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The purpose of this dissertation was to compare the indirect, 

direct, and unit day value methods for valuing outdoor recreation re- 

sources.    The indirect-travel  cost-method was used to estimate recre- 

ation demand as a function of on-site and travel  cost per visitor day, 

travel  cost to alternative sites,  income, and availability of alterna- 

tive sites.    The direct valuation method was designed to elicit value 

estimates from recreationists, while the unit day value method, as 

suggested by the Water Resources Council, was used with the assistance 

of an outdoor recreation planner to derive value estimates. 

Recreation value estimates were calculated for three Recreation 

Opportunity Spectrum (ROS)  zones identified at Steens Mountain:    roaded 

natural  (RN), semi-primitive motorized (SPM),  and semi-primitive non- 

motorized (SPNM), which represent separate recreation products.    Data 

were collected from Steens Mountain recreationists to derive the 

travel  cost and direct valuation estimates. 

The indirect method approximates the Marshallian consumer surplus. 

The value per visitor day was $91.07 for RN, $70.27 for SPM, and 

$73.13 for SPNM.    The direct valuation method, in which the recreation- 

ist is asked his/her willingness to pay to recreate, approximates the 



Hicksian compensating variation.    The values per visitor day were 

$58.96 for RN,  $54.76 for SPM,  and $81.09 for SPNM. 

The UDV estimates were calculated for each major activity in 

each ROS zone by converting into dollars the summation of planner 

assigned criterion points. A weighted average of activity values 

per visitor day for each zone was used to determine the value per 

visitor day of recreating in each ROS zone, which were $5.59 for RN, 

$6.54 for SPM, and $15.70 for SPNM. 

The empirical  results indicated inconsistencies in the magnitude 

of the value estimates and in the ranking of the value of ROS zones. 

These differences may be attributed to the methodology's rationale and 

the unit being valued.    The indirect and direct methods value a visi- 

tor day of a recreation experience, while the UDV method values a' 

visitor day of activity participation.    The segmentation of recreation 

into individual  products   (experiences) provides useful  information 

for resource allocation decisions. 
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Valuation of Recreation Resources:    A Methodological 
Comparison as Applied to Steens 

Mountain, Oregon 

CHAPTER I 

INTRODUCTION 

Society expects numerous products from its natural  resources; 

timber, minerals, water, and recreation are but a few.    However, soci- 

ety's expectations are often incompatible with the capacity of its 

natural  resources.    Timber harvesting and mining can disrupt or even 

destroy the possibilities of providing wilderness and certain dis- 

persed recreation opportunities.    Public agencies have been directed 

by society to plan and manage the public's domain of land, water,  fish, 

wildlife, and atmospheric resources to "best" meet these expectations 

and the long-term well-being of the natural environment.    A Herculean 

task confronts the agencies to balance biologic, social, and economic 

considerations in resolving resource allocation problems. 

Recreation is an important use of the public's resources, compet- 

ing in many instances for the same resources as timber, mineral, 

energy,  and other consumptive uses.    Consequently, economic valuations 

are helpful  in allocating resources among competing uses.    The valu- 

ation of recreation resources is especially challenging since recrea- 

tion does not comply with methodologies used for timber, livestock, 

and other market commodities.    Consequently,  numerous methodologies 

have been developed to assist agencies in assigning economic values to 

recreational  uses of natural  resources. 

Three methodologies commonly used for valuing recreation re- 

sources, endorsed by the Water Resources Council   (1979), are the in- 

direct method, the direct valuation method, and the unit day value 



method. Each methodology is designed to measure economic value, but 

differ in their empirical applications. The indirect method uses data 

collected from recreationists to estimate a demand function from which 

economic value is derived. The direct valuation methodology measures 

economic value by direct elicitation from recreationists of their 

willingness to pay to'recreate, while a planner subjectively deter- 

mines economic value in the unit day value method. Although these 

methods purport to measure economic value, differences in the invest- 

ments of time, money, and effort necessary to obtain such estimates 

suggests a possible tradeoff between the expense of theoretical ele- 

gance and cheaper, operationally expedient measures of value. An 

examination and empirical comparison of these methodologies is pre- 

sented in this dissertation for three categories of recreation experi- 

ences in the study area. 

Study Area 

The Steens Mountain area of Southeastern Oregon served as a study 

area.    The Steens,  rising to 9,773 feet, is a prominent landmark and 

recreation area managed by the Bureau of Land Management.    The mountain 

lies between the Blitzen Valley, containing the Malheur National Wild- 

life Refuge on the west and the Alvord Desert on the east.    Glaciers 

have dissected it leaving several  large canyons. 

Primary recreational  access is from the west along Oregon State 

Highway 205 and the BLM loop road with its northern terminus at the 

town of Frenchglen.    Within the area are opportunities for concen- 

trated-developed and dispersed recreation activities.    The existing 

road network on the western slope provides access to developed camp- 

sites,  lakes,  and fishing streams.    Other parts of the mountain have 

less access but do provide significant dispersed recreation opportuni- 

ties such as hunting, hiking, fishing, camping, and sightseeing. 

Figure 1  is a map delineating the Steens Mountain study area. 



Steens Mountain Recreation Area 

Bureau of Land Management 

Burns District 

Figure 1.    Steens Mountain study area. 



The area has been divided into zones  (not shown in Figure 1)  to iden- 

tify the distribution, type,  and amount of recreation participation 

occurring in specific areas.    These zones were delineated in coopera- 

tion with BLM personnel. 

Objectives 

The objectives of this study are: 

1. To survey the "state-of-the-art" in the valuation of recreation re- 

sources for measuring net economic value with special  concern for 

the indirect method, the direct valuation method,  and the unit day 

value method. 

2. Estimate the value of outdoor recreation for each model  from data 

collected from recreationists in the Steens Mountain, Oregon area. 

3. Compare the net economic value estimates from objective 3. 

4. Discuss policy implications of using the indirect, direct valuation, 

and unit day value methods for the evaluation and planning of re- 

creation opportunities. 

Organization of Dissertation 

The organization of this dissertation is in two parts.    The first, 

Chapters II through IV, contains the theory and development of the 

valuation of recreation resources culminating with the presentation of 

indirect, direct valuation, and unit day value models for valuing re- 

creation experiences available at Steens Mountain.    The second part. 

Chapters V through VII, contains the empirical  test of the models and 

a discussion of results. 



CHAPTER II 

VALUATION OF OUTDOOR RECREATION  RESOURCES 

Public agencies are legislatively directed to allocate society's 

resources to obtain the most beneficial  combination of outputs in 

accord with society's preferences and economic efficiency.    Knowledge 

of the economic value of outdoor recreation assists agencies to com- 

pare alternative resource investments; however, outdoor recreation is 

different from market commodities.    In this chapter, the methods of 

valuing recreation resources are compared to market commodities and 

then three recreation valuation methodologies are examined. 

Market Efficiency 

The underlying principle for allocating resources in a free market 

is economic efficiency.    Economic efficiency is the allocation of com- 

modities to their highest and best use.    Highest and best use can be 

determined in several ways, but the economic definition in the con- 

text of a free market defines that use as the one with the largest 

economic value.    Assuming a market exists for a commodity, which is 

sufficiently scarce to be sold at a positive price, economic value is 

determined by the biddings of consumers and sellers converging at a 

price at which the consumer offering the highest price gains use of 

the commodity.    Therefore, economic value is expressed as a consumer's 

willingness to pay. 

Economic value helps allocate resources, if society is able to 

express its preferences. Desirable resource allocations are indicated 

by a higher willingness to pay. Consequently, resources are trans- 

ferred from inefficient uses with a low economic value to efficient 

allocations with higher economic value. In this way, society's re- 

sources are allocated to provide the most beneficial combination of 

outputs. 



The attainment of efficient resource allocations may result 

if a market exists  in which a price can be charged. For a market 

to exist, producers (sellers) require the expectation of selling their 

product at a price at least equal to the cost of production and to be 

able to enforce payment of the price. In the absence of these charac- 

teristics efficient market-determined resource allocations are unlikely. 

Valuation of Outdoor Recreation 

Outdoor recreation is often discussed as being priceless beyond 

the realm of economic valuation. However, recreation opportunities are 

created from scarce resources such as land, labor, and capital which 

could be allocated towards competing uses. Economic valuations of re- 

creation are necessary for tradeoff analyses between these alternative 

uses. Obviously, society implicitly is able to perform such tradeoffs. 

People distribute their time and income among work and a variety of 

leisure activities to create a satisfying lifestyle. The problem for 

valuing recreation is not its pricelessness, but measuring the willing- 

ness of society to pay relative to alternative uses of its resources. 

As stated above, a free market can determine the economic value of a 

commodity and allocate resources to provide the socially desirable mix 

of commodities. In the case of outdoor recreation, markets per se do 

not exist for two reasons. One, markets do not exist due to technical 

production and consumption relationships. Many outdoor recreation 

opportunities do not fit into the market structure due to the owner- 

ship characteristics of the resources, the difficulty of enforcing a 

price structure, and the profitability of recreation operations (Bator, 

1948; Krutilla and Knetsch, 1970). Two, outdoor recreation resources 

have traditionally been provided at little or no cost to the public. 

Consequently, the public might oppose a market-determined price struc- 

ture due to philosophical reasons, as expressed in Clawson and 

Knetsch (1966). 



Three general techniques for valuing outdoor recreation have 

evolved: the direct method, the indirect method, and the unit day 

value method. While these methods differ from market valuation 

methods, they have been developed from the behavioral framework of 

consumer demand theory. The primary differences among these three 

methods are the manner by which data are collected and how the measure 

of value is obtained. 

Direct Valuation Methods 

As stated previously, value is the amount of money an individual 

would be willing to pay (accept) to have (forego) the opportunity 

to enjoy a given situation. The direct valuation methods 

are so named because they are designed to elicit directly from recre- 

ationists their willingness to pay or accept payment rather than to 

infer value from observed behavior. Basic to the direct approach are 

the assumptions that an individual can and will give a true expression 

of value, and behavioral intentions are predictive of actual behavior. 

While the theoretical framework of the direct approach is defensible, 

the hypothetical nature of the situation and the exchange of money 

has caused considerable debate over the validity of results due to 

potential sources of bias. However, the direct method is becoming an 

increasingly popular method for valuing recreation resources as well 

as other uses of natural resources. Prior to examining the criticisms 

of the direct valuation techniques, a discussion of past applications 

would be informative. 

The direct approach has been used to value recreation resources 

such as campgrounds, wildlife, and fisheries. Initially, the applica- 

tions were designed in various manners, some using personal inter- 

views while others used mailed surveys, but with the common goal to 

measure the value of the recreational use of the resource. Today, 

the direct methods have progressed to where the Water Resources 

Counci1's Procedures for Evaluation of National Economic Development 
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Benefits and Costs in Water Resources Planning presents an explana- 

tion for its application in either an iterative or noniterative 

format.    The iterative, or bidding game, design elicits an expression 

of value by bidding the price up and down to converge on a final bid. 

The noniterative design elicits one bid without successively increas- 

ing or decreasing offers. 

The earliest application of the direct approach was by Davis. 

(1963)  to determine the willingness to pay of recreationist's to re- 

create at Baxter State Park in Maine.    Davis used a personal  inter- 

view approach,  in which additions to the recreationist's travel  cost 

to visit Baxter State Park were hypothesized.    The additions were in- 

creased until  the recreatiom'st would consume less recreation rather 

than pay additional  amounts of travel  costs.    The average willingness 

to pay was $2.98 ranging from $0 to $16.66.    Surprisingly, the Davis 

design closely resembles the iterative bidding game format used today. 

Many studies using the direct method have relied on mailed sur- 

veys to elicit value measurements.    Horvath (1974)  conducted a study 

to determine the economic value of Southeastern wildlife and wildlife- 

related recreation.    Interviewees were asked to express the average 

daily value of participation or, if they had not participated, what 

the value would have been.    Horvath's study has been severely criti- 

cized as not providing willingness to pay valuation for a specific 

site or activity in a specific region.    Horvath's figures represent 

the value of the general  availability of wildlife.    Dwyer et al. 

