Processing

Sector and defines the endogenous producing sectors

(Miernyk, 1965). The endogenous sectors are those sectors

which produce goods or services. Endogenous sectors differ

from exogenous sectors in that endogenous sectors must have

balanced budgets (the total sales of each endogenous sector

must equal the total inputs used to produce this output)

while exogenous sectors (primary inputs and final demand)

must only balance in the aggregate (Chenery and Clark,

1959). Each sector is included twice; once as a purchasing

unit (reading down the columns of the transactions matrix)

and once as a selling unit (reading across the rows of the

transactions matrix). Each sector's total sales consist of

intermediate sales to other sectors and sales to final

demand. Each sector's purchases consist of purchases from

other sectors and from primary inputs. Total sales must

equal total purchases by Euler's theorem (Henderson and

Quandt, 1980).

The submatrix (B) is the Final Demand Sector or the

autonomous sector. Final demand is the difference between

the total supply of a sector's output and the amount

purchased for intermediate purchases (Boyle, 1981). The

Final Demand submatrix may consist of personal consumption

expenditures, exports, government expenditures, inventory

change, and capital formation (Radke et al., 1987). Final



C = consumption

I = private investment

G = government expenditures and

E = exports.

Summing down any column j shows the

sector j from all other endogenous sectors

inputs), and from primary inputs (payments

payments to all other factors). Thus, gross

purchases of

(intermediate

to labor and

purchases may
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demand, however, can be divided into as many subsectors as

an analyst requires for the purposes of the study being

undertaken.

Finally, submatrix C is the Payments Sector of the

input-output table. This sector represents a sector's

purchases from primary inputs (labor, capital, etc.) which

are value added entries (wages, profit, rent, interest and

taxes), and from imports (Richardson, 1972). This sub-

matrix may also be divided into as many subsectors as

required by a particular study.

Reading across the rows of the table indicates the

sales of industry i to all other industries (intermediate

demand) and to final demand. Intermediate demand plus

final demand measures total gross output (or sales) of

industry i. Thus, in a n sector model:

xi = 1xij + (Ci + Ii + Gi + Ei). (2)

where
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be measured as follows:

Xj = EXjj + L + Vj + H. (3)

where

L = payments to labor

V = value added and

N = imports.

An economy's total gross output may then be measured

by the sum of total sales (Xi) or the sum of total

purchases (Xi). In order to be consistent with the double

entry accounting framework, an input-output model requires

that each endogenous sector's total sales (Xi ) equal its

total purchases (X). Thus, we may write

L + V + M = C + I + G + E. (4)

Transferring imports to the right hand side of the

equation gives the traditional social accounting identity

of gross regional income and gross regional product

L+V=C+I+G+ (E-M). (5)

The sum total of income payments by the productive

system to the final sectors is equal to the total value of

finished goods and services purchased by the final sectors

for consumption, investment, government and net exports

(Richardson, 1972).

Thus, the input-output system provides the same kind
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of information found in national or regional income

accounts, i.e. GNP, consumption, investment, government

spending and receipts, imports and exports, wages, profit,

interest, and rent can all be derived using input-output

analysis. Input-output analysis differs from these

accounts in that it breaks down the business sector into a

large number of individual industries or sectors and

records the transactions that flow between each sector

(Richardson, 1972). Income accounts, on the other hand,

are concerned with describing the composition of final

demand but not the inter-industry transactions that lie

behind changes in final demand. As such, input-output

analysis provides a more comprehensive tool for estimating

both the composition of final demand and the transactions

which lead to this composition.

Open vs Closed Models

The model described above is an open model. A closed

model would expand the Productive Matrix (A) to include

final demand elements. For example, the household

expenditure vector could be included in the Productive

Matrix. This would ensure that household expenditures were

a function of household earnings. Richardson (1972) notes

that closed models are often appropriate at the small area

level when the major exogenous disturbances come from

outside a study area's borders.
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Analytical Framework

Input-output tables, alone, provide information on the

supply and demand relationships of an economy in

equilibrium as well as the final demand for goods and

services and the inter-industry transactions required to

satisfy that demand (Miernyk, 1965). As such, an input-

output table provides useful information for comparative

analysis of economic systems. However, the structural

relationships provided by an input-output table can also be

used to analyze how autonomous changes in final demand

trace through an economy. That is, the model can provide

estimates of changes in final demand, final supply, value

added, and gross output for each sector in the model as

well as estimates of aggregate impacts for the regional

economy resulting from changes in final demand. The models

can also estimate the level of autonomous demand required

to achieve various policy objectives such as full

employment.

Given the assumptions of input-output models noted

above, by aggregating the sectors which make up final

demand into a vector (Y) and aggregating final payments

into a vector (V), one can represent a typical input-output

structure mathematically as presented in Equations 6 and 7.



The output side of the model can be represented by:

n t
E + 'if =

j=l f=l

where

Xjj = sales of regional

Y1f =

industry j

sales of regional
demand sector

industry

industry
f

X = total sales of regional industry

n = number of industries

t = number of final-demand sectors.

The input side of the model can be represented by:

n t
E Xj + E Vj = Xj

i=1 p=l

where

Xjj = the purchases of regional industry j from
regional industry i

V = value-added by final payment sector p in
industry j

X = total production in industry j.

Because inputs are assumed to be purchased in fixed

proportions to other inputs in order to produce a unit of

output, the coefficient specifying the amount of input i

needed to produce a unit of j (denoted a) is derived as

follows:

a1 = Xjj/X.

i to regional

i to regional final
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(6)

(7)
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In matrix notation, the input-output system can be repre-

sented as:

AX+YX. (8)

where

X = a vector of total sales (X1)

A = a matrix of direct coefficients (a)

Y = a vector of final demand sales (Y)

Equation (8) can be solved for X as follows:

X = AX + Y

X-AX=Y
X (I - A) = Y

where I is an identity matrix. Assuming that the (I - A)

matrix has an inverse (this condition will be met if the Y

vector has at least one non-zero element), gross output may

be expressed as a function of final demand as follows:

X = (I - A)1 i. (9)

The (I - A) matrix is commonly referred to as the

Leontief inverse matrix. This matrix consists of the

direct and indirect purchases of industry i from industry j

in order to produce an additional unit of final demand

(Pleeter, 1980). By multiplying the Leontief inverse

matrix by any given change in final demand, one may obtain

the level of gross output for each industry given the

assumptions underlying the input-output model and can
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derive the change in output, employment, and sales due to a

given change in final demand.

Multipliers

A number of multipliers and coefficients can also be

derived using input-output analysis. These multipliers and

coefficients measure the extent to which an additional

dollar of export sales will affect local output, income, or

employment. Resource managers and decision-makers often

use information on the extent to which a given industry

will stimulate economic growth in reaching resource

allocation decisions.

Exporting industries are a region's industries which

sell their products outside the region. The dollars

brought in by exporting industries stimulate local economic

activity as this "outside money" is distributed to the

various sectors within and outside the local economy. The

goods which come from outside the local economy are

considered imports to the local community while the money

which flows out of the local economy to pay for these

imports is referred to as leakage. The larger the leakage,

the smaller the impacts on the local economy due to the

sales of the basic sector. A number of factors affect the

extent of a given economy's leakages (the size, location,

and diversity of the economy for example) and subsequently

affect the size of the economic impacts.
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Summary and Conclusions

Pleeter (1980) suggests two types of problems related to

input-output models; conceptual and technical. The

conceptual problems stem from the input-output model's

assumptions. The assumptions underlying the basic input-

output model do not fully account for the dynamic nature of

a modern economic system which is driven by relative price

changes and technological innovation and is never in a

state of equilibrium.

As noted previously, the assumption of linear and

homogeneous production functions rules out economies of

scale and substitution between inputs. In addition, the

supply of inputs is assumed to be perfectly elastic and

both wages and prices are assumed to be constant over the

time period of the analysis. Each of these assumptions

does not accurately reflect the nature of modern economic

systems. Many industries exhibit increasing returns to

scale. Substitution between inputs occurs commonly as

relative prices adjust to meet market demands. Inputs are

not perfectly elastic and firms compete to attain scarce

resources. Finally, changing prices alter purchasing

patterns over time.