(1977) contend these values are not comparable with project-specific 

estimates as suggested by the Water ResourcesCounci1.    Horvath esti- 

mated the average daily value to participants to vary from $33.58 to 

$80.30. 
Hammack and Brown (1974)  used a mailed survey to elicit from 

duck hunters their willingness to pay for a season of duck hunting 

and their willingness to sell  their duck hunting permit.    The inter- 

viewees were asked to give the smallest amount acceptable to forego 

the duck hunting season.    The average willingness to pay for duck 



hunting was $247, while the average willingness to sell was $1044. 

These results have been criticized as emotional  responses unbounded 

by a hunter's ability to pay or the familiarity of selling one's 

hunting rights. 

An interesting twist to the direct valuation method was employed 

by Bishop and Heberlein (1979)  in a study of goose hunting in the 

Horicon Marsh in Wisconsin for which a limited number of permits were 

issued.    This study was the first to use actual  cash money to test the 

hunter's willingness to sell  their right to hunt.    In the study,  two 

methods to elicit the hunter's willingness to pay and sell were em- 

ployed.    First, prior to the season, goose hunters were offered vary- 

ing amounts of actual cash money in exchange for the permit.    Second, 

hypothetical  offers were made to sell  a permit to hunters not receiv- 

ing one.    The average willingness to sell  the seasonal permit in the 

actual  cash offer was found to be $63, while for hypothetical  offers 

the average willingness to sell was $101  and $21  for the willingness 

to pay for the permit. 

Smith (1980)  used the direct valuation method to estimate the 

value of Cullaby Lake County Park near Astoria, Oregon.    Cullaby Lake 

recreationists were asked their willingness to pay to use the park in 

two manners.    One given a hypothetical  situation of a lake with 

limited access and facilities,  recreationists were asked how much 

they would pay for a pass to use the lake if better access and new 

facilities were available.    Iterative bidding was used to arrive at 

the payment.    Two, in a shorter version recreationists were asked the 

value of the park.    The value of recreating at Cullaby Lake was 

found to be $0.52 per visit per recreationist.    Smith also employed 

the indirect method (to be discussed later)  to estimate the value of 

Cullaby Lake. 

These empirical  studies are but a few of the applications of the 

direct approach.    However, they serve to indicate the potential 

problems that should be addressed in designing future applications. 
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In order to obtain results valid in relation to economic and psycho- 

ogical  theory, practitioners must be aware of the types of bias and 

possible methods to remedy these problems. 

The direct valuation methods have generally been criticized as 

being unreliable and invalid.    The criticisms have centered on the 

likelihood of an individual  answering hypothetical questions honestly 

and the influence of the survey instrument on the interviewee's 

answers.    Brookshire et al.  (1979)  conducted a study on the value of 

visibility in the Southwest,  in which they examined these criticisms 

and identified five types of biases:    strategic bias, information 

bias, hypothetical bias, vehicle bias,  and starting point bias. 

Strategic bias is the most common criticism,  first expounded by 

Samuelson (1954).    The criticism is that an individual, when asked 

to give the value of a proposed change, realizes the incentives of not 

revealing a true bid.    A bid, which is higher or lower than the true 

bid, may be given by the respondents so that desired outcome(s)  are 

realized.    Hof (1979)  has illustrated the impact strategic bias has an 

willingness to pay responses for different kinds of strategies and 

uncertainties.    He concluded that an unbiased bid could be obtained 

only in the absence of strategic behavior.    However, Hof's treatment 

was merely theoretical  conjecture lacking empirical proof. 

Bohm (1972), Brookshire and Crocker (1978), and Brookshire and 

Eubank (1978)  have empirically tested for strategic bias in expres- 

sions of willingness to pay.    The conclusions have been that to stra- 

tegically bias one's bid requires a great deal  of information; there- 

fore,  a rational  individual would rather reveal  a true bid since the 

cost of information would be prohibitive.    Interestingly, Blank et al. 

(1977)  found only one case of strategic bias in their study of the 

valuation of aesthetic preferences.    The guilty party was an economics 

professor.    However, these studies do not totally discount the possi- 

bility of strategic bias, but do encourage the use of direct valuation 

methods with   less fear of biased results. 
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In addition to strategic bias, hypothetical bias occurs when an 

individual  does not perceive the realism of a posited situation. 

Therefore,  the bids will  not be regarded seriously and the results 

would then be inaccurate.    The bias depends on the interviewer winning 

the respondent's attention, but not to the degree of influencing the 

bid.    An important factor is the respondent's attitude and mood to- 

wards  the importance of the game. 

Informational bias is the result of the respondent lacking know- 

ledge from past experience which would be helpful in evaluating the 

proposed situation.    Helpful  information may be the duration of the 

proposed change, the likelihood of the elicited bid being collected, 

and comparable levels of payment.    Interviewers must be careful  not 

to contribute to informational bias swaying the respondent's bid by 

their actions or preferences.    However, some information may need to 

be given to the respondent to convince them of the game's importance. 

Blank et al.   (1977)  stated that there are two key points in 

eliciting expressions of willingness to pay in bids:  the payment ve- 

hicle and the starting point.    The payment vehicle is the means by 

which the payment, hypothetically,  is to be paid     as part of an 

electric bill, a tax, or a lump sum payment.    The selection of a ve- 

hicle may bias the elicited bids due to philosophical  aversion to pay- 

ing,  say, for environmental quality, through increases in electric 

bills. 

The starting point consideration refers to the level  at which the 

bids are initiated..    The starting point can bias the bids.    Starting- 

point bias may occur for two reasons.    One, the opening bid posited 

by the interviewer can influence the final bid level.    The inter- 

viewee may not have a notion of an appropriate bid level, and conse- 

quently adopts the suggested level.    Therefore, the results may be a 

biased expression of value.    Two, the opening bid may be sufficiently 

low that to arrive at a final  bid requires too much time; therefore, 

losing the respondent's  interest. 
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To eliminate these biases the general  consensus of opinion has 

been careful  construction of the questionnaire and survey procedure. 

A great deal of care must be taken to construct a questionnaire 

which correlates behavioral  intentions with actual behavior.    If 

value estimates obtained from direct methods are to be useful  in 

formulating policy, it must be assumed that people would pay or accept 

the stated amount of money.    Ajzen and Fishbein  (1977)  identified two 

predictors of behavioral  intentions:    attitudes about a particular 

behavior and social  pressure to engage in the behavior.    They define 

attitudes as composed of a person's beliefs about the outcomes from 

a specific type of behavior; therefore, knowledge of one's beliefs is 

necessary to understand the attitude influencing one's behavioral  in- 

tentions such as willingness to pay. 

Social pressure also influences the actualization of behavioral 

intentions.    Such pressures are derived from important reference 

people, media, and interest groups, e.g., Sierra Club or John Birch 

Society.    The magnitude of these influences varies as to how influen- 

tial  these groups are to the individual. 

Ajzen and Fishbein (1977) have suggested four elements for obtain- 

ing bids (attitudes) to represent true bids (behavior). Herbert et al. 

(1978)  have translated these into the bidding game context. 

1. The payment vehicle and the specification of property rights should 

resemble the real world setting. 

2. The posited situation should be clearly and concisely described. 

3. The game should be realistic, specifying how the money will be 

used, who is paying, the assignment of rights,  and who will benefit. 

4. The time of payment should be stated to account for respondents 

adjusting their bid for time. 

One last consideration is the influence the interviewer might have 

on the interviewee.    The interviewer should work to gain the inter- 

viewee's cooperation but not to influence the bids.    Neutrality is a 

necessity for an interviewer to prevent further bias. 
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The direct method, when properly designed and applied, offers an 

important alternative in the valuation of recreation resources and 

other public goods,  lacking an actual  market.    The hypothetical  nature 

of the direct methods allows the supposition to the public of paying 

for recreation resources and environmental  goods and services, such 

as air quality, which have traditionally been viewed as free or out- 

side the designation of property rights. 

Indirect Valuation Methods 

Indirect methods also attempt to measure a recreationist's will- 

ingness to pay for the opportunity to recreate.    However, the differ- 

ence between the direct and indirect methods is the manner by which 

this willingness to pay is measured.    The indirect method is so named 

because a recreationist's willingness to pay is derived indirectly, 

that is by evidence relating to a recreationist's characteristics and 

behavior during a recreational  outing.    One further difference between 

the direct and indirect methods is the indirect's reliance on observed 

behavior to estimate demand functions and value rather than through 

hypothetical questions. 

The indirect methods have generally two forms:    the travel  cost 

method and the household production function.    The travel  cost method 

is the most common form developed from neoclassical  consumer demand 

theory, while the household production function is empirically in its 

formative stages.    The travel  cost method is loosely defined to in- 

clude indirect models estimating a recreation demand function using 

expenses incurred during a recreational  trip.    The price variable in 

such models may be specified as travel  cost or as on-site cost. 

Travel  Cost Method 

The travel  cost method was developed by Hotelling (1947)  and 

Clawson and Knetsch (1966)  to facilitate the estimation of a 
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recreation demand function from which the value of the recreation re- 

source could be obtained.    The Hotel ling,  Clawson and Knetsch (H-C-K) 

travel  cost model measures the demand for a recreation site by de- 

lineating concentric zones around a recreation site so that each poten- 

tial  recreationist from within a zone would incur the same relative 

travel  cost to visit the site.    The price of recreating is the cost of 

traveling to the site.    Two demand functions are estimated from this 

approach, one for the total recreational experience, and another 

specifically for the site  (Clawson and Knetsch, 1966).    The experience 

demand function was estimated by relating the average travel  cost per 

zone with the number of visits per thousand population from within the 

zone.    The site demand function is obtained by imposing a certain fee 

increase in addition to the average zonal  travel  cost to determine the 

participation rate per thousand from the experience demand function. 

The participation rates per thousand are then multiplied by the zonal 

population to estimate the total  demand from a zone.    The aggregate 

site demand function is derived by summing horizontally the zonal 

quantities demanded given the fee increase. 

The concentric zones used in the (H-C-K) model have proven to be 

restrictive by imposing assumptions about recreationists1  behavior 

(Clawson, 1959).    The aggregation of recreationists into zones assumes 

the homogeneity of tastes and preferences.    Differences in recreational 

pursuits and frequency of participation, due to characteristics such 

as income, education, and past experience, are omitted.    Second, the 

availability of recreation opportunities is the same for all recrea- 

tioni sts within a zone.    However, the definition of recreational supply 

varies between people's experiences and geographical  proximity.    A 

raging river may not be perceived as a recreation opportunity by a non- 
swimmer who does not enjoy canoeing or kayaking, but is to Whitewater 

enthusiasts.    Similarly, many innercity minorities do not participate 

in camping due to transportation problems and the lack of experience. 

Third, the reaction to a fee increase is assumed to be the same as 

to a travel  cost increase.    The combination of travel  cost and on-site 
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cost, such as a user fee, ignores the potential  differences in a 

recreationist's demand for a change in either cost component. 

Recreationists may perceive on-site costs as a variable cost and 

travel  costs    as a fixed cost causing them to behave differently in 

a response to a change in either one (Reiling et al.,  1973).    Conse- 

quently, the assumptions remove much of the variability of the' recre- 

ation demand process.    However, the H-C-K model  has served as a chal- 

lenge for researchers to develop better specifications of the outdoor 

recreation demand model. 

Improved Specification of the H-C-K Travel  Cost Model 

The H-C-K model is an interpretation of the recreation demand 

model  placing major emphasis on the role of travel  cost in explaining 

recreation participation.    Driver and Brown (1978)  describe recreation 

demand as a four-level hierarchy depicting the complexities of the de- 

mand process and potential explanatory variables.    The four levels are 

the demand for: 

1. an activity, e.g., skiing, camping; 

2. opportunities to experience situational  attributes of social, 

managerial, and physical settings; 

3. opportunities to realize specific psychological outcomes, e.g., 

skill  development, temporary escape; and 

4. opportunities as a result of a satisfying experience subsequent 

to participation, e.g., improve work performance, family solidarity. 

The first and second level  are pertinent to the specification of 

the recreation demand model.    Demand for recreation is the demand for 

different recreation products obtained from the input of resources 

and management.    Recreationists demand these products for various 

reasons depending on how they perceive the product as satisfying 

their particular needs.    Suppose a family plans to recreate.    For the 

trip to be enjoyable the selected recreation area must offer activities 
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compatible to the family's skills and preferences as well  as be lo- 

cated in an appropriate setting of physical, managerial, and social 

attributes.    The demand for recreation, therefore, is not limited only 

to price-quantity relationships, but is influenced by time and money 

costs incurred to recreate, the attractiveness of a site, the attrac- 

tiveness of competing or substitute sites, and a recreator's charac- 

teristics.    In the following discussion, different specifications of 

the recreation demand model  are explored to (1) explain the current 

state-of-the-art of demand modelling, and (2)  establish the point of 

departure for the model  presented in this dissertation. 

Money costs:    The price proxy of recreation has traditionally been 

assumed to be the cost of traveling to and from the site because user 

fees do not represent the actual  opportunity cost of recreating. 

Travel  costs are expenditures for gas, food, lodging, and other items 

incurred during a recreational  trip.    Jennings and Gibbs  (1974)  argue 

that the appropriate price variable is the on-site costs incurred. 

Because a recreational  trip may provide several sources of utility 

{eg., travel, sightseeing, and visiting several  sites) using travel 

cost as the price variable implies that utility is derived only from 

the site visited, which is a strong assumption given the variety of 

recreational opportunities.    Jennings and Gibbs conclude that on-site 

cost is the proper price proxy, conceptually more similar to the defi- 

nition of a market price than is travel  cost.    Travel  cost does not 

represent the cost of the visit but is the price of the bundle of 

utility-yielding experiences obtained from the duration of the trip 

and would be difficult to allocate to each experience.    Only in the 

case of a one site being the single purpose of the trip, do these 

authors believe travel  cost to be a valid price proxy. 

Time costs:    Money income is not the sole resource the 

recreationist allocates.        The recreationist is assumed to apportion 

time and money between opportunities to maximize utility.    The total 
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costs of a recreation trip are the on-site costs, depreciated recre- 

ation equipment costs, travel  costs,  the cost of time at the site, 

and the cost of time spent in travel.    To omit time has been shown by 

Cesario and Knetsch  (1970)  to bias the responsiveness of recreators 

to price changes.    If travel  costs and time costs  (in transit and at 

the site)  influence the quantity of recreation demanded, the omission 

of time will  result in a more elastic demand function than the true 

demand function. 

An empirical  issue of including time costs is the assignment of 

the value or shadow price of time.    The selection of an appropriate 

rate will  influence the elasticity of demand.    The higher the shadow 

price the more inelastic is the demand for recreation.    An individual's 

wage rate is an attractive measure of time cost, yet institutional 

constraints prohibit the work-leisure tradeoff to eight-hour shifts 

for many people.    The value of leisure time may be higher or lower 

depending on the alternative uses of time.    Also, the value of time 

will   differ by the activity during a trip, e.g.,  travel time may be 

less  valuable than on-site time.    Cesario (1976)  found that travel 

time to commuters was valued at one-third the wage rate, which he used 

in a recreation demand study.    Clearly, the value of time is an open 

issue.    Perhaps Jennings and Gibbs  (1974)  are correct in assuming that 

the income constraint overshadows time constraints in the recreation- 

ist's decision process; therefore, the time valuation problem can be 

disregarded.    In their survey of 357 campers, seventy-eight percent 

indicated money costs were the limiting constraint. 

Substitutes:    Omitting substitutes biases the recreation demand 

function by excluding the reactions of recreationists to management 

strategies such as fee increases.    Recreationists are assumed to 

allocate their time and money resources to maximize utility.    If the 

price of recreating at one site increases, perhaps another site or 

different activity can be substituted to maximize utility at a lower 

cost.    The actual direction of the bias  (over-or under-estimation) 
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depends on the curvature of the true demand function, the degree of 

substitutability between sites and/or activities,  the recreatiom'st's 

distance from the site, and the correlation between the availability 

of substitutes and distance (Dwyer et a!.,  1977). 

Substitutes are defined in economic theory by the cross-elastici- 

ty of demand.    The cross-elasticity of demand is the relative change 

in the quantity demanded of one commodity with respect to the relative 

change in the price of another.    Perfect substitutes have a large, 

positive cross-elasticity, while poor substitutes have a small  cross- 

elasticity.    The price-quantity reaction expressed by the elasticity 

implicitly assumes the recreatiom'st has evaluated the characteristics 

of a commodity to determine the degree of substitutability between 

commodities.    The reactions of recreationists to management and de- 

velopment actions can influence their demands.    Changes in the avail- 

ability of recreation opportunities, site quality, and prices may en- 

courage recreationists to shift their demand to other sites or activi- 

ties. 

To consider the role of substitutes in recreation demand solely 

by the price of alternative sites is insufficient.    While price may be 

a major determinant in substitution, other considerations are site 

characteristics, perceived site quality, and proximity to one's home 

or point of origin. 

Burt and Brewer (1974) developed a method to consider substitutes 

in recreation demand.    They used the price of alternatives to account 

for substitutes, but categorized the alternatives into five groups on 

the basis of the types of facilities and quality.    The alternatives 

within a category are defined as perfect substitutes.    Demand functions 

were developed for each category.    The quantity demanded of a site 

within one category is defined as a function of the trip cost to reach 

the nearest site of each of the other categories and the individual's 

income. 

Attractiveness is an important criterion in defining substitutes. 
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Site characteristics such as lake size, depth, and level of develop- 

ment have been used to account for substitutes. Wennergren and Nielson 

(1970) found the number of campsites at alternative sites a signifi- 

cant consideration, as Grubb and Goodwin (1968) did for park acreage. 

The composite proxy variable method to account for substitutes 

combines the influence of prices, attractiveness, and proximity. 

Cesario and Knetsch (1976) developed a composite proxy composed of an 

attractiveness index and the trip cost to visit each alternative site. 

The attractiveness index was designed to reflect the available activi- 

ties, the quality of a site's facilities subjectively ranked by experts, 

and popularity weights determined by participation data. Trip cost was 

defined as a function of travel time and expenses. 

Cheung (1972) developed a model to explain day-use visitation in 

which alternative sites are considered by a composite variable. The 

alternative opportunity variable reflects the competition of alterna- 

tive parks to populations at different origins. Cheung hypothesized 

the number of visits from an origin would inversely relate to the 

number of alternatives. Three factors were included in the variable: 

the location, number, and physical properties of alternative recreation 

opportunities. 

The proper method for considering substitutes has not been deter- 

mined, but researchers do agree that substitutes should be included in 

recreation demand models so not to over-estimate the change in visits 

due to management actions. Past research has shown that recreationists 

respond to trip cost, distance, site attractiveness, and the availabi- 

lity of alternative activities and sites. The major hurdle is the 

proper empirical measure of these considerations. 

Attractiveness: Attractiveness has been shown to be an important 

consideration in travel cost demand models. The developed and natural 

attractiveness of a site and its substitutes influences the behavior 

of recreationists. When the demand for an individual site is examined, 

the attractiveness of the site is implicit to the model. However, 



20 

attractiveness must be considered where substitutes affect recreation 

demand or where the model is to be used to evaluate sites of varying 

levels of attractiveness (Ravenscraft and Dwyer, 1978b). 

The measurement of attractiveness is a major issue requiring in- 

terdisciplinary involvement. Ravenscraft and Dwyer (1978b) identified 

five approaches to measure site 'attractiveness that have been used in 

evaluating recreation demand: professional judgment, surveys of re- 

creationists' preferences, the household production technique, objec- 

tive proxies, and actual observations used to separate attractiveness 

and locational effects. The attractiveness of a site may consist of 

one or more aspects of a site(s) and the available activities. 

Objective measurements, such as lake size, may not be relevant 

to recreationists' perceptions. The perceptions of recreation- 

ists are critical determinants of attractiveness. Freeman (1979) 

identified three criteria important in considering attractive- 

ness measurements. The measures should be logically consistent 

with the considerations of recreationists, be replicable over 

different recreationists, and be statistically significant in explain- 

ing the explanatory variable. Ravenscraft and Dwyer (1978b) con- 

cluded the most accurate measure of site attractiveness should be 

based on actual behavior data of recreationists to capture the inter- 

action between recreationists1 perceptions and resource availability. 

In summary, the travel cost method is a generally accepted tech- 

nique for measuring the economic value of recreation resources. Since 

its initial development, it has been redesigned to better represent 

the recreationist's decision process concerning the demand for recre- 

ation. Yet, there has been increasing dissatisfaction with the con- 

ceptual adequacy of neoclassical theory to depict the consumer demand 

process, especially as in recreation. The household production func- 

tion method is at least conceptually attractive for estimating the 

demand and value of recreation resources. 
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Household Production Function 

The household production function (HP.F), as developed by Michael 

and Becker (1972), defines a consumer's utility function as consist- 

ing of basic commodities  (e.g., health, education, entertainment) 

produced by the consumer with a particular production function. 

Production inputs are market goods, public goods,  time and environmen- 

tal   variables.    Oliveira (1973)  defines the environmental   variables as 

reflecting "...  the condition,   'state of the art,'  or level  of tech- 

nology under which the household produces   ..." the basic commodities 

(e.g.,  income, knowledge, etc.).    Such an interpretation of demand is 

especially relevant for recreation demand modeling, in which the re- 

creationist is defined as consuming various types of equipment, 

physical  and cultural  resources, travel, and time and money inputs 

to produce desired recreation experiences. 

Although conceptually attractive,  the HPF approach possesses em- 

pirical problems such as determining the implicit prices of time and 

other non-market inputs and identifying the consumer's production 

function (Ravenscraft and Dwyer,  1978b; King and Dyer,  1980). 

Several  studies have used the HPF, but its application is still 

at the frontier of recreation research.    Blank et al.   (1977)  used the 

HPF to determine the value of atmospheric visibility in the Southwest 

focusing on the allocation of leisure time given different levels of 

visibility.    The rationale was that visibility was an important input 

in the production function of recreation experiences.    A demand func- 

tion for visibility was estimated and willingness to pay estimates 

were made.    Individuals were found to be willing to pay $35 per month 

to increase visibility from 37.5 miles to 62.5 miles. 

Olveira (1973) used the HPF framework to theoretically and quan- 

titatively analyze the fluctuations in campground and wilderness area 

use. Derived demand functions for these two activities were obtained 

and used to develop a reduced-form participation function. 
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Deyak and Smith (1978) evaluated the impact of congestion on 

recreation behavior.    They assumed congested remote camping areas 

affected the production of constant quality recreation experiences. 

Using the HPF they found congestion influenced the decision to parti- 

cipate more so than the level  of participation.    Also, the demand for 

remote camping was more responsive to congestion than the demand for 

developed camping. 

McConnell   (1979)  used the HPF to calculate the value of marine 

fisheries allocated to the recreation sector.    An individual was de- 

scribed as producing fishing trips from days spent fishing and miles 

traveled to catch rates from types of gear, bait, etc.    To estimate 

the social  value of marine sport fisheries a system of two demand 

equations—one for visits and one for fish caught per trip--was de- 

veloped.    McConnell  found the net social  value of fishing for winter 

flounder to a representative fisherman to be $515.    The travel  cost 

approach was also used to estimate the net social   value of white 

flounder fishing, which was found to be $233.    The difference in net 

social  values was attributed to the omission of the quality consider- 

ation in the travel cost method and the related costs of quality. 

The cost of quality and the cost of trips were assumed to be positive- 

ly related, therefore,causing a downward bias in net social  value. 

The HPF approach provides a valuable way to view the demand for 

recreation.    Rather than defining the recreationist as deriving utili- 

ty directly from a good or service, the notion of a recreationist 

producing a desirable outcome or experience by substituting various 

combinations of inputs is conceptually appealing.    However, to employ 

the HPF approach requires extensive knowledge about recreationists as 

producers and consumers.    Empirical  applications of the HPF have re- 

quired restrictive assumptions of approximate recreationist's produc- 

tion technologies and utility functions.    King and Dyer (1980)  state 

while restrictions help separate the influences of technology and 

tastes on commodity prices, they are often unrealistic and misleading. 