The assumption that each firm produces a homogeneous

product with the same techniques is also simplistic in a

world of multi-product plants and competition to devise

more efficient production methods. Similarly, because

technical coefficients of the inter-industry transactions
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matrix are assumed constant, the basic input-output frame-

work does not account for technological change and

productivity adjustments. If these coefficients are the

ratio of the value of transactions to total output, then

relative prices and wages must be assumed constant. If

prices or wages were allowed to vary, inputs would be

substituted which would alter trading patterns and the

coefficients in the technology matrix. In modern economies

such substitution and the subsequent changes in trading

patterns take place on a routine basis.

Changes in regional structure also create problems

using input-output models. For example, the introduction

of a new industry requires that a new row and column be

added to the input-output table. This, in turn, requires

that the purchasing patterns among the various sectors be

reallocated and the resulting coefficients be recalculated.

In order to accurately reflect the economy after the

addition of a new industry, therefore, one may have to

implement a new survey to discern the new inter-industry

relationships.

In order to deal with many dynamic adjustments,

analysts must often make changes outside the model using

forecasted values introduced as exogenous components of

final demand. The exogenous components may then be

included by incorporating these final demand columns into

the inter-industry transactions matrix and taking the

inverse of the augmented matrix (Pleeter, 1980). Finally,
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dynamic input-output models have been developed which allow

for economic adjustment over time and contain a matrix of

capital adjustment coefficients.

Pleeter (1980) also notes a number of technical

problems associated with constructing input-output tables.

The input-output table may be constructed by census or

survey methods, or by "borrowing" coefficients from other

input-output tables. Problems with the survey method

include problems associated with sampling, aggregation of

firms into industries, separating current from investment

purchases, and balancing sales and purchases by each

industry. In addition, survey based input-output models

are costly and time consuming to produce (Richardson, 1979;

Pleeter, 1980; Walsh, 1986)

Non-survey techniques have also been utilized. These

techniques are based upon adjusting technical coefficients

from previous input-output studies. Technical coefficients

are adjusted to reflect local conditions using employment

or value added and by adjusting the regional purchase

column to reflect the percentage of sales of each sector

which goes to local consumers. This form of input-output

model is subject to the same shortcomings listed above and

also may not reflect the true economic relationships within

a region as well as a survey based input-output model. For

example, although research has shown that regional purchase

coefficients (RPC's) vary widely across sectors within

local economies, most non-survey based input-output models
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assume constant RPC's across rows (Ralston et al., 1985).

Ralston et al. (1985) also suggests that the non-survey

regional purchases estimated using a supply-demand pool

approach may be considerably over-stated.

Despite these shortcomings, however, input-output

analysis continues to be a frequently used economic impact

estimation technique. Richardson (1979) suggests a number

of benefits associated with input-output models. First, he

suggests that aggregating the sectors allows the model to

be empirically implementable. Although the model may not

precisely describe an economy, it does provide a

description which benefits analysts and decisionluakerS.

Secondly, Richardson suggests that the assumption of linear

production functions may not lead to greatly distorted

impact estimates due to the possibility that relative price

changes do not greatly distort the input purchase pattern

per unit of output. Finally, Richardson suggests that the

pace of technological change is slow enough for the input

coefficient matrix of one year to hold in the years before

and after, with the major year-to-year changes taking the

form of variations in sales to final demand. Finally,

Polenski (1972) summarizes the primary functions and

benefits of input-output analysis as follows:

"although input-output models are criticized for

being based upon a series of restrictive
assumptions, they do perform a unique function for
regional analysts and planners. They are the only
method of analysis that serves three functions:
accounting, policy analysis, and forecasting."



IMPLAN

The IMPLAN system is a static input-output model,

developed by Engineering-Economics Associates, Inc. for the

USDA Forest Service, which can be used to construct

regional and small-area non-survey inter-industry, or

input-output, models (Alward and Palmer, 1983). The system

alows users to adjust estimates of final demands based on

primary data to more accurately estimate economic impacts.

The model has been used by government agencies including

the Forest Service, Bureau of Land Management, and the Army

corps of Engineers to estimate the economic impacts

associated with alternative uses of natural resources.

The IMPLAN database consists of two major parts: (1) a

national level technology matrix and (2) estimates of final

demand, final payments, gross output and employment for 528

sectors in each state and county in the U.S. (Radtke et

al., 1985). This data base was first constructed in 1977

and updated in 1982. The data were classified according to

an industry/commodity sectoring scheme that is based on the

1977 national model of the U.S. economy (U.S. Department of

Commerce, Bureau of Economic Analysis, BEA). Data from the

basic work-sheets used in the BEA study were used to

disaggregate the recreation and tourism sectors in the

revised (1982) IMPLAN system to more accurately reflect the

economic impacts associated with various recreation and

tourism activities (Aiward and Lofting, 1985).

57



58

Revisions

The revised IMPLAN system uses the social accounting

framework (SAM). Like the traditional input-output

accounting framework, the SAM consists of double entry

accounts with expenditures appearing in the columns and

receipts in the rows. The SAN is more comprehensive than

the traditional input-output accounting accounting

framework in that it completely tabulates the flow of

income among agents in an economy and places more emphasis

on the non-industrial components of an economy such as

households, governments, and financial organizations

(Alward, 1986). Three broad categories of economic agents

are typically considered: producing activities

(industries), factors of production (capital and labor) and

non-industrial institutions (households, governments,

enterprises). The SAN accounts present how industrial

activities generate income for factors of production, how

factor incomes are distributed to institutions, and how

distributed income is spent on purchases of consumption and

investment goods from producing sectors. The SAN format

permits the construction of a wider range of models that

are useful for policy analysis through the use of

nonmarket, institutional transactions in the IMPLAN

accounts. The SAN framework is presented in Figure 2-2.

The revised IMPLAN data base also separates

proprietor's income from all other property-type income in

the final payments sector. In addition, personal
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consumption expenditures are split into three components,

based on high, medium, and low income divisions. Finally,

the revised IMPLAN system more accurately identifies

specific household consumption expenditures made while

engaging in recreational activities.

Regional Model Development

As noted above, the regional models are derived from

input requirements of businesses based on a national input-

output model and localized estimates of total gross outputs

by sectors. The IMPLAN model then adjusts the national

level data to fit the economic composition and estimated

trade balance of a given region (Radtke et al., 1987). In

adjusting the national level data to provide regional

models, the revised IMPLAN model uses regional personal

consumption and population estimates for each state and

county. IMPLAN allows the user to adjust the technical

coefficients to agree with regional factor payments data

and to specify an industry's technical coefficients. The

model accounts for variations in regional technology

attributable to labor productivity with labor to output

ratios (Brucker et al., 1988). The general characteristics

of the IMPLAN system are presented in Table 2-1.



General Characteristics
Base Year
Update
Time Period
Reference Model
Inversion/Iteration
Open/Closed

Sectoring Scheme
# sectors
Same as national model?
Defined

Definitions and Data
Physical Labor Coefficient
Consumption Column
Household Income Row
Trade Pattern Adjustments

Table 2-1
General Characteristics of IMPLAN

1977
1982

1 year
National Transactions
Leontief Inverse
Open

528
no
by user

Source: Brucker, Hastings, Latham, III, 1988.
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CBP employment
RPC- Regional Population
Gross Factor Income
1977 MRIO regression es-
timates or user defined

Summary and Conclusions

Because the IMPLAN input-output system is based on the

assumptions underlying the basic Leontief input-output

system, it is subject to the same shortcomings. That is,

the IMPLAN system assumes linear and homogeneous production

functions, perfectly elastic supply, single-product plants

which use the same production techniques, constant relative

prices and wages, and the system is assumed to be in

equilibrium. To the extent that these assumptions do not

reflect reality, the system will not accurately reflect the

true economic structure of an economy or accurately

estimate changes in output, income, or employment

associated with changes in final demand.

There are a number of additional shortcomings
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associated with IMPLAN. The IMPLAN system was first

constructed in 1977 and updated in 1982. Because many

economic relationships have changed since its development,

the system may not accurately reflect economic

relationships in 1989. In addition, because the regional

models are based on a national coefficient matrix, regional

variation in production practices, purchases and sales may

not be accurately reflected in the system.