23 

Regardless of its problems the HPF poses an interesting and possibly 

fruitful  avenue of research. 

Unit Day Value Method 

The'unit day value method (UDV)  is a formalized procedure employed 

by federal  agencies to value recreation resources.    Unlike the direct 

and indirect valuation methods the UDV does not have a theoretical 

basis by which to justify its measure of value as the recreatiom'st's 

willingness to pay.    Rather, the UDV estimates the willingness to pay 

to participate in a particular recreation activity at a specific recre- 

ation area by a planner using informed opinion, judgment, and agency 

guidelines.    The planner develops an index from criteria identified as 

influential  to a recreatiom'st's decision to select a particular recre- 

ational  activity.    The planner assigns points as weights representing 

the importance of each criteria (e.g., availability of substitutes,  en- 

vironmental quality, etc.).    The index, a summation of these points, 

corresponds with a specific monetary value per unit of the recreation 

activity.    The economic value of the recreation resource is the summa- 

tion of the per unit values of the major recreation activities. 

The UDV method was first presented in 1964 in Supplement No.  1, 

Senate Document 97, and later in the Water Resources Council's Principles 

and Standards  (1973).    Realizing the wide disparity in the types of 

recreation activities and settings, the value estimates were to re- 

flect the different levels of facility development, environmental/ 

aesthetic quality, and the number of alternatives.    Recreation oppor- 

tunities were divided into two categories:    generalized and specialized. 

Generalized recreation was defined as "...  those activities that are 

attractive to the majority of outdoor users and that generally require 

the development and maintenance of convenient and adequate facilities." 

A unit of general  recreation was assigned a value ranging from $.75 to 

$2.25.    Specialized recreation, defined as "...  those activities for 
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which opportunities in general are limited, intensity is low, and a 

high degree of skill, knowledge, and appreciation of the activity by 

the user may often be involved," ranged in value from $3.00 to $9.00. 

The value actually selected—higher or lower—was arbitrarily deter- 

mined. A detailed explanation of the planner's application of the 

UDV method was to accompany the findings indicating his/her judgments 

and considerations. 

Dwyer et al. (1977) identified six criticisms of this early appli- 

cation of the UDV largely due to its arbitrary nature. One, the 

ranges in unit day values lack a theoretical or empirical basis such 

as the previous methods. Two, the selection of the values from with- 

in the range was unclear and may not correspond with economic con- 

cepts, such as economic efficiency, useful when allocating natural 

resources. Three, no procedure was provided to depart from its range 

of values adding only to its arbitrary nature. Four, no method was 

presented to adjust the value ranges for inflation, changes in supply, 

demand, or other factors affecting the relationship between recreation 

and other competing resource uses. Five, the "unit" was not defined 

as a recreation day, visitor day, or anything else. Six, no procedure 

was presented to estimate the expected recreation use which was to be 

valued. In summary, the UDV was too open to personal opinion to pro- 

vide reliable results for resource planning. But the UDV was adopted 

by most agencies and is still widely used. Today, a revised UDV has 

been developed. 

The revised UDV uses a standardized procedure to measure the 

average willingness to pay for a recreation day. Appendix I shows 

the numerous alternative versions of the UDV that have been developed 

to account for the recreatiom'st's decision factors. The Water Re- 

sources Council's (WRC) methodology is pertinent for the purposes of 

this study. Tables 1 and 2 show the criteria and the points that may 

be assigned to derive the UDV index, which is then converted into 

dollars. Five criteria are identified for the generalized and 



TABLE 1.    Guidelines for Assigning Points for General  Recreation 

Criteria Judgment Factors 
a)  Recreation 

Experience 

Total Points:  30 
Point Value: 

Two general  activi- 
ties 

0-4 

Several general activ-    Several general activ- 
ities itles;    one high qual- 

ity value activity 

5-10 11-16 

Several  general  activ- 
ities;    more than one 
high quality high 
activity 

17-23 

Numerous high quality 
value activities; some 
general  activities 

24-30 
b) Availability of 

Opportunity 

Total  Points:  18 
Point Value: 

c) Carrying 
Capacity 

Total Points:  14 
Point Value: 

Several within 1-hour     Several within 1-hour     One or two within 1-hr 
travel  time; a few with-travel  time; none with-   travel  time; none with- 
in 30-min.  travel  time    in 30-min.  travel  time    in 45-min.  travel  time 

None within 1-hr. 
travel  time 

None within 2-hour 
travel  time 

0-3 4-6 7-10 11-14 15-18 
Minimum facility de- 
velopment for public 
health and safety 

0-2 

Basic facilities to 
conduct activity(ies) 

3-5 
Fair access poor 
quality roads to 
site; limited access 
within site 

4-6 

Adequate facilities to 
conduct without deter- 
ioration of the re- 
source or activity ex- 
perience 

6-8 

Optimum facilities tc 
conduct activity at 
site potential 

9-11 

Ultimate facilities to 
achieve intent of se 
lected alternative 

12-14 
d) Accessibility 

Total  Points:   18 
Point Value: 

Limited access by any 
means to site or 
within site 

0-3 

Fair access, fair 
road to site; fair 
access, good roads 
within site 

Good access, good 
roads to site; fair 
access, good roads 
within site 

7-10 11-14 

Good access, high 
standard road to site 
good access within 
site 

15-18 
e) Environmental 

Quality 

Total Points: 20 
Point Value: 

Low aesthetic fac- 
tors exist that sig- 
nificantly lower 

0-2 

Average aesthetic 
quality; factors ex- 
ist that lower quality 
to minor degree 

3-6 

Above average aesthet- 
ic   quality;  any 
limiting factors can 
be reasonably recti- 
fied 

7-10 

High aesthetic quali- 
ty; no factors exist 
that lower quality 

11-15 

Outstanding aesthetic 
quality; no factors 
exist that lower 
quality 

16-20 

Source: Water Resources Council, 1979. 
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TABLE 2.    Guidel ines for Assigning Points for Specialized Recreation 

Criteria Judgment Factors 
a)  Recreation Heavy use or fre- Moderate use, other Moderate use, some Usually little evi- Very Low evidence 

Experience quent crowding or users evident and evidence of other dence of other users. of other users. 
other interference likely to interfere users and occasional rarely if ever crowd- never crowded 
with use with use interference with use 

due to crowding 
ed 

Total  Points: 30 
Point Value: 0-4 5-10 11-16 17-23 24-30 

b) Availability of Several within 1-hr. Several within 1-hr. One or two within 1- None within 1-hr. None within 2-hr. 
Opportunity travel  time; a few 

within 30-min. 
travel  time 

travel  time; none 
within 30-min.  travel 
time 

hr.  travel  time; none 
within 45-min.  travel 
time 

travel  time travel  time 

Total  Points: 18 
Point Value: 0-3 4-6 7-10 11-15 16-18 

|c) Carrying Capacity Minimum facility de- Basic facilities to Adequate facilities to Optimum facilities to Ultimate facilities 
velopment for public conduct activity(ies) conduct without deter- conduct activity at to achieve intent of 
health and safety ioration of the re- 

source or activity ex- 
perience 

site potential selected alternative 

Total  Points: 14 
Point Value: 0-2 3-5 6-8 9-11 12-14 

d) Accessibility Limited access by any Fair access, poor qual- Fair access, fair road Good access, good Good access, high 
means to site or with- ity roads to site; to site,  fair access. roads to site; fair standard road to 
in site limited access within good roads within site access, good roads site; good access 

Total  Points: 18 site within site within site 
Point Value: 0-3 4-6 7-10 11-14 15-18 

e)  Environmental Low aesthetic factors Average aesthetic qual- Above average aesthet- High aesthetic quali- Outstanding aesthet- 
Quality exist that signifi- ty; factors exist that ic   quality;  any ty; no factors exist ic   quality; no fac- 

cantly lower quality lower quality to minor 
degree 

limiting factors can 
be reasonably recti- 
fied 

that lower quality tors exist that 
lower quality 

Total  Points: 20 
Point Value: 0-2 3-6 7-10 11-15 16-20 

Source:    Water Resources Council,  1979. 

en 
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specialized types of recreation: recreation experience, availability 

of opportunity, carrying capacity, accessibility, and environmental 

quality. Within each criterion there are five judgment factors with 

a point value range. The maximum possible number of points varies by 

criteria. Judgment factors appropriate for the specific situation 

are selected by the planner as is the point value. The economic value 

is found by summing the five criteria point values and then referring 

to the relevant activity category and total point value in Table 3. 

A careful examination of the criteria reveals the similarities 

between the generalized and specialized guidelines. The guidelines 

and total point values are alike in four of the criteria: availability 

of opportunity, carrying capacity, accessibility, and environmental 

quality. Recreation opportunities, which have outstanding environmen- 

tal quality and facilities developed to fulfill project objectives, 

are rated high. High accessibility and scarcity of comparable oppor- 

tunities also corresponds to a higher rating. The generalized and spe- 

cialized scales differ in their definition of the judgment factors for 

recreation experience. The former places a higher value on a greater 

number of activities available at a recreation opportunity, while the 

latter stresses consideration of crowdedness for the intended use as- 

signing a higher point value for less crowding. The recreation experi- 

ence criterion has the highest possible total points of the five cri- 

teria within both guidelines, while carrying capacity (facility develop- 

ment) is the lowest. The difference in total point values indicates the 

importance of each criterion in determining the economic value. The UDV 

method, it should be noted, is inherently biased towards highly accessi- 

ble and more developed recreation areas, as shown by the carrying capa- 

city and accessibility criteria assigning them 14 and 18 points, re- 

spectively. Bias in assigning values to recreation opportunities 

provides misleading information and eventually the misallocation of 

society's resources from not providing the types of experiences that 

some recreationists desire. 



TABLE 3.    Conversion of Points to Dollar Values3 

Point Values 
Activity Categories 0 10 20 30 40 50 60 70 80 90 100 

General  Recreation 
(Points  from Table 2) 1.07 1.25 1.44 1.68 1.93 2.30 2.43 2.67 2.85 3.04 3.22 

General  Fishing and 
Hunting (Points from 
Table 2) 

1.57 1.74 1.90 2.07 2.28 2.51 2.73 2.94 3.06 3.17 3.20 

Specialized Fishing 
and Hunting (Points 
from Table 3) 

7.50 7.69 7.88 8.08 8.27 9.03 9.80 10.57 11.34 12.10 12.87 

Specialized Recreation 
Other than Fishing and 
Hunting (Points from 
Table 3) 

4.29 4.65 5.00 5.36 5.72 6.44 7.15 8.58 10.01 11.44 12.87 

Numbers stated in these rows and columns 

represent dollar amounts. 
Source:    Water Resources Council,  1979. 

ro 
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The revised UDV format is  less arbitrary, but still  depends on 

professional judgment.    Dwyer et al.   (1977)  stated that several 

problems remained in the UDV method.    The selection of which factors 

to include in the procedure is arbitrary as is the actual  rating of 

each  factor, the functional  relationship between the factor and 

value, and the assignment of weights.    Also, while the factor/point 

system is more explicit than before, the monetary scale is as un- 

founded as in the earlier version.    In spite of the subjective nature 

of the method, numerous examples exist in decision theory literature 

describing similar problem-solving strategies which attempt to ex- 

ternalize the factors influencing human judgment to assist decision 

makers.    Techniques such as policy capturing or multi-attribute 

utility theory, attempt to identify attributes influencing social 

judgment and to determine their importance and functional  relation- 

ships to environmental  and cognitive forces in decision making 

(Slovic et al.,  1977). 

Parallels clearly exist between the UDV and indirect valuation 

methodologies.    Similarities are apparent between the factors  in the 

UDV and the variables in the demand functions.    Dwyer et al.   (1977) 

found that high values for developed recreation are associated with 

the scarcity of developed recreation, large population centers,  and 

crowdedness at existing areas.    Accordingly,  low values were found 

when abundant developed recreation was available,  few population 

centers were nearby,  and existing areas were uncrowded. 

The primary difference between UDV and the travel  cost method is 

the means used to obtain the value estimates.    The direct and in- 

direct methods rely on information from recreationists to measure 

value, while the UDV uses professional judgment.    Many economists 

favor the former methods because they believe it better represents 

the public's preferences, but could not a professionally aware plan- 

ner use judgment and public input to derive value estimates?    Freeman 

(1979)  stated that "...  arbitrary values can be useful  in some 
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circumstances, but they should be seen as the last resort and should 

be used only in the most tentative way." In the next chapter, a 

closer examination is presented of the theoretical background of 

valuation methods. 
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CHAPTER III 

THEORETICAL BASIS OF VALUATION 

Public resources are used for society's betterment,  for which a 

plethora of competing proposals exist.    However, society's resources 

are limited,  restricting the number of feasible proposals.    Competing 

proposals, therefore, must be evaluated in relation to the value of . 

their expected outputs.    Value can be expressed in a variety of ways 

such as emotional  expressions like political  demonstrations, by ballot 

votes,  or by economic measures expressed in monetary terms.    An eco- 

nomic definition of value is especially helpful, because money can 

serve as a common denominator for comparing alternative uses of public 

resources.    This chapter presents the theoretical  background of eco- 

nomic valuation. 

Benefits 

Economic theory provides a framework from which the value of a 

proposal's expected outputs can be conceptually measured. The value 

of the outputs is commonly referred to as benefits. Benefits are de- 

fined in economic theory as society's willingness to pay for the pro- 

posed outputs. Proposed resource allocations are compared not by the 

magnitude of expected benefits, but on the basis of net benefits. Net 

benefits are the excess in benefits beyond the cost of implementing a 

proposal. Accordingly, the greater the net benefits the more desir- 

able or valuable the proposed resource allocation is to society. 

Net benefits can be used to compare the social desirability of 

a proposal given two important assumptions of economic theory. One, 

a consumer is the best judge of his/her welfare. Consequently, 

soceity's welfare is the summation of the welfare of its members. The 

welfare of an individual can be then defined as his/her willingness 



32 

to pay to achieve an alternative situation. Two, the status quo dis- 

tribution of income is acceptable. The comparison of competing pro- 

posals is supposed to be a neutral analytic method; therefore, pro- 

moting a different distribution of income requires a value judgment by 

a decision maker, violating the first assumption. 

From the above assumptions the net benefits of proposals are com- 

pared to identify the more socially desirable. Social desirability is 

defined in economic theory as one proposal being judged socially 

superior to another proposal if the gainers from one of the proposals 

is potentially able to compensate the losers (whose proposal is not 

implemented). The final result would be that no one would be made 

worse off than if the latter proposal was implemented (Sassone and 

Schaffer, 1978). Therefore, the potential compensation for the resul- 

tant change in welfare is a proposal's net benefits. The proposal with 

the largest net benefits is the most socially desirable because gainers 

from its implementation are more able to compensate losers than are 

gainers from other proposals. 

Consumer Surplus 

Hicks (1943) and Marshall (1948) presented five conceptual mea- 

sures of net benefits, commonly referred to as consumer surplus. Prior 

to discussing consumer surplus, neoclassical consumer demand theory is 

presented from which these measures of net benefits are derived. 

Neoclassical Consumer Demand Theory 

Neoclassical demand theory analyzes the action of an individual 

decision maker, i.e., a consumer. The consumer is assumed to have a 

utility function comprised of all his/her taste and preference infor- 

mation concerning alternative choices of goods and services. The al- 

ternatives are assumed to be ranked by preference in a consistent 

fashion. Suppose three bundles of goods and services (A, B, and C) 
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are available to the consumer.    If A is preferred to B,  and B to C, 

then A is preferred to C.    In the situation where two bundles are of 

the same goods and services, the larger bundle is preferred to the 

smaller bundle. 

The consumption decisions are guided by the above but only within 

the limits of the income constraint.    A rational  consumer is assumed 

to have full  knowledge of prices and the relative purchasing power of 

his/her income.    Therefore, given a utility function in agreement with 

the above assumptions, the consumer's goal  is to maximize utility from 

consumption subject to the income constraint.    From this maximization 

process the demand for a good or service can be defined as a function 

of income, prices, and quantities of those goods and services involved 

in the decision process. 

The consumer's maximization problem can be expressed as maximizing 

the Lagrangean function: 

L = U + X(M - p1  x1  - p2 x2) (1) 

where the utility function, U, is 

U = U (x1, x2)      for Xi > 0,  i = 1, 2 (2) 

the income constraint is 

M = p1  x-j + p2 x2      for M, x.,  pi > 0,  i  = 1, 2 (3) 

and X is the Lagrangean multiplier.    The prices and quantities of the 

relevant goods and services are p,, P2, x,, and x?.    The utility maxi- 

mizing conditions for quantities of x,  and X2 are found by solving 

equation (1)  for its partial  derivatives with respect to x,, x-, and 

A and then setting them equal  to zero: 
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^   " lx{  XP1  " 0 (4) 

W2 " Ixg"  XP2 ' 0 (5) 

lk= M- Pl  Xl  " P2 X2 = 0 (6) 

Simultaneously solving equations (4) and (5)  indicates the rational 

consumer will  demand units of x,  and x? until  the ratios of the 

marginal  utilities. Mil      and ML)     equal  the price ratio: 
xl     x2 

MU   ^ M x,  ax, p, 

MU¥  ^U   p9 
u; 

2  3X2 

The marginal utility shows the addition to utility from another unit 

of x, or x.*.    The consumer, in accord with the axiomatic system, will 

select units of x, or x^ providing the highest addition to utility. 

Equation (6) constrains the utility maximizing consumer to combina- 

tions of x, and Xg that can be purchased within the entire budget. 

Implicit to this analysis are the tastes and preferences, T, of the 

consumer which determine the shape of the utility function and the 

marginal utilities. Therefore, the demand function for x, can be de- 

fined as 

xi = xi (pr p2' M' T)- (8) 

That is, the quantity of x,  depends on  its own price,  the price of 

other good(s), the consumer's income,  and the consumer's tastes and 

preferences. 
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Criticisms of the Neoclassical Interpretation 

The neoclassical demand model deals primarily with monetary prices, 

quantitites, and money incomes, while product characteristics and 

time costs are ignored. Two common criticisms of the neoclassical 

interpretation concerns (1) definitions of the utility function and 

(2) specification of the budget constraint. 

The utility function as presented in equation (2) pertains to one 

period within which the consumer's tastes and preferences are constant. 

The ordering of preferences is assumed by the stated axioms to be 

implicit in the utility function of the consumer. The marginal rate 

of substitution reflects the preferability of the goods. The steeper 

the slope the less desirable or less willing the consumer is to ex- 

change x„ for x,. Since the indifference curves are derived from the 

utility function, the marginal rate of substitution holds for a given 

set of characteristics. Lancaster (1971) states: 

Once we have an individual's preferences among various goods 
collections, the properties of goods have already been weighed 
and taken into account by the individual, and his preference 
map on collections of goods represents an inextricable combi- 
nation of what he is personally seeking in the various goods, 
and the objective properties possessed by those goods. 

Hicks (1956) saw a need for better explanation of the consumer's 

utility maximization process than the conventional interpretation: 

It would accordingly appear that we ought to think of the 
consumer as choosing, according to his preferences, between 
certain objectives; and then deciding, more or less as the 
entrepreneur decides, between alternative means of reaching 
those objectives. The commodities he purchases are for the 
most part means to the attainment of objectives, not objec- 
tives themselves. 

Regrettably, Hicks dispelled the idea as full of technical difficulties 

and not worth the effort to develop. 



36 

In his characteristics approach, Lancaster (1972) defines the 

utility function as consisting of characteristics. Consumers derive 

utility from consuming goods and services as a means to obtain satis- 

fying characteristics. The characteristics approach is based on two 

propositions. First, all goods and services have objective charac- 

teristics which are relevant to consumer's choices (i.e., bicycles 

are seen as vehicles not as sport shirts). Second, individuals react 

in various ways to different characteristics. The consumer is inter- 

ested in the characteristics embodied in a good, not the good per se. 

The characteristics in the utility function are defined as a function 

of the quantity of the characteristics contained in a good and the 

amount of the good consumed. The consumer is assumed to act to maxi- 

mize the characteristic utility function subject to his budget con- 

straint and the amount of a characteristic obtainable from a particular 

good. The act of consuming is a means to attain a desirable collection 

of characteristics. For example, when purchasing an automobile the 

consumer faces a large selection of various sizes, colors, designs, 

and horsepower. The auto selected will be the one embodying the set 

of preferred characteristics. 

Lancaster's characteristics approach is helpful when considering 

the utility maximization process. Goods and services are defined as 

a means by which the consumer derives utility. Such an explana- 

tion presents the consumer as a rational being confronting a gamut of 

alternatives from which to select and create a unique lifestyle. 

The second criticism of the neoclassical interpretation is the 

specification of the budget constraint. In the neoclassicefl inter- 

pretation a consumer's budget is defined as money income. Income is 

the resource a consumer allocates to produce utility or satisfaction. 

Obviously, an increase in consuming, say, recreation, is not only a 

function of income but also of available time and mobility. Mobility 

actually depends on a consumer's income and time availability. There- 

fore, a consumption decision involves the allocation of income and 
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time. A suggested form of the full income constraint is 

MF = M + H + T-, + T2 

where NL = full  income constraint, 

M = money income, 

H = work time, 

T,  = non-work time (other than recreation,  i.e., personal 

and domestic necessities), and 

I2 - recreation time. 

The advantage of the full  income constraint is a more realistic 

interpretation of the utility maximization process.    The consumer makes 

choices to maximize utility with respect to a given amount of income 

and time.    When included, the full  income constraint makes the utility 

maximization process more complex yet provides a more plausible inter- 

pretation of demand theory. 

One drawback of the full  income constraint is evaluating time 

allocated to non-work activities.    Consumers may value time at differ- 

ent rates depending on the alternative uses of that time and interac- 

tions with other time allocations.    Time spent working is assumed to 

be valued at the given wage rate; however, non-work time could be 

valued higher or lower than the wage rate.    For example, overtime 

work hours would presumably be more valuable than the foregone leisure 

opportunities.    Conversely, hours allocated to non-work could be more 

valuable than the wage rate.    This latter issue is open to argument. 

The opportunity for working extra hours is not always available, 

therefore, the value of non-work hours cannot be conclusively valued 

at the wage rate.    Also,  leisure time spent on family vacations or 

activities may be valued more than time spent watching evening 

television. 

Empirical  hurdles  (such as the valuation of time and the implicit 
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prices of the basic commodities and characteristics)  have limited the ap- 

plication of these criticisms largely to theoretical  conjecture.    Later 

in this study a recreation demand model  is developed using traditional 

consumer demand theory with consideration for the above criticisms. 

Empirical  issues in Demand Theory 

The previous discussion outlined the theoretical  basis of con- 

sumer demand.    Empirical  application must address the problems of data 

requirements and statistical procedures.    In the ensuing discussion, 

several  useful  characteristics beneficial to demand analysis are 

addressed. 

In equation (8) the demand for a commodity, x,,  is defined as de- 

pendent on its own-price (p-,), the price of other goods  (p?),  income 

(M),  and the consumer's tastes and preferences (T).    The example is 

simplistic in that the utility function in equation (2)  considers only 

x,  and x?, when in reality the utility function consists of numerous 

commodities.    The demand for a commodity may be related to numerous 

other goods and services.    DeJanvry (1966) shows that the simple 

omission of the consideration of other prices causes biases in the es- 

timation of price slopes and income slopes. 

The interrelationship of the demand for commodities necessitates 

the simultaneous consideration of all  commodities, which drastically 

complicates the empirical estimation of a demand function.    Suppose 

there are   n   commodities available to a consumer.    To estimate the 

demand function there will  be (n x n)  own- and cross-price interac- 

tions to consider plus   n   own-price and income interactions.    Conse- 

quently, the total number of parameters to be estimated is n(n+l). 