Despite these shortcomings, however, the IMPLAN system

does serve a number of functions and has a number of

advantages over many input-output systems. The IMPLAN

system provides a description of a region's economy which

benefits analysts and decisionmakers and also provides

estimates of output, income,

changes in final demands.

and employment generated by

In addition, IMPLAN's SAN

accounting framework provides a more comprehensive

accounting framework than the basic Leontief input-output

framework. Expenditure estimates are based on high,

medium, or low incomes, and recreation-related expenditures

are more accurately specified in the INPLAN system. Thus,

the IMPLAN input-output system serves the three functions

alluded to by Polenski (accounting, policy analysis, and

forecasting, 1972), and also provides more reliable

estimates of recreation-related economic impacts than many

input-output models.



III. THE ECONOMIC VALUE OF WHITEWATER RECREATION
ON THE UPPER KLAHATH RIVER

Abstract

The economic value associated with whitewater

recreation on the Upper Kiamath River in southern Oregon is

estimated using the Travel Cost Method (TCM) and two

versions of the dichotomous choice format of the Contingent

Valuation Method (CVM). The TCM is adjusted to account for

the multiple destination and commercial nature of many

trips. Adjusted and unadjusted TCM estimates are compared

with CVM estimates for consistency and to show the extent

to which TCM estimates would overstate consumer's surplus

if the adjustments were not made.

Results indicate that the two dichotomous choice CVM

formats yield consistent estimates of consumer's surplus

and that adjusted TCM estimates are roughly consistent with

these estimates. The unadjusted TCM estimates substan-

tially misstate CVM and adjusted TCM estimates. The CV)!

results also suggest that users value time at approximately

one-third the wage rate.
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Introduction

Resource managers must often make decisions regarding

the allocation of scarce natural resources. Because one

use of a given resource may preclude alternative uses of

the same resource, it is important that managers have

comparable and reliable estimates of the value associated

with alternative resource allocations in order to determine

the most highly valued use. While market prices usually

provide the basis for determining value, market prices do

not exist for many valued commodities such as recreation

opportunities. In order to make informed decisions

regarding the allocation of such resources, managers and

decisionmakers must rely on alternative means of estimating

non-market values.

Non-market value estimates have generally been derived

using two approaches. Direct approaches ask resource users

to state their value for a given resource or an hypotheti-

cal change in a resource. Indirect methods, on the other

a given resource from the

The Contingent Valuation

direct method of non-market

Cost Method (TCM) is the

predominant indirect method. Both methods have been

exhaustively discussed in the literature (Bishop and

Heberlein, 1985; Ward and Loomis, 1986; Loomis, 1988;

Mitchell and Carson, 1989). This study utilizes the TCM

and the CVN to estimate the value of whitewater recreation
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on the Upper Klamath River in southern Oregon.

Study Area

The Upper Kiamath River is one of the few rivers in

the continental United States which provides class IV and V

rapids. The river originates from Upper Klamath Lake and

winds through relatively unpopulated forest and

agricultural land for approximately 35 miles before

crossing the Oregon-California border and heading for the

coast. The 15 mile segment most preferred by whitewater

enthusiasts is situated between two dams; John C. Boyle

upstream and Copco downstream. Controlled releases from

the John C. Boyle Reservoir provide 1200 c.f.s. of the

average flow of 1500 c.f.s. along this stretch with the

river dropping an average of 51 feet per mile and up to 100

feet per mile in some places (Willamette Kayak and Canoe

Club, 1986). By contrast, Oregon's Willamette River falls

by only 1.3 feet per mile in some stretches. Because water

flows are contingent upon releases from the John C. Boyle

dam, the river is usually only navigable during dam

releases. While this release system forces users to put in

during the morning, it also ensures year-round whitewater

conditions.

Due to the level of skill required to run the river,

about 90 percent of whitewater trips are commercially

guided (Ward, J. G., 1988). Use estimates for 1988

indicate that there were 4,476 user days on the river

(U. S.D. I. Bureau of Land Management, 1989). As a result,
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the Upper Kiamath supports a number of commercial

whitewater recreation related businesses in the region.

Objective

The primary objective of this study is to estimate the

value2 of whitewater recreation on the Upper Klamath River.

The TCM and dichotomous choice CVM formats are utilized to

accomplish this objective.

Methods

In order to more accurately estimate the value of

whitewater recreation on the Upper Kiamath, adjustments to

the TCM are suggested which account for multiple

destination trips and commercially guided trips. In

addition, value estimates are generated using two

dichotomous choice CVM formats; one based on willingness to

travel additional miles and one based on willingness to pay

additional dollars.

Results of the adjusted and unadjusted TCM are

compared with dichotomous choice CVM estimates to verify

their consistency and to show the extent that value

estimates would be understated if the TCM were not

adjusted. Finally, the two forms of the dichotomous choice

CVM were used to estimate Upper Kiamath whitewater enthu-

siasts' opportunity cost of time.

2. The economic value refers to the net willingness to pay
for whitewater recreation opportunities on the Upper
Kiamath River. The values measured in this study are use
values and do not consider non-use values such as option or
existence values.
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Multiple Destinations:

One of the principle assumptions underlying the TCM is

that all travel costs are incurred exclusively to obtain

access to the site being valued (Haspel and Johnson, 1982).

When many users of a site are on a multiple destination

trip, there is a problem determining the proper allocation

of costs between each activity because costs are shared

jointly and inseparably among the various sites. If

multiple destination trips are not accounted for, the TCM

will overestimate a site's value by assigning it the value

of all sites visited. Thus, the TCM has been deemed

inappropriate when users of the site being valued are on

multiple destination trips.

For sites which attract users on multiple destination

trips, some portion of overall travel costs must be

attributed to the specific site. Haspel and Johnson (1982)

suggests that the TCM does not require that a given

destination's actual cost share be determined but only that

the response of visitors to a change in entrance fees be

accurately estimated. Samples and Bishop (1985) suggests

that for multi-purpose trips, using the percentage of a

users' trip devoted to a particular activity may provide

reasonable estimates of consumer's surplus associated with

a given activity. This study suggests that for multiple

destination trips, the percentage of an individual's trip

devoted to a particular site may be used to value a given

activity at this site.
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This approach implicitly assumes that the portion of a

multiple destination visitor's trip devoted to an Upper

Klamath whitewater experience provides a reasonable proxy

for travel costs associated solely with the Upper Klamath

whitewater experience. Results suggest that the approach

generates estimates of consumer's surplus which are

consistent with theoretical expectations and which are more

consistent with CVM estimates than the unadjusted TCM

estimates of consumer's surplus.

Commercial Trips

Proper specification of travel costs requires that the

minimum costs per trip, including only those costs which

would be avoided without the trip, should be included in

the travel cost variable of the demand equation (Ward and

Loomis, 1986). Generally, these costs consist of direct

transportation expenses and the opportunity cost of time.

However, due to the skill required to float the Upper

Kiamath, most users would be unable to make the trip

without the aid of a guide or outfitter. As a result, the

minimum cost for many to float the Upper Klamath would

include the guide expenditure. Thus, guide fees were

included in the travel cost variable.

Travel Time

Much research effort has concentrated on the

opportunity costs of time as it relates to recreation

demand models. Economists have long recognized that time

spent traveling to and recreating at recreation site
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requires that individuals give up alternative activities.

The foregone value of these alternative uses of time is

referred to as its time cost. Bishop and Heberlein (1980)

found that failing to value time in TCM models may

substantially effect consumers' surplus estimates. Yet

measuring this time cost has proven elusive.

Many have suggested the use of various fractions of

the wage rate as the opportunity cost of time. Cesario

(1976) suggested that between one-fourth and one-half the

wage rate was appropriate based on a study of commuters.

Winston (1985) suggested, however, that the appropriate

rate was six percent. Finally, McConnell and Strand (1981)

suggested an approach which estimated time costs from

survey data. This study presents an additional method

which enables researchers to estimate the opportunity cost

of time using the dichotomous choice CVM format.