Empirical estimation requires at least an equal  number of observations 

as parameters, which complicates the process for large values on   n. 

Imagine the data requirements if the interactions of the demand for 

food stuffs, clothing, entertainment, etc., must be considered.    George 

and King (1971)  show that the number of parameters can be reduced to 

1/2 (n    + n - 2) by imposing certain restrictions on the demand function. 
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Although the data requirements are less,  the estimation process is 

still  difficult realizing the multitude of commodities demanded.    If 

only 100 commodities are considered the data requirements fall  from 

10,100 to 5,049 observations, which is still  a large data set. 

Separability: Two possible methods to reduce the number of com- 

modities to be considered in the analysis are (1) define the commodi- 

ties as composite goods or (2) assume the utility function is separa- 

ble (George and King, 1971). The composite good approach reduces the 

number of parameters to be estimated to the number of composite groups. 

For example, the composites could be food, clothing, education, etc. 

A major drawback of this approach is the problem of data aggregation, 

which eliminates the examination of individual  commodities. 

The second approach is to assume separability.    Separability per- 

tains to properties of the utility function and the degree of interac- 

tion of the commodities within the consumer's consumption set. 

Visualizing the bundle of commodities,  from which a consumer derives 

utility, as a tree (i.e.,  a utility tree) a separable utility function 

allows the commodities to be defined as branches or groups.    The 

branches can be treated as subsets with the degree of separability de- 

termining the degree of interaction between the branches.    The con- 

sumer's utility maximization process follows in two stages.    First, 

the budget is allocated to each branch and, second, among the commo- 

dities within the branch    (Phlips, 1974).    The number of parameters 

to be estimated is reduced by excluding the irrelevant commodities in 

the demand analysis (deJanvry,  1966). 

Suppose a consumer has a utility function comprised of m commodi- 

ties. If the utility function is nonseparable the estimation problem 

is as stated earlier in the discussion. All elements of the consump- 

tion set must be considered because the marginal rate of substitution 

between any two goods depends on all other goods. If the m commodi- 

ties can be branched—that is, the utility function is separable—it 
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can be expressed as separable into the three branches 

U = U (A, B, C) (10) 

where A has r commodities, B, s commodities, and C, t commodities and 

m = r + s + t. 

Two general forms of separability can be illustrated. Separabi- 

lity is defined by the responsiveness of the marginal rates of sub- 

stitution between two commodities to the level of consumption of a 

third commodity. Weak separability implies that the marginal rate of 

substitution between any two commodities contained in one branch or 

group is independent of the quantities of commodities in any other 

branch. For example, the marginal rate of substitution (MRS) for the 

commodities r, and r? in branch A would be independent of commodity 

s.  in B or t.  in C, 
i i 

MRS ams 

-^rr1 ST1'0 di) 

Consequently, the demand for commodities in any branch need only con- 

sider the commodities within that branch (Freeman, 1979; George and 

King, 1971). 

A strongly separable utility function can be divided into branches 

such that the MRS between two commodities where each is from a differ- 

ent branch, say, A and B, is independent of the quantity of any commo- 

dity in another branch C. The MRS between r, and s, would be indepen- 

dent of the quantity t, from C 

3MRS 

Estimating demand functions derived from strongly separable 
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utility functions requires consideration of commodities in the branches 

A and B but not C.    Strong separability has serious implications if 

market data on A and B are used to estimate the demand for non-market 

commodities contained in C.    Freeman (1979) presents an example of 

such a case when the branch C is defined as environmental  quality.     If 

the utility function in equation  (10)  is strongly separable, the mar- 

ginal   rate of substitution between   r   in A and    s    in B is independent 

of any changes in environmental quality, C.    Although changes in C 

affect the consumer's utility, market transactions are not impacted. 

Therefore, the demand for C cannot be estimated from market data on 

r  or   s. 

Separability is a useful  assumption for the behavior of the utili- 

ty function, expediting the estimation of the demand function.    Al- 

though this assumption simplifies the empirical estimation of the de- 

mand function, it is impractical to hope to identify separable groups 

of commodities by marginal  utilities as shown in equations  (11)  and 

(12).    The importance of the above discussion has been to explain im- 

plicit value judgment common to demand analyses.    The exclusion of 

certain commodities from consideration may be necessary and harmless 

to the analysis, but the pretenses for the exclusion offers valuable 

insight into the consumer demand model.    Phlips  (1974)  offers an ex- 

tensive treatment of the separability concept. 

Weak complementarity:    Demand theory is designed to deal with 

commodities bought and sold in private markets; however, many demand 

analyses involve non-market commodities.    Non-market commodities, such 

as recreation resources,  are commonly critical  elements in a consumer's 

utility function.    The estimates of the demand for these commodities 

is important for directing governmental  actions.    Maler (1974) pre- 

sents a mathematical proof from which the demand for non-market com- 

modities, like recreation, can be estimated.    The theoretical  basis of 

his proof follows from the assumption of weak complementarity. 
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The demand for a non-market commodity can be estimated by the 

demand for a market commodity if they are perfect complements  (Maler, 

1974).    Perfect complementarity between two commodities implies that 

both commodities must be consumed jointly (e.g.,  gasoline and oil  to 

drive a car).      Perfect complementarity is a restrictive case which 

is most plausible for pairs of shoes and other commodities requiring 

joint consumption.    However,  in the situation of market goods 

and environmental quality, joint consumption is not mandatory.    A 

weaker condition than perfect complementarity--weak complementarity-- 

can be assumed to allow the estimation of the demand for a non-market 

commodity from information on the demand for a market good. 

Weak complementarity can be assumed when the consumption of a 

private good is necessary for the consumption of a non-market good. 

As in the prior discussion, the demand for the market good is used to 

infer the demand for the non-market good.    When the quantity demanded 

of the market commodity is zero, the marginal  utility from the non- 

market commodity is zero since none of it is consumed.    Freeman (1979) 

identified several  cases in which weak complementarity is helpful.    In 

one such example, the marginal  utility of water quality at a lake was 

zero for consumers not visiting the lake.    It is important to note that 

various forms of demand are not measurable given the assumption of weak 

complementarity, since the market commodity is not demanded by those 

individuals. 

Weak complementarity is plausible if a consumer has a utility 

function defined for x market commodity and y non-market commodity 

U = U (x, y) (13) 

and a price, p  , exists at which the quantity demanded of x equals 
A 

zero. Consequently, the change in utility of x with respect to a 

change in y equals zero, that is, 

9U^ ?) =0   for x = 0 (14) 
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On the basis of a utility function with the characteristics of equa- 

tions (13) and (14) the demand for y can be estimated from data on the 

demand for x, a private good. Maler (1974) presents an extensive 

treatment of weak complementarity and the required assumptions. 

The previous discussion of separability and weak complementarity 

has been to clarify a priori assumptions useful in estimating the de- 

mand and benefits for non-market commodities such as recreation re- 

sources. These assumptions are especially important for deriving 

the Marshallian estimates of consumer surplus. 

Marshallian Consumer Surplus 

Marshall (1948) defined consumer surplus as the amount of money 

a consumer is willing to pay in excess of the price actually paid 

rather than go without a particular thing. In this discussion the 

"thing" is the expected outputs from a proposed allocation of re- 

sources. Referring to net benefits, consumer surplus is the potential 

compensation gainers could pay to losers to offset their losses. An 

example will help to illustrate the Marshallian measure of consumer 

surplus. 

Assuming a recreationist possesses a utility function comprised 

of a vector of market goods, x, and visitor days of recreation at 

different sites, RVD. The utility function is assumed to be weakly 

separable, that is the marginal rate of substitution between any 

pair of goods within a subset is independent of the quantities of 

commodities in any other subset. Accordingly, only the demand func- 

tion, as equation (S), for recreation needs to be estimated. Weak 

complementarity is assumed to exist between the on-site costs incurred 

to recreate and the consumption of RVD. Given these assumptions the 

demand function for a recreation site can be econometrically estimated. 

The demand function for a recreation opportunity represents the 

quantity of RVD's demanded for different price levels. If the recre- 

ationist could be charged a different price for each unit of RVD, then 
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the demand function reflects his/her marginal  valuation of each unit 

purchased.    The summation of the recreationist's expenditures equals 

the total willingness to pay for the quantity consumed.    However, 

consumers,  in this case recreationists,  rarely face multiple unit pric- 

ing schemes.    The general  situation is to have one price at which any 

quantity can be purchased.    The recreationist will, by assumption, 

consume RVD's until  the marginal  valuation per RVD equals the per 

unit price.    From this the Marshallian consumer surplus measure is 

simply the difference between the recreationist's total willingness 

to pay minus the actual  expenditures.    This area reflects the addi- 

tional  amount of money a recreationist would be willing to pay for 

the opportunity to purchase RVD's at the stated price. 

The Marshallian measure of consumer surplus is illustrated in 

Figure 2.    The demand curve, D  , is the locus of points relating the 

consumer's marginal willingness to pay per unit of RVD.    If the RVD's 

could be divided into infinitely small  increments the total willing- 

ness to pay would be the area between the price axis and the final 

quantity demanded.    For example, the total willingness to pay for Q, 

units of RVD is the area OPQAQ, , and the consumer surplus is P-IPQA. 

Obviously, Marshallian consumer surplus is the excess or net willing- 

ness to pay, which a consumer is not forced to pay, but would pay to 

be able to consume    the proposed outputs rather than be excluded. 

The Marshallian measure responds to price changes, which alter 

the quantity demanded and to changes in demand, that is changes in 

shifter variables like tastes and preferences as specified in equation 

(8).    Shifter variables cause the demand function to shift outward 

to the right for positive influences and inward to the left for nega- 

tive influences. 

Marshall's consumer surplus assumes the marginal  utility of money 

is constant eliminating the effect of price changes on a consumer's 

real  income (Mishan,  1976).    Consequently, Marshallian consumer sur- 

plus  is an approximation of consumer surplus if the marginal  utility 
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consumer surplus 

actual expenditures 

Quantity of RVD 

Figure 2. Marshallian measure of consumer 
surplus. 
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of money is not constant.    If a Hicks-compensated demand function 

could be derived precise measures of consumer surplus could be ob- 

tained.    As Freeman (1979)  shows such an effort requires the "...  con- 

sistent economic estimates of complete sets of demand functions for 

all  goods estimated separately for each individual."    However, in the 

next section,  consumer surplus is shown to be measurable without a 

demand function. 

Hicksian Consumer Surplus 

Hicks  (1943)  found Marshall's assumption too restrictive con- 

straining the consumer's ability to purchase different quantities of 

a commodity.    As an alternative. Hicks introduced four measures of 

consumer surplus reflecting the amount of income (compensation) 

necessary to make an individual  indifferent to the proposed allocation 

of resources.    The four conceptual measures are compensating variation, 

equivalent variation, compensating surplus, and equivalent surplus. 

These measures of welfare change differ in regard to their implied 

property rights and the consumer's flexibility to adjust the quantity 

consumed.    The compensating measures, variation and surplus, are the 

amount of compensation, paid or received, which would keep the con- 

sumer at the initial welfare level  given the proposed project.    The 

individual  is assumed to have property rights to the initial  position. 

The equivalent measures, assuming the consumer has no property rights 

to the initial situation,  is the level  of compensation, paid or re- 

ceived which would put the consumer at the subsequent level  of welfare 

if the proposed project was not implemented.    The measures are also 

differentiated by variation and surplus.    The former allows the con- 

sumer to optimize by adjusting the level  purchased, while the latter 

implies a quantity-constrained position for the consumer (Freeman, 

1979; Mishan,  1976).    The variation measures are most commonly used 

of the Hicksian definitions for the valuation of competing proposals. 
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The Hicksian measures of consumer surplus can be derived from 

the utility function rather than indirectly from a demand function. 

For exposition, an individual is assumed to have a utility function. 

U = u (X^ ... Xm, Y, S.,... Sn) (15) 

where   X. = a vector of recreation opportunities 

Y = income 

S. = tastes and preferences 

from which the indifference mapping in Figure 3 is obtained. Hicks' 

compensating variation measure of consumer surplus assumes the indi- 

vidual has property rights to the initial distribution of income and 

other goods prior to a proposed change in welfare, while the equivalent 

variation measure assigns rights to the consumer for the subsequent 

distribution after the proposed change. The definition of whether the 

compensation is paid or received depends on the impact of the proposed 

allocation, suppose the allocation is, say, for recreation development, 

and the outputs will be available at fixed prices given by the budget 

line Y X shown in Figure 3. Without the proposed recreation develop- 

ment the individual has income level Y providing a utility level of 

I.-j. With the introduction of X he/she is able to attain a higher 

level of utility by foregoing some income to consume X. Accordingly, 

utility is maximized at B, providing a higher level of utility, I?, 

in Figure 3. 

The compensating variation (CV), in this example, is the amount 

of income the individual would be willing to pay (WTP) to retain the 

right to consume X, but be no worse off than the initial situation 

without X. WTP is then Y - Y,, because the income (Y,) and the price 

ratio implied by the budget line (Y X ), he/she is able to retain the 

initial level of utility (I-.). The equivalent variation (EV) identi- 

fies the amount of income, defined to have property rights to the 
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Figure 3.    Hicksian measures of consumer surplus 
for the introduction of a new good from 
a proposed project. 
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recreation development, the individual would be willing to accept 

(WTA) to forego the enjoyment of the recreation opportunities. The 

WTA is Y2 - Y , maintaining his/her level of utility (I,) attained if 

the proposed development occurred. The EV and CV measures would be 

reversed if the proposed welfare change were negative (Mishan, 1976). 

Consumer surplus can be mathematically derived as well as 

graphically. In the previous example, WTP was defined in terms of 

compensating variation; therefore, the individual is willing to pay 

to be able to consume the proposed recreation opportunity and retain 

the initial level of utility, that is defining X,, Y, and S, as above, 

U (X0, Y, S) = U (X1, Y-WTP, S) (16) 

where X equals zero and X, is greater than zero, accordingly, the 

WTA measure of consumer surplus is 

U (X1, Y, S) = U (Xo, Y + WTA, S) (17) 

In equation (16) the left-hand term reflects the utility function with- 

out the proposed recreation opportunity, while the right-hand term 

is with the opportunity.    Equation (17)  is the opposite; the left with 

and the right without the opportunity.    By selecting a functional  form 

of the utility function the reduced-form estimating equations for 

WTP and WTA can be derived.    To illustrate the derivation assume a 

utility function of a second degree polynominal, 

U (X, Y, S) = aX + bXY + cY + dXS + eS (18) 

By substituting equation (16)  into equation  (18) 

aX    + bX   + CY + dXrt S + eS = aX,  + bX.   (Y-WTP) 
0 0 0 1 1    v ' 

+ C (Y-WTP) + d X1  S + eS (18a) 
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and equation (17) into equation (18) 

aX1 + bX1 + cY + dX^ + eS = aXo + bXo (Y + WTA) 

+ C (Y + WTA) + dX S + eS (18b) 

and then solving for WTP and WTA, the WTP and WTA equations are 

WTP 
a(X1   -  Xo)  + bY(X1   -  Xo)  + dS  (X1   -  Xo) 

bX1 + C (19) 

and WTA = 
a(X1  - Xo)  + bY(X1  - X0)  + dS  (X1  - X0) 

bX    + C 
o 

(20) 

In their reduced form the estimating equations are 

WTP = B1 + 32 Y + B3 S 

WTA a,  + a^ Y + a_ S 

(21) 

(22) 

where 

a    _ 

a 

a 

a(Xl  - Xo> 
bX1 + C 

b(xi - V 
bX1 + C 

d(xl - Xo) 
bX1 + C 

a(xi - V 
bxo + c 

b(X1  - X0) 

bXo + C 

d(Xl  - X
0) 

bXo + C 

and 
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This analysis indicates the Hicksian measure of consumer surplus 

can be    obtained without deriving a demand function.    As seen from 

comparing equation (19)  and (20) the WTP and WTA,  given assumptions 

about the magnitude of the income effects and the change between X, 

and X , may be approximately equal.    Yet, past empirical work has 

found that WTP is generally smaller than WTA, due to the limitation of 

the budget constraint in the former which is absent in the latter. 

Further Consideration 

While Hicks'  surplus measures are insightful, they are believed to 

be too restrictive and, generally, unrealistic.    The compensating and 

equivalent variation measures of consumer surplus along with the 

Marshallian measure are most commonly used of the five definitions. 

Although these three measures are claimed to represent the level  of 

compensation necessary to evaluate the social  desirability of alterna- 

tive resource allocations, the applicability of these measures must be 

considered. 

Freeman (1979) provides an illustrative discussion concerning sur- 

plus measures.    He identified four criteria by which to evaluate them: 

the practicability of obtaining the measure, implied property rights, 

uniqueness of the measure, and their theoretical  consistency.    Freeman 

summarizes his evaluations by stating that the compensating and 

equivalent variation measures are not obtainable from market data, be- 

cause the proposed project will  have income and substitution effects, 

which must be separated as in a Hicks'  compensated demand curve.    The 

ordinary demand curve, which does not separate these effects,  is pre- 

ferred because it can be econometrically estimated.    In terms of pro- 

perty rights the decision appears to be ethically determined, however 

other factors and objectives, e.g., legal  definitions, should be con- 

sidered.    The uniqueness criteria is violated by both the equivalent 

and compensating variations depending on the situation.    The equivalent 
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variation is non-unique if the proposed project influences changes in 

more than one price, while the compensating variation may fail  to be 

unique if more than one project is to be evaluated and ranked.    The 

last criterion, theoretical  consistency, is not met by the Marshallian 

measure, but has been shown by Willig (1976)  to lie between the magni- 

tudes of the compensating and equivalent variations.    The difference 

between them, Willig found, depends on the income elasticity of demand 

for the proposed project outputs and consumer surplus as a percentage 

of the consumer's budget.    In the event of an income elasticity of 

one,  then all  three measures of consumer surplus are equal. 

In summary, alternative resource allocations are proposed to im- 

prove society's welfare.    While proposals can be ranked by different 

methods such as voting or dictatorial  choice, monetary valuation is 

the most useful  for assessing alternative propositions.    Compensation 

is interpreted as the net benefits of a proposed resource allocation of 

which the sign  (+ or -)  implies the potential  for gainers to compensate 

losers or vice versa.    A positive net benefits signifies a socially de- 

sirable proposal with the most socially desirable having the largest 

net benefits.    Consequently, the task of evaluating the social  value 

of a proposal  is to estimate the consumer surplus accruing to con- 

sumers of the expected outputs. 
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CHAPTER IV 

THEORETICAL MODEL AND EMPIRICAL SPECIFICATION 

Three models are presented for estimating the economic value of 

recreation at Steens Mountain, Oregon. The first section is a dis- 

cussion of the conceptual models for the travel cost method, the 

direct valuation method, and the unit day value method. The relevant 

decision variables are identified, and their impact on value estimates 

is hypothesized. The travel cost and direct valuation models focus 

on the individual as the decision maker and are designed from neo- 

classical consumer demand theory, while in the unit day value model 

a planner serves as a surrogate decision maker for the individual. 

The latter section presents the operational models for each method to 

be discussed in the ensuing chapters. 

Segmentation of Recreation Products 

A recreationist chooses from a wide variety of outdoor recreation 

opportunities each offering different experiences. Recreation demand 

can be stratified to reflect the different types of opportunities. 

Benefit estimates treating outdoor recreation as a separate product 

are likely to be biased having serious implications for the allocation 

of public resources. To improve benefit estimation, stratification 

of recreation opportunities or products is suggested. 

In Chapter III, recreation demand is described as a four-level 

hierarchy. A recreationist is defined as possessing a variety of 

psychological needs fulfilled by engaging in particular recreation 

opportunities. Recreation opportunities supply the recreationist with 

psychological outcomes expected to satisfy psychological needs. Re- 

creation opportunities or products can be defined by their similari- 

ties in providing expected psychological outcomes from different 
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mixes of setting attributes  (i.e., a recreation opportunity's physical, 

managerial, and social  characteristics).    As the outcomes a recreation 

product provides vary, so do the tastes of the recreationists consum- 

ing the products.    Consequently, the market for recreation products 

can be segmented by the product's ability to meet different psycholo- 

gical  outcomes.    King and Dyer    (1980)  claim the segmentation of re- 

creation products will  improve the specification of demand functions 

used in the indirect valuation method and enhance WTP estimates from 

the direct valuation method. 

A conceptual  basis for segmenting recreation products exists from 

a synthesis of behavioral  research of recreationists by Driver and 

Brown (1978).    Driver and Brown developed the concept of the Recreation 

Opportunity Spectrum (ROS)  in which recreation opportunities are iden- 

tified in terms of a resource's capability to provide a specific re- 

creation activity in a predictable recreation experience.    The ROS con- 

cept has been incorporated into a planning system consisting of three 

basic parts:    an inventory of demand and supply variables such as 

transportation routes, terrestrial  characteristics, and recreation use 

patterns; a recreation suitability analysis to determine the best re- 

creation-oriented allocation of the land; and an integrated resource 

suitability analysis to develop several plausible alternative land 

management plans (Brown et al.,  1978). 

In the ROS process recreation opportunities are identified which 

are used to define recreation products.    Five ROS zones or products 

may be defined:    modern urban, semi-urban,  rustic-rural-roaded natural, 

semi-primitive, and primitive.    Each product is viewed as demanded 

in separate markets,  in which recreationists are defined as relatively 

more homogeneous in tastes and preferences as compared to the entire 

population of recreationists.    Recreation benefits valued for each 

ROS product better reflect the value to society of allocating re- 

sources to provide a variety of recreation opportunities, just as 

measuring the profits to forest management is more meaningfully phrased 

in profitability of separate forest products (e.g., sawlogs and 
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pulpwood).    In this study ROS products are identified for Steens Moun- 

tain to reflect the different products recreationists consume.    Value 

estimates are obtained from each method for the identified ROS pro- 

ducts. 

Recreation Decision Model 

A recreation demand model  is presented to analyze the economic be- 

havior of recreationists.    Evaluting recreation alternatives is a 

weighting process of the attractiveness of a site with respect to 

distance, natural  features,  availability and quality of facilities, 

and proximity and quality of competing sites.    The chosen site is the 

one that best corresponds to the consumer's motivations and resource 

constraints  (income and time).    The model  is applicable to the travel 

cost model, the willingness to pay model, and the UDV model, although 

their empirical  applications differ. 

Suppose the recreationist's utility function 

U = f(y1,y2) (23) 

is weakly separable, where y,  is the recreational  services obtained 

from recreating at specific areas and y^ is the services obtained 

from all  other goods.    Services are defined as arguments in the uti- 

lity function rather than actual  goods.    Recreation services, y-,, is 

defined as a function of the length of stay (x), site quality (q), and 

the proximity of alternatives  (A),  that is 

'1 f(x, q. A) (24) 

The rationale is the length of stay at a recreation site is a means 

for obtaining utility or statisfaction by creating enjoyable recrea- 

tion services, similar to the notion of the household production 
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function discussed earlier.    Site quality and the proximity of alter- 

natives influence the production of recreation services.    The task of 

the recreationist is to maximize his/her utility function subject 

to a budget constraint.    The budget contraint is 

where p      and p      are the respective prices of y-,  and y*.    The budget 

constraint ignores the cost of time since the income constraint is 

assumed to be more restrictive than the time constraint.      The budget 

constraint is further simplified by defining the price of y,  as the 

per unit expenditures to consume    x, since x is the actual market 

commodity consumed to produce recreation services.    Therefore, the 

budget constraint is 

M = px x + py   y2 (26) 

The recreationist1s maximization problem using the Lagrangean multipli- 

er is: 

L- U(yry2) +-X(M- px x - p^y^ (27) 

Taking the partials of L with respect to x, y?, and X and setting them 

equal to zero, yields: 

91  3U  9yl 
3x Xpv = 0 (28) 3y, 3x   ^x 

0^2 ^2 "2 

&-H-PX*-P y2 = o (30) 
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The point of utility maximization is found by solving the partials with 

respect to x and y2 for  X   and then making the appropriate substitution. 