Dichotomous Choice CVM

Two versions of the dichotomous choice CVM format were

used in this study; one based on willingness to travel

additional miles and one based on willingness to pay

additional dollars. The dichotomous choice CVM format

presents respondents with a market-like decision in which

they must decide whether they would be willing to pay (WTP)

a specified price in addition to their current expenses for

a given recreation experience. The respondent's decision

then involves a dichotomous choice (the answer is either

yes or no) which can be analyzed by arraying probabilities
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of yes (or no) responses at specific dollar amounts.

Using the logistic model to analyze the qualitative

choice data, the dichotomous choice is the dependent

variable in a logit equation (Pindyck and Rubenfeld, 1981;

Stynes and Peterson, 1988) with the offer and other

relevent variables (such as income, age, and sex) as the

independent variables. Using the logit model, the

probability that a respondent would accept a given dollar

offer could be represeted by:

P (no) = i ,i+e[a + b (Xi)] (1)

where P (no) = the probability of a no response

and X = the offer and other relevent variables.

Maximum Liklihood Estimation (Kmenta, 1986) is used to

estimate parameters for the equation and the equation is

integrated over the range of offer amounts to estimate the

expected value for willingness to pay.

The dichotomous choice format was chosen because it

has a number of advantages over other CVM formats. Loomis

(1988) suggests three primary advantages: (1) the dichoto-

nious choice approach puts the recreationist in a market-

like setting; (2) there is less opportunity for the inter-

viewer to influence the answer and for respondents to

purposefully bias their answers in hopes of influencing

survey results; and (3) dichotomous choice questions are

easier to perform in a mail survey than iterative bidding

questions.
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Results

The primary data were collected through a study of

river users during the 1988 summer floating season. Names

and addresses of boaters were gathered on site at random

dates throughout the summer. A pretest was conducted with

30 users and 524 surveys were mailed. Of these surveys, 14

were undeliverable or unclaimed. Of the remaining users,

399 responded to the survey (response rate = 78%).

Contingent Valuation Method

For the dichotomous choice CVM, respondents were asked

if they would still be willing to visit the Upper Klamath:

(a) if they lived a specified distance away and (b) if

their share of the expenses were to increase by a specified

dollar amount. Distance offers ranged from 10 to 1000

additional miles while dollar offers ranged from $5 to

$1000.

Those who responded no to either offer were asked to

specify their reason for doing so. Most (61%) noted that

"The Upper Klamath is worth that much more, but I couldn't

afford to spend that much more on a boat trip" and a

majority of respondents (51%) also noted that "it isn't

worth it to me to travel that much farther." Those who

responed that they did not understand the question (3.7%)

were not included in the analysis.

Respondents also provided information on their boating

experience, their dedication to whitewater rafting, their

satisfaction with their whitewater experience, and their



DF = 5
Liklihood Ratio Test:

CHI-Square = 102.457 Prob. Value = 0.0000

Reduction in uncertainty = 0.1646
McFadden's R-Square = 0.2185
Madalla's R-Square = 0.2570
Cragg-Uhler's R-Square = 0.3458
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socio-economic characteristics.

Using this information, estimated logit equations were

developed for both willingness to pay additional dollars

and willingness to travel additional miles. There was

insufficient data to estimate separate equations for

private and commercial passengers. Protest responses,

missing values, and commercial guides were not included in

the analysis. After trying various independent variables

and functional forms, the following logit equations for WTP

additional dollars (Table 3-1) and willingness to travel

additional miles (Table 3-2) were chosen as fitting the

data best:

Table 3-1
Dichotomous Choice Results: WTP Dollars

Log Prob(no) = - 3.5713 + 0.0093(Value) + O.8277(Sex)
1 - Prob(no) (0.0000) (0.0000) (0.0021)

- 0.0407(Inc) + 0.7760(Vac)
(0.0768) (0.0068) (prob. value)

where Value = the dollar offer

Sex = 1 if female

Inc = income

and Vac = single destination visit.

WTP = $187 N = 322
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Table 3-2
Dichotomous Choice Results: WTP Miles

Log Prob(no) = - 4.0057 + 0.0030(Far) + 0.6206(Sex)
1 - Prob(no) (0.0000) (0.0000) (0.0368)

+ 0.5569(Vac)
(0.5569) (prob. value)

where Far = the additional mile offer

WTP = 651 miles N = 322

DF = 4
Liklihood Ratio Test:

CHI-Square = 166.847 Prob. Value = 0.0000

Reduction in uncertainty = 0.1064
McFadden's R-Square = 0.1332
Madalla's R-Square = 0.1236
Cragg-Uhler's R-Square = 0.1966

The consumer's surplus estimates of these models are

consistent at a travel cost of 29 cents per mile. The

federal guidelines suggest that the average direct

transportation cost (the average cost per mile of

maintenance, accessories, parts, tires, gasoline, oil, and

taxes) is 12 cents per mile (Walsh, 1986). Thus, if this

figure is accurate, the opportunity cost of time is

approximately 17 cents per mile. This information may be

used to estimate users' time costs.

The average hourly wage of respondents was $24.95

(assuming 1920 hours worked per year). Assuming Upper

Kiamath users travel 50 miles per hour, to generate a time

cost of 17 cents per mile requires a time cost of

approximately one-third the wage rate ($8.32). This value

is consistent with that suggested by Cesario (1976).



Dichotomous

Log Prob(no) =
1 - Prob(no)

Table 3-3
Choice Results: Additional Model

- 4.2623 + 0.0030(Far) + 0.00l8(Inc)
(0.0000) (0.0000) (0.4824)

+ 0.6420(Sex) + 0.5727(Vac)
(0.0325) (0.0657) (prob. value)
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The results of the models presented above also suggest

that females and multiple destination users are more likely

to respond no to either a dollar offer or an additional

mileage offer. This implies that female Upper Kiamath

rafters obtain less consumer's surplus than males and that

those who visit solely to boat the river obtain more value

than those on multiple destination trips.

An additional model was also estimated which had

interesting implications. This model is presented below.

Economic theory suggests that individual's will be

constrained by both their income and their time. The

extent to which one is constrained by either variable is

determined to some extent by one's income. The higher

one's income, the less likely one is to be constrained by

income and the higher the opportunity cost of time. The

WTP = 651 miles N = 316

Liklihood Ratio Test:
DF = 5 CHI-Square = 167.336 Prob. Value = 0.0000

Reduction in uncertainty = 0.1077

McFadden' s R-Square = 0.1348
Madalla's R-Square = 0.1249
Cragg-Uhler' s R-Square = 0.1988
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results presented above are consistent with this theory.

The results suggest that the probability of responding

no to a dollar offer is significantly related to one's

income while the probability of responding no to a mileage

offer are not significantly related to income. This

implies that depending on one's income, paying additional

dollars is more likely to be a significant constraint for

Upper Klamath users than traveling additional miles. In

addition, the sign on the income variable in equation (2)

suggests that users with relatively high incomes will be

more willing to pay additional dollars while the sign on

the income variable in equation (4) indicates that those

with relatively high incomes, will be less likely to travel

additional miles (presumably due to the time constraint).

Thus, the results support the economic theory.

Travel Cost Model

Users were asked to note how far they traveled (one

way) from their home to the put-in as well as how they felt

about the drive to the put-in. The average distance tra-

veled to the river was 385 miles. Most visitors were from

Oregon or California (85.7%) with 48.1 percent from Cali-

fornia and 37.6 percent of respondents from Oregon. Most

respondents noted that they "neither like nor dislike" the

drive while 2.5 percent of respondents noted "I liked the

drive so much that, if the drive were any shorter, I would

have found the entire trip less enjoyable." Because the

latter response indicates that users obtained utility from
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the drive to the site as well as from the experience, these

respondents were not included in the TCM analysis.

Users also noted whether they were on a commercially

guided trip and if they visited solely to float the river

or if they combined boating with other vacation activities.

If they combined boating with other activities, respondents

were asked what percentage of their visit was devoted to

the Upper Klamath.

A majority of users (75%) noted that they were

passengers on a commercially guided trip. In addition, a

majority of users (53%) noted that they visited solely to

float the Upper Klamath. The remaining 47% combined their

whitewater trip with other recreation activities including

Crater Lake National Park, the Shakespearean Festival in

Ashland, and the Britt Music Festival in Jacksonville. The

average percentage of multiple destination trips devoted to

the Upper Kiamath was 52.9%.

Users were also asked to specify which rivers they

considered to be substitutes for the Upper Klamath.

Substitute rivers were included in the demand equation

using the zonal average miles from each respondent's home

to the three rivers noted most frequently as substitutes

for the Upper Klamath (the Rogue, American, and Salmon).

Because each of these substitutes was either insignificant

or negatively related to the dependent variable (indicating

a complementary relationship), no substitute rivers were

included in the first-stage demand equation.
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Three TCM models were developed. The first (TCM1) was

adjusted for both the percentage of overall trip devoted to

the Upper Klamath and included guide fees in the travel

cost variable. The second model (TCM2) adjusted the T4 to

account for the percentage of overall trip devoted to the

Upper Klainath but did not include guide fees. The final

model (TCM3) was the completely unadjusted model which did

not adjust the travel cost variable for percent of overall

trip devoted to the Upper Kiamath and did not include guide

fees.

All models were developed using 12 cents per mile as

the direct travel cost and one-third of the wage rate as

the opportunity cost of travel time. Additional variables

include the importance of the Upper Kiamath River to users

(IMPT; 1 = Not very important; 2 = Somewhat important; 3 =

Important; 4 = Very important), whether users were passen-

gers on commercially guided trips (PASS = 1 if on guided

trip), the number of nights spent on the river (NITES),

whether users were on a single or multiple destination trip

(VAC = 1 if on single destination trip), and whether users

were from Oregon (ORE = 1 if from Oregon). The three

models are presented in Tables 3-4 through 3-6.

Using the TCM, the behavior (tastes and preferences)

of those living nearest to a specific site in response to

increased travel costs is inferred from the behavior of

those who live a greater distance from the site. In the

study, the percentage of one's overall trip devoted to the



Table 3-4
TCM1: Adjusted Model With Guide Expenditures

Table 3-5
TCM2: Adjusted Model Without Guide Expenditures

R2 = .596
Consumer's Surplus Per Trip = $246.86

R2 = .664
Consumer's Surplus Per Trip = $58.31

Table 3-6
TCM3: Unadjusted Model
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Variable Coefficient Prob. Value

CONSTANT -12 . 1880 0. 0000

TCAG - 0.0031 0. 0001

PASS - 0.2608 0. 2649

IMPT 0.2403 0. 0454

NITES - 0.2905 0. 0110

ORE 1.7312 0. 0000

VAC 0.7338 0. 0004

Variable Coefficient Prob. Value

CONSTANT -11. 4304 0. 0000

TCU - 0.0097 0. 0000

PASS - 0.3632 0. 0658

IMPT 0. 3264 0. 0038

NITES - 0.3459 0.0010
ORE 1.3154 0. 0000

VAC 0. 4499 0.0218

Variable Coefficient Prob. Value

CONSTANT -11.5481 0. 0000

TCA - 0.0124 0. 0000

PASS - 0.3607 0. 0626

IMPT 0.2971 0.0071
NITES - 0.2988 0. 0038

ORE 1.2639 0. 0000

VAC 0. 6202 0. 0010

R2 = .653
Consumer's Surplus Per Trip = $74.92
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Upper Kiamath was generally smaller for those users who

lived a greater distance from the river. As a result, when

adjusting for the percentage of one's overall trip devoted

to the Upper Klainath, the direct travel costs of those

living farther from the river were reduced by a greater

percent than those living relatively near to the river.

Therefore, the consumer's surplus obtained by those who

live a greater distance from the river is also diminished

to a greater extent. As a result, one would expect the

consumer's surplus associated with the unadjusted model

(TCM3) to exceed that associated with the model adjusted

for the percentage of trip devoted to the Upper Klaivath

(TCM2). The results are consistent with this theory.

The guide fee adjustment, on the other hand, should

overstate consumer's surplus. Because some unknown portion

of the guide fee can be attributed to services rendered by

the guide rather than a direct fee required to gain access

to the river, one would expect the guide fee adjustment to

overstate consumer's surplus for those users who did not

use a guide. In addition, because a larger proportion of

users who live a greater distance from the river are on

commercially guided trips, the direct travel costs

associated with users who live farther from the river will

increase to a greater extent than those associated with

local users when the model is adjusted to include guide

fees. As a result, the consumer's surplus associated with

the model adjusted to include guide fees (TCM1) should
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exceed that associated with the completely unadjusted model

(TCM3). The results are also consistent with this theory.

Finally, the consumer's surplus estimates associated

with TCM1 are more consistent with the CVM estimates. When

the TCM results are compared to the CVM consumer's surplus

estimates, the CVM estimates exceed the unadjusted TCM

estimate (TCM3) by approximately 150% while the adjusted

TCM estimate (TCM1) exceeds the CVM estimates by approxi-

inately 32%. Thus, the adjusted model appears to provide

more consistent estimates of consumer's surplus than the

unadjusted model. The consumer's surplus estimates are

summarized in Table 3-7.

Table 3-7
Consumer's Surplus Estimates:

Whitewater Recreation on the Upper Klamath River

CVM: WTP (Dollars) $187

WTP (Miles) $l89*

TCM: Unadjusted $75

Adjusted $247

* Based on 12 cents per mile direct travel costs and 17
cents per mile opportunity cost of time and 628 miles.

Conclusions

The TCM has been considered an inappropriate model for

estimating economic values when users engage in multiple

destination trips. The results of this study suggest that

the TCM can be adjusted to account for multiple destination

trips and that TCM value estimates can be compared with CVM

estimates to verify consistency.
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The study also shows that consumer's surplus may be

substantially underestimated if commercial guide fees are

not included in the travel cost variable of the demand

equation. As previously noted, it is appropriate to

include guide fees in the travel cost variable only if it

is required to gain access to a specific activity at a

specific site. Due to the skill required to float the

Upper Klamath River, many users must obtain a guide in

order to float the river. If such costs are not

considered, the TCM may substantially underestimate

consumer' s surplus.

In addition, the study shows how two forms of the

dichotomous choice CVM can be used to estimate the rate at

which users value time. The appropriate rate at which to

value Upper Klamath users' time is approximately one-third

the wage rate which is consistent with Cesario (1976).

Finally, based on the results, the consumer's surplus

associated with whitewater recreation on the Upper Klamath

River is approximately $190 per trip. The results of both

CVM formats provided consistent estimates of consumer's

surplus and the adjusted TCM provided estimates which were

roughly consistent with these CVM estimates.
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IV. THE ECONOMIC IMPACT OF WHITEWATER RECREATION
ON THE UPPER KLAI4ATH RIVER

Abstract

The economic impacts associated with remote whitewater

recreation are estimated through a combination of primary

expenditure data and the IMPLAN input-output system.

Impacts include the output, employment, and income

generated from whitewater recreation on the Upper Kiamath

River in Oregon. Estimates of impacts are generated for a

range of use levels. Results indicate that whitewater

recreation can help to diversify a region's economy.

Primary data regarding substitution behavior indicates

that estimates of total impacts may be overstated if the

analyst does not account for users' alternative recreation

plans.
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Introduction

Public lands contain a number of natural resources

such as timber, forage, and minerals which have substantial

economic impacts on local economies. Due to the rural

nature of many regions which contain wilderness areas,

economies tend to rely heavily on one or a few major

industries and lack the economic diversity of metropolitan

areas. For example, in Oregon, the economic base of many

rural communities is dependent on timber from federal

lands. Due to the importance of such public resources to

the economic well-being of local communities, studies have

estimated the impacts of these resources on local economies

(Brodie, et al, 1978).

Public lands also supply many non-extractive resources

such as recreation. Non-extractive uses of public lands

generally do not play as large a role in local economies as

extractive industries. The rural nature of recreation

areas often restricts use and also causes a larger portion

of expenditures to leak out of the local economy due to a

lack of supporting industries. Despite these difficulties,

however, recreation provides the benefits of a more diver-

sified economy and often generates substantial impacts in

rural communities (Propst, 1985). This study will estimate

the total economic impacts on output, employment, and

income in Klamath and Jackson counties, Oregon, associated

with whitewater recreation on the Upper Klamath River.
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Study Area

The Upper Klamath River is located between the towns

of Ashland and Kiamath Falls in southern Oregon. The river

originates at Upper Klamath Lake and winds through

relatively unpopulated forest and agricultural land for

approximately 35 miles before crossing the Oregon-

California border and heading for the coast. The 15 mile

stretch of the river most preferred by whitewater

enthusiasts is situated between two dams; John C. Boyle to

the north and Copco to the south. This stretch is

primarily administered by the Bureau of Land Management.

Controlled releases from the John C. Boyle Reservoir

provide 1200 cfs of the average flow of 1500 cfs along this

stretch where the river drops an average of 51 feet per

mile and up to 100 feet in some places (Willamette Kayak

and Canoe Club, 1986). By contrast, Oregon's Willainette

River falls by only 1.3 feet per mile in some stretches.

The Upper Klaxnath is unique in that it is one of the few

rivers in the continental U.S. which provides class 4 and 5

rapids. In addition, because water flows are contingent

upon dam releases, the Upper Kiamath may provide year-round

whitewater conditions.

Due to the level of skill required to run the river,

about 90 percent of whitewater trips on the river are

commercially guided. Use estimates for 1988 indicate that

there were 3,858 commercial user days on the river in

addition to 618 private user days (U.S.D.I. Bureau of Land



86

Management, 1989). As a result, the river directly

supports a number of commercial businesses, with as many as

30 guide companies running the river and 12 companies

making the Upper Kiamath their primary river (Ward, 1988).

Because the economies of Klamath and Jackson counties are

primarily agriculture and timber based, whitewater

recreation on the Upper Kiamath also benefits the region

indirectly through the diversification of the local

economy.

The Oregon communities which are most directly

affected by whitewater recreation on the Upper Klamath lie

in Jackson and Kiamath Counties. Kiamath Falls is the city

nearest to the Upper Klamath. Because Klamath Falls is

east of the river and off the freeway used by most non-

local users to access the river (1-5), however, most of the

economic impacts occur in Jackson county. Ashland is the

city in Jackson county nearest to the Upper Klamath.

Ashland's economy is based primarily on tourism with its

world-renowned Shakespearean Festival. Many visitors

combine a whitewater trip on the Upper Klamath with their

visit to the Shakespearean Festival. In addition, because

Ashland is located along 1-5, most non-local users pass

through the community on their way to the river. For these

reasons, most of the economic impacts associated with

whitewater recreation on the Upper Klainath River occur in

Ashland.
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Methods

In order to estimate the economic impacts of white-

water recreation on the Upper Kiamath River, it is

necessary to know the expenditures or final demands that

are solely associated with the river. In other words, what

final demands would be lost if the Upper Klamath were not

available for whitewater recreation? Total trip

expenditures would not be lost since only a portion are

actually spent in the destination region. The region also

would not lose expenditures from trips which are multiple

destination and would be taken anyway if the Upper Kiamath

were not available. Finally, the region does not lose

expenditures from local residents who would substitute a

local recreation activity if the Upper Klamath were not

available. Therefore, information in addition to total

trip expenditures is needed in order to accurately estimate

total economic impacts.

The primary expenditure data were collected during the

1988 summer floating season through a user study. Names

and addresses of boaters were gathered on site at random

dates throughout the summer. A pretest was conducted with

30 users and 524 surveys were mailed. Of these surveys, 14

were undeliverable or unclaimed. Of the remaining users,

399 responded to the survey (response rate = 78%).

Users were asked to provide information on their share

of expenditures for an Upper Klamath trip. Users provided

their total trip expenditures as well as the expenditures
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made in Jackson and Kiamath counties. In order to adjust

these expenditures to reflect only those associated with

the Upper Klamath, users provided information on their

overall trip and their alternative plans if the Upper

Klamath were not available. Respondents were asked if they

combined an Upper Klamath trip with other activities as

part of a longer vacation trip or if they made their trip

solely to boat the Upper Klamath. If they were on a longer

vacation trip, respondents were asked what other attrac-

tions they visited on their trip, what percent of their

overall trip was devoted to the Upper Klamath, and whether

they would still make their overall trip if the Upper

Klamath was not available.

Users that were on single destination trips were asked

whether they would boat a different river or choose an

alternative activity if they discovered that the turbines

would not be operating on the day they had planned to go.

This information was used to more accurately reflect the

expenditures which would be lost in the region if the Upper

Klamath were not available.

For those users who visited solely to boat the Upper

Klamath (see Figure 4-1), any expenditures by non-locals

would be lost to the region. For locals who visited solely

to boat the river, on the other hand, expenditures would be

lost only if they would boat another river if the Upper

Klamath were not available or if they would engage in an

activity outside the region.



Figure 4-1
Adjustment for Single Destination Visitors

Locals

I

N on-locals

I

Substitute
Activity

Substitute
River

I

89

Not Include
Expenditures

Include
Expenditures

t

For those users on multiple destination trips (see

Figure 4-2), all shuttle and guide expenditures and the

proportion of the remaining expenditures devoted to the

Upper Klainath would be lost in the region for those who

would still make their overall trip if the Upper Kiamath

were not available. Finally, for those who would no longer

visit if the Upper Klamath were not available, all non-

local expenditures would be lost while expenditures by

locals would be lost only if they would substitute a

different river or an activity outside the region.



Figure 4-2
Adjustment for Multiple Destination Visitors
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The trip expenditures, or final demands, were analyzed

with the IMPLAN input-output system. The IMPLAN input-

output system was developed for the U.S.D.A. Forest Service

as a tool for analyzing economic impacts (Aiward and

Palmer, 1983). The model has been used by government

agencies including the Forest Service, Bureau of Land

Management, and Army Corps of Engineers to estimate the

economic impacts of alternative uses of natural resources.

IMPLAN consists of both a national and county level

technology matrix for 528 sectors. The data was

constructed in 1977 and updated in 1982. The IMPLAN system

Local Non-local
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allows users to adjust estimates of final demands based on

primary data in order to more accurately estimate economic

impacts. Such impacts include estimates of sectoral

activity for final demand, final payments, gross output,

and employment. By incorporating the Upper Klainath

expenditure data in the IMPLAN model, estimates of economic

impacts on output, income, and employment were computed for

the Klamath and Jackson county region.

Because IMPLAN "margins" some of its sectors,

expenditure information from the survey cannot be input

directly into the IMPLAN sectors. Average expenditures on

Restaurants/taverns, Rentals, Guide and Shuttle services,

and Lodging/camping were put directly into the IMPLAN

sector corresponding to each survey category. Gas and oil

expenditures were margined to IMPLAN's Service Station

sector, Lubricating Oils and Greases sector, and Petroleum

and Coal Products sector based on percentages obtained from

Region 6 of the U.S. Forest Service. Twenty percent of

Retail and Equipment expenditures were taken directly from

IMPLAN's Recreation Related Retail Trade sector while the

remaining 80% and Other expenditures were margined to 52

retail related IMPLAN sectors based on Region 6's margining

of water-related recreation. Expenditures from sectors

which did not exist in either Jackson or Kiamath county as

well as the Small Arms, Small Arms Ammunition, and Aircraft

sectors were not included in the Retail margining.
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Results

The average total expenditures and average

expenditures made by non-local users in Klamath and Jackson

counties are listed in Table 4-1. Fifty-eight percent of

the total expenditures were made in the destination area.

These expenditures were adjusted to reflect the percentage

of non-local users relative to total use (76%) because the

unadjusted model assumes that all local expenditures would

remain in the region. This implies that local expenditures

which would be lost if the Upper Kiamath did not exist are

equal to zero.

Table 4-1
*

Average Expenditures per Trip

have been used for impact assessment if additional informa-

tion about trip behavior were not available. However,

after adjusting for multiple destination trips and substi-

tution behavior, the more accurate expenditure information

is shown in Table 4-2. These are the final demands that

Total Trip Local

Gasoline and oil $ 32.31
Restaurants/taverns 49.87
Lodging/camping 45.59
Guide services 83.08
Rentals (rafts, etc.) 4.91
Retail (grocery, supplies, etc.) 22.97
Shuttle services 4.76
Equipment 0.85
Other 19.91

$ 10.30
28.62
29.33
56.05
3.05

10.63
3.70
0.35

11.10

Total expenditures $ 264.25

*1988 dollars

The figures in the second column of Table

$

4-1

153.13

would
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would be lost if whitewater recreation on the Upper Kiamath

were not available. Because many users would remain in the

destination area to engage in other recreation activities,

the expenditures in Table 4-2 are lower than thOse in Table

4-1.

Table 4-2 *
Adjusted Average Expenditures per Trip

KlaivathJJackson counties

Gasoline and oil $ 8.61
Restaurants/taverns 16.81
Lodging/camping 15 26
Guide services 62.80
Rentals (rafts, etc.) 2.38
Retail (grocery, supplies, etc.) 6.34
Shuttle services 4.04
Equipment (paddles, vests, etc.) .28

Other 7.12

Total expenditures $ 123.64

*1988 Dollars

These adjusted average expenditures may be computed in

two manners. The average expenditure can be computed based

on the average expenditures of those users who are not ex-

cluded by the adjustment process. However, the use figures

must then be adjusted to reflect the percentage of users

who were excluded. On the other hand, the average expendi-

ture per user can be computed knowing that for some percen-

tage of users, no expenditures will be lost in the region.

Total use figures can then be used to estimate impacts.

The second method was used to compute the adjusted average

expenditures listed in Table 4-2.
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Impact Estimates

For comparison purposes, estimates of economic impacts

were computed using the average expenditures per visit

(from Table 4-1) and the adjusted average expenditures per

visit (from Table 4-2) in Jackson and Kiamath counties. In

order to be consistent with IMPLAN, these expenditures were

deflated to 1982 dollars using the CPI.

To convert the average expenditures to total

expenditures, it was necessary to have reliable estimates

of use. The BLM estimated that 3,071 passengers took a

whitewater trip on the Upper Kiamath in 1988. However,

because commercial outfitters are required to pay a tax per

passenger in order to obtain a permit to float the river,

there is an incentive for commercial outfitters to

underestimate the number of passengers. In addition,

because many non-commercial rafters do not fill out a trip

card at the put-in, non-commercial use may be

underestimated as well. Due to these problems, a range of

use levels were utilized. The BLM estimate was used as a

low use level of 3,000 visits. A moderate level of 4,000

visits and a high-use level of 5,000 visits per year were

also utilized.

Two models were generated using the three alternative

use levels. The first model (MODEL 1) was based on average

expenditures of all respondents. The second model (MODEL

2) was based on the adjusted average expenditures of

respondents. Estimates of total economic impacts of white-
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water recreation on output, income, and employment in
Klainath and Jackson counties if the Upper Kiamath were not
available are presented in Table 4-3.

Table 4-3
Total Economic Impacts of

Upper Klantath River Whitewater Recreation
on Klainath and Jackson Counties

Klaivath and Jackson counties due to whitewater recreation

on the Upper Klaivath River is between $622,500 and

$1,037,600. Income estimates range from $309,800 to
$516,300 and the number of full-time year-round jobs
created range from 14 to 23. The unadjusted model would

overestimate impacts on output by 26%, income by 22%, and

employment by 26-30%.

Output*
(M14$)

Income*
(MM$)

Employment

Low Use:

MODEL 1 .7841 .3789 18
MODEL 2 .6225 .3098 14

Moderate Use:

MODEL 1 1.0455 .5052 24
MODEL 2 .8300 .4130 19

High Use:

MODEL 1 1.3069 .6315 30
MODEL 2 1.0376 .5163 23

*1988 dollars

These results indicate that the total output in
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Conclusions

The results indicate that whitewater recreation can

contribute to the diversification of a region's economy.

Recreation expenditures provide jobs and income directly

through commercial outfitters as well as indirectly in

supporting industries. These impacts provide much needed

diversity to the region's economy which is heavily

dependent on timber production.

The study also indicates that estimates of total

economic impacts may be overstated if one does not account

for users' alternative recreation plans. Because many non-

local users would recreate in the region and many local

users would recreate outside the region if the Upper

Kialuath were not available, ignoring users' alternative

recreation plans may lead to overestimates of economic

impacts. This problem can be resolved using additional

information about substitution behavior.
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APPENDIX



Appendix A: Upper Klamath Whitewater User Survey

1. How many times have you floated the Upper Klamath River
(Boyle Powerhouse to Copco Lake) since Jan. 1, 1988?

times

Not counting the 1988 season, how many years have you
been boating on the Upper Klamath?

years

Not counting the 1988 season, how many years of total
whitewater boating experience do you have?

years

Do you usually boat the Upper Kiamath as a
Passenger on a commercially guided trip
Private (non-commercial) boater
River guide

In general, how would you rate an Upper Klamath boat
trip?

Poor
Fair, it just doesn't work out very well
Good, but there are usually some problems
Very good, but it could be better
Excellent, only minor problems
Perfect

How many people, other than yourself, are in your party
on a typical Upper Klamath trip?

1-3 people
4-6 people
7-10 people
more than 10 people

Are your boating companions usually
Family members
Friends
A combination of family and friends
Members of a boating club
Customers of a commercial outfitter
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3. In which months
January
February
March

boated the river
April
May
June

so far in 1988?
July
August
September

What days of the week do you generally take this trip?
Weekends and/or holidays
Weekdays
No particular day

Do you usually camp when you are boating the river?
Yes
No > PLEASE SKIP TO #7 BELOW

How many nights do you normally spend on the river?
nights

How many rivers (not counting the Upper Klamath) do you
boat in an average year?

other rivers

Rivers vary in the kinds of experiences they offer.
What river(s) do you believe provide whitewater
experiences that are most similar to the Upper Klamath
experience?
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How far in advance do you usually decide to float the
river?

less than one day
from 2 to 7 days
from 8 to 30 days
from 31 to 90 days
more than 90 days

In which month(s) do you prefer to float the Upper
Ki amath?

January May September
February June October
March July November
April August December



If you normally run the river as part of a larger
trip, what percentage of your visit is devoted to the
Upper Klamath?

About percent
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Do you usually combine an Upper Klamath boat trip with
other activities as part of a longer vacation trip, or do
you usually make your trip solely to boat the Upper
Klamath?

I combine boating with other vacation activities
I visit only to boat the river ---> SKIP TO #13

If you normally run the river as part of a larger
vacation, what other attractions and/or cities do you
visit?

If the Upper Kiamath river trip had not been
available, would you still have made your overall vacation
trip?

Yes
No

How far is it (one way) from your home to the put-in?
miles

How long does it usually take you to drive one way
from your home to the river (or the town where you met
your guide)?

hours and minutes

How do you feel about the drive between your home and
the Upper Klamath?

I dislike it a lot
I dislike it a little
I neither like nor dislike it
I like it a little
I like it a lot
I like it so much that if the drive were any
shorter, the entire trip would have been less
enj oyable

What type of boat do you normally use?
raft
kayak



112

If you lived closer to the Upper Kiamath, do you think
you would visit the river more often?

Yes
No

If you moved miles farther away from the Upper
Klaniath, would you still be willing to visit the Upper
Kl amath?

Yes > PLEASE SKIP TO #4 BELOW
No

If your answer to the last question was no, was it
because

It isn't worth it to me to travel that much
farther
I'd like to be able to travel that much farther,
but I couldn't afford the extra time it would
require
I'd like to be able to travel that much farther,
but I couldn't afford the extra cost of the longer
trip
I didn't understand the question

Whose boat do you normally use on the Upper Klamath?
I usually go with an outfitter/guide service
I usually go in a friend's boat ----> SKIP TO #6 -

I usually rent a boat > SKIP TO #6
I own my own boat > SKIP TO #6

Which guide service did you use?
Eagle Sun Tributary
Headwaters Turtle River
Noah's World of Water Whitewater Connection
Ouzel Whitewater Voyages
Sierra Whitewater Wilderness Adventures
Other (please specify)

Do you hope to float the Upper Klamath again someday?
Definitely not
Probably not
Not sure
Probably yes
Definitely yes
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7. We'd like you to estimate your expenses for an Upper
Kiamath trip. In the first column below, please list your
share of the total expenses for a typical trip. In the
second column, tell us how much of that total went to
persons or businesses located in Klamath and/or Jackson
counties (see map). For example, if you spent $50 on
gasoline and $20 of that amount was spent in Klamath
County, write $50 in the left column and $20 in the right.

Total trip Klamath/Jackson
$ $ Gasoline and oil
$ $ Restaurants/taverns
$ $ Lodging/camping
$ $ Guide services
$ $ Rentals (rafts, etc.)
$ $ Retail (grocery, supplies)
$ $ Shuttle services
$ $ Equipment (paddles, vests)
$ $ Other

Do you normally take time of f from work to prepare for
and/or take part in an Upper Klamath trip?

Yes
No > PLEASE SKIP TO NEXT PAGE

If you time off from work to prepare for and/or take
part in a Klamath trip, how much income do you normally
give up?

$
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How many people (including yourself) normally ride in
your vehicle on an Upper Kiamath trip?

people

If you normally ride with at least one other person,
what percentage of the travel expenses (gas, etc.) do you
pay?

percent

The price of travel and vacations seems to keep
increasing. If your share of the expenses for an Upper
Klamath trip were to increase by $ , would you still
make the trip?

Yes > PLEASE SKIP TO #5 BELOW
No

If you answered no to the last question, was it because

The Upper Kiamath isn't worth that much more to me
The Upper Kiamath is worth that much more, but I
couldn't afford to spend that much more on a boat
trip
I didn't understand the question
Other (please specify)

How would you rate whitewater boating as compared with
your other leisure pursuits?

I prefer whitewater boating to any other
recreation
Whitewater boating is amonq my favorite activities
There are several things I like more than boating

How important is the Upper Klamath River to you?
Not very important; I can take it or leave it
Somewhat important; if I couldn't visit the Upper
Klamath I'd miss it, but I enjoy other rivers more
Important; it is among my favorite rivers
Very important; definitely my favorite river

Do you belong to any rafting or kayaking clubs?
Yes
No
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The questions on this page are for passengers on guided
trips only. (Guides and private boaters can skip ahead to
Page 8.) Please check the responses pertaining to your
most recent trip.

Did you decide to take part in an Upper Klamath boat
trip

Before leaving home on your vacation trip
After your trip was already under way

How did you learn of the opportunity to boat the river?

from a friend or relative
from a book, magazine or newspaper article
from an advertisement in a magazine or newspaper
from a brochure
other (please specify )

How did you learn about your outfitter/guide service?
from a friend or relative
from a book, magazine or newspaper article
from an advertisement in a magazine or newspaper
from a brochure
other (please specify )

Did you compare the prices and services offered by
different outfitters before choosing a guide service?

Yes
No

What factor(s) influenced you to choose the outfitter
you used? (please check all answers that apply to you)

The outfitter I chose was the only one I knew
about
I had made previous Klamath trips with this
outfitter
I had made trips with this outfitter on other
rivers
Friends/relatives had made trips with this
outfitter
Recommendation from another source (outdoor store,
tourist information service, magazine article)
I contacted several outfitters, and chose the one
offering the best combination of prices and
services
I chose the first outfitter I found who had space
available on the day I planned to go
Other (please specify )
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1. Do you feel the Upper Klamath is crowded? (circle one)

1 2 3 4 5 6 7 8 9

not at all slightly moderately extremely
crowded crowded crowded crowded

People seek out different kinds of recreational
experiences in different settings. Which of these
categories best describes the current experience on the
Upper Klamath?

Wilderness: where solitude is part of the
experience
Semi-wilderness: complete solitude is not expected
Undeveloped recreation: where you expect to see
other people some of the time
Scenic recreation: where you expect to see other
people much of the time
Social recreation: where seeing a lot of people is
part of the experience

Which category do you think should be provided?
Wilderness
Semi-wilderness
Undeveloped recreation
Scenic recreation
Social recreation

On a usual Upper Klamath trip, about how much time are
you in sight of another boating party?

Almost never
About 1 hour out of every 4
About 2 hours out of every 4
About 3 hours out of every 4
Almost all of the time
I don't know

If you camp on the Upper Klamath, how many other
parties are usually camped within sight/sound of your
campsite?

other parties
I don't camp on Upper Klainath trips



Do you have to wait for others before launching your
boat?

Yes
No > PLEASE SKIP TO #8 BELOW

If so, how long do you usually have to wait?
About minutes
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Do the actions of other river users (boaters, anglers,
etc.) ever detract from your own enjoyment of a boating
trip?

Yes
No > PLEASE SKIP TO #11 BELOW

How often is your enjoyment of an Upper Kiamath boat
trip diminished by the actions of others?

rarely
sometimes (once or twice a day)
often (more than twice a day)

If this does happen, what group is usually
responsible?

boaters
non-boating anglers
other non-boaters (campers, hikers, prospectors)

Now we'd like to know about your preferences for an
Upper Klamath trip. Please tell us how much of the
following impacts are acceptable before your experience is
diminished.

a) It is OK to be in sight of other parties
Almost never
About 1 hour out of 4
About 2 hours out of 4
About 3 hours out of 4
Almost all of the time
It doesn't matter to me

It is OK to be camped within sight or sound of
other parties, or

It doesn't matter to me

It is OK to wait minutes to launch my boat
It doesn't matter to me
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To answer the questions on this page, please imagine you
had planned an Upper Kiamath boat trip, but you discovered
that the turbines wouldn't be operating on the day you'd
planned to go.

What would you be more likely to do on that day
instead?

Float a different river
Choose a different activity > SKIP TO #4

If you would run a different river, which one(s) would
you be most likely to choose?

3. Would a trip to
offer you the same
Kiamath boat trip?

Yes
No

your substitute river be likely to
benefit or satisfaction as an Upper

> PLEASE SKIP
> TO #6 BELOW

4. If you would choose a different activity, what
activity?

Would your substitute activity be likely to give you
the same benefit or satisfaction as a river trip?

Yes
No

Would you expect that your substitute river/activity
would be shared with the same companions as on your
original trip?

Yes
No

Would you try to reschedule your trip for a new time
later in the same season?

Yes
No
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10. There are many reasons why people enjoy river trips.
Please indicate how important each of the following
reasons for making an Upper Kiamath boat trip are to you
personally.

not slightly somewhat very most
IMPORTANT

Beingwith 1 2 3 4 5

family/friends

Theriveris 1 2 3 4 5

near my home

Good fishing 1 2 3 4 5

Good weather 1 2 3 4 5

Good rapids 1 2 3 4 5

Riverside camping 1 2 3 4 5

Peace and solitude 1 2 3 4 5

Getting away from 1 2 3 4 5
other people

Beingina 1 2 3 4 5

natural setting

Couldn't get permit 1 2 3 4 5

on another river

Meeting other 1 2 3 4 5

boaters at river

Testing/developing 1 2 3 4 5

boating skills



These questions will help us form an overall picture of
Upper Klaniath boaters. Individual answers are
confidential. Your name will not be used.

How old are you?

Are you male? Female?

How much education have you completed?
High school
Some college
Bachelor's degree or equivalent
Advanced degree

What is your marital status?
Single
Married
Divorced, widowed or separated

How many children do you have?

What is your approximate family income?
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What size town do you live in?
Farm or rural area
Small town (less than 5,000 people)
Small city (5,000-50,000 people)
Large or medium-sized city (more than 50,000
people)
Suburb of a large city

What is the ZIP code of the town where you lived when
you were contacted for this survey?

$0-$4 ,999 $35, 000-$39, 999 $70, 000-$74,999
$5, 000-$9, 999 $40, 000-$44,999 $75, 000-$79 ,999
$10, 000-$14,999 $45, 000-$49,999 $80, 000-$84 ,999
$15, 000-$19,999 $50, 000-$54, 999 $85, 000-$89, 999
$20, 000-$24,999 $55, 000-$59, 999 $90, 000-$94,999
$25, 000-$29,999 $60, 000-$64 ,999 $95, 000-$99 ,999
$30, 000-$34,999 $65, 000-$69, 999 over $100,000