3L    3yl      3U 
ay-i    8x     9y2 

P 
or (31) 

x        ry2 

3L    3yl 
ay-i   3x    p 

X 
3U p 

'2 

(32) 

y7     'y2 

Therefore, equation  (32)  implies a recreationist maximizes utility when 

the ratio of marginal  utilities,  i.e., the marginal  utility of site 

services as influenced by the length of stay at a site _3L .    ^1  divided 

by the marginal  utility of other goods  3]. yl      x 

equals the price ratio, and the budget is completely allocated.    The 

term   yl    indicates the length of stay at a recreation site contributes 
3x 

to the recreation services and allows for the influences of site 

quality and proximity to be considered (Ravenscraft and Dwyer,  1978). 

Travel  Cost Demand Model 

The travel  cost demand function for the quantity of recreation de- 

manded is inferred from equation (32)  as a recreationist maximizing 

utility with respect to a budget constraint.    The demand for x,  visi- 

tor days of recreation at Steens Mountain,  is hypothesized as a func- 

tion of the price of x, the prices of other goods,  the recreationists" 

income,  site quality, and the proximity of alternatives,  i.e.. 

x =  f(p   , pv     ,  M, q. A) (33) 
A      y 2 
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The travel  cost demand variables are discussed followed by the empirical 

definition of these variables. 

Variables in the Travel  Cost Model 

The recreation demand model  variables of equation' (33)  are classi- 

fied as those determining the quantity demanded and those serving as 

shifter variables.    The variables are specified on a per person/per 

visitor day basis to eliminate the interaction of recreation expendi- 

tures and group size.    Assuming that a recreation group acts as an in- 

dividual  decision-making unit, the realization of potentially irrele- 

vant economies of size from considering costs on a per unit basis is 

not important (Reiling et al.,  1973; Jennings and Gibbs,  1974). 

The quantity variable, x, expresses the "recreation product-unit," 

that is, an amount of time a recreator spends at a site (Jennings and 

Gibbs, 1974).    Different definitions of quantity have been used such 

as length of stay, number of visits, number of visits per population 

zone,  and the product of the number of visits per unit of time and the 

number of days per visit.    The selection of the appropriate expression 

of quantity is dependent on the situation.    If there is little varia- 

tion, say,  in the number of visits, but the length of stay varies, then 

the  length of stay is a better proxy of the quantity demanded. 

In this study the quantity variable, x, is defined as the number 

of visitor days an individual  recreationist stays at Steens Mountain 

per trip.    Information was collected in a questionnaire survey con- 

cerning a visit the recreationist made in 1980 to Steens Mountain. 

The explanatory variables as shown in equation (33)  are hypo- 

thesized to be prices,  income, quality, and the proximity of recrea- 

tion alternatives.    The price of visiting a site determines the quan- 

tity demanded while the remaining variables serve as shifter variables. 

The price variable expresses the opportunity cost the recreation- 

ist foregoes to consume units of recreation. The price of recreating, 

which  lacks a market-determined price, may be specified as a proxy 
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consisting of a combination of the opportunity cost of on-site, travel, 

and time costs.    While the opportunity cost of time is conceptually 

important the empirical  problems discussed in Chapter III  limit its 

practical  application.    The time cost of recreation is disregarded 

in this study by assuming the income constraint is more restrictive 

than the time constraint.    To represent the money costs of recreating 

the price proxies may be defined as either on-site costs, travel  costs, 

or a combination of them.    The "best" definition involves deciding 

the variable specification which reflects changes in the quantity de- 

manded and which indicates demand shifts. 

The price variable, p  , consists of two parts:    on-site cost and 
A 

travel  cost.    On-site costs, OS  , is the demand price variable influ- 

encing recreationists'  consumption of visitor days of Steens Mountain 

recreation.    On-site cost consists of transportation cost,  food cost, 

and miscellaneous costs while at Steens Mountain.    Transportation 

costs  are expenditures for gasoline, oil, repairs, and any other 

vehicle-related expense of operating the interviewee's vehicle.    The 

average per mile expense is estimated for the general  type of vehicle, 

say,  a full-sized car, compact car, or standard-sized pickup, etc.    The 

average per mile expenses are obtainable from the U.S.  Department of 

Transportation's Cost of Owning and Operating Automobiles and Vans 

(1979). 

Food costs are expenditures for food stuffs consumed at Steens 

Mountain.    The food cost information was obtained from the question- 

naire survey. 

Miscellaneous on-site expenditures include the cost of lodging, 

camping or trailer fees, and other expenses such as for boat launching, 

equipment rentals, user fees, boat gas, etc.  incurred at Steens 

Mountain.    This information was obtained from the questionnaire.    In 

the event of unusually large miscellaneous expenses, such as cameras, 

the expenditure was evaluated to determine the validity of its in- 

clusion as an on-site expense for the trip. 
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Travel  cost, TC  , while not specified as the demand price vari- 

able,  is hypothesized to influence the demand for visitor days of 

Steens Mountain recreation.    Travel  costs are expenditures for trans- 

portation,  food, and miscellaneous items per person per visitor day 

incurred travelling to and from Steens Mountain. 

Income,  along with the remaining variables,  is a shifter varia- 

ble determining the level  of demand. 

The income variable, M, is the amount of money an individual's 

family earns annually.    Length of stay at a site and income are hypo- 

thesized to be positively related.    From equation (18)  as M increases, 

ceteris paribus, the consumer has a greater level  of disposable income 

to allocate.    Therefore, greater quantities of recreation are demanded, 

assuming recreation is a desirable consumption activity. 

The appropriate income measure is the amount of money the inter- 

viewee's living unit earns annually before taxes.    For example, while 

one member of a family may not earn a monetary salary the income of 

that person is assumed to be the family's before tax income rather 

than zero. 

The price of other goods  (p    ), site quality (q), and proximity 
2 (A)  incorporate the effects of substitutes and attractiveness 

into the demand function. 

The price of other goods, p    , is generally defined as the weight- 

ed average of the prices of all        other goods.    Such an index is 

difficult to derive;  therefore, by assuming weak separability the 

number of goods in the index is reduced to the number of goods within 

the relevant commodity groups,    p      is conceptually defined as the 
2 summation of on-site and travel costs a recreationist would incur 

to visit the "next best" alternative recreation opportunity as indi- 

cated by the recreationist.    As the price of visiting y^ increases 

(decreases)  the length of stay at x is hypothesized to increase  (de- 

crease); that is,  recreating at x is substituted for recreating at y^. 

Empirically, p      is expressed as the transportation cost rather than 
y2 
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on-site costs due to the lack of information from recreationists con- 

cerning on-site cost they might incur at the "next best" alterna- 

tive site.    The transportation cost is calculated in the same manner 

as discussed earlier, the product of the round-trip mileage times the 

average per mile expense. 

The proximity of alternative recreation sites to the recreation- 

ist's point of origin, A, is hypothesized as negatively related to an 

individual's demand for visitor days at a recreation site.    The nega- 

tive influence is due to (1)  the competition of substitute sites at 

a similar distance as x and (2) the presence of intervening opportuni- 

ties between the recreationist's origin and site x.    Consequently, a 

recreationist's demand for visitor days is inversely related to the 

proximity and density of substitute sites. 

The empirical expression of the proximity of alternative recrea- 

tion sites may be stated in two ways.    One way is as the distance in 

miles to alternative areas from the recreationist's point of origin; 

however, if the variable p      is included in the equation, there will 
2 be statistical problems, such as multicol.linearity between p      and 

A.    A second way, which is employed in this study, is to 

identify the number of "next best" alternatives available to recrea- 

tionists from each origin.    It is assumed for recreationists from a 

single origin there is a common number of alternative recreation 

areas they might visit in different regions.    The recreationists were 

requested to identify their "next best" alternatives.    For each origin, 

identified by the first three numbers of the postal zip codes, the 

number of alternatives for each region was employed to express the 

density and proximity of the "next best" alternatives.    The regions 

were geographically defined by physical and demographic features and 

by the distribution of origins for Steens Mountain recreationists as 

indicated from the questionnaire data.    Appendix II shows the number 

of alternatives by region for each zip code.    For example, Oregon was 

divided into ten regions to reflect the diversity of alternatives 
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available to Oregonians.    A majority of the recreationists originated 

within Oregon.    Accordingly, Washington was divided into three 

regions, while Idaho, California and a grouping of all  other regions 

were treated as three separate regions.    Each region is a possible 

variable in the demand equation.    Suppose recreationists  residing 

in Portland, Oregon, indicate four alternatives in central  Oregon, 

eleven in northeastern Oregon, and nine in the central  Cascades.    The 

number of alternatives per region are regressed against the number of 

visitor days spent at Steens Mountain. 

The quality variable, q, refers to the attractiveness of an area 

in terms of both natural  and developed characteristics.    The identi- 

fication and desirability of quality depends on the individual  re- 

creationist;  consequently, professional  definitions of quality may 

entirely miss the critical quality factors the-recreationist per- 

ceives.    Quality measures should include the perceptions of the re- 

creationist.    The attractiveness or quality of a site is hypothesized 

to be positively related with the visitor days spent at a site.    The 

relative attractiveness of substitute sites influences the demand for 

visitor days at a particular site.    Consequently, a recreationist 

acting as a utility maximizer would consume visitor days at more 

attractive areas presumably offering greater utility or satisfaction. 

To reflect quality differences at Steens Mountain the data are seg- 

mented by ROS zones; therefore,  variations in zonal quality is con- 

stant within each segment and differs only between segments. 

Statistical Travel Cost Model 

The statistical model  to estimate the demand for visitor days of 

recreation at each ROS product is: 

ci = f(0Sx.' TCx.> M' Py.' V A2 ■•••  A16' R0Si) 

•J 

(34) 
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where x.  = number of visitor days for the ith person to 

Steens Mountain, i  = 1, 2,  ...  n, 

OS     = on-site cost for ith person per visitor day to 
i Steens Mountain, 

TC  = travel cost for the ith person per visitor day to 
i Steens Mountain, 

P  = transportation cost to alternative area j where 
J j = 1, ... n, 

M = ith family income before taxes, and 

A-j, A2,  ...  A-jg = number of alternatives per region as indicated by 

residents of an origin (zip code), and 
ROS. = recreation opportunity spectrum zone visited by 

recreationist. 

Equation (34) is statistically estimated for recreationists de- 

manding visitor days of recreation of an ROS zone to reflect the de- 

mand for different recreation products available at Steens Mountain. 

These demand functions are then used to obtain the value of each 

recreation product defined as an ROS zone. 

Direct Valuation Model 

The direct valuation model  for valuing recreation benefits esti- 

mates a recreationist's WTP in excess of actual expenditures to re- 

create.    WTP is elicited directly from a recreationist rather than 

inferred as from a travel cost demand function; however, the underly- 

ing decision model  is the same—utility maximization. 

The WTP equation was derived in equation  (19)  in the previous 

chapter, where a recreationist's WTP was shown to be influenced by 

the recreationist's income and his/her tastes and preferences.    The 

WTP,  in the case of Steens Mountain,  is the Hicksian compensating 

variation.    The supposition is a recreationist is assumed to have pro- 

perty rights to the level  of utility without recreating at Steens 

Mountain and is asked the amount of income he/she would forego to be 
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able to recreate there.    Empirically, WTP estimates are obtained for 

each ROS zone at Steens Mountain. 

Unit Day-Value Model 

The UDV model  for economically valuing recreation resources uti- 

lizes an agency planner to serve as a surrogate for a recreationist 

in the recreation decision model.    The planner using his/her profes- 

sional judgment and agency guidelines estimates value with respect 

to criteria as discussed in Chapter II.    In this study the WRC Guide- 

lines  for Assigning Points for Generalized and Specialized Recreation 

are used to derive UDV's for Steens Mountain recreation. 

A UDV model  is developed for each ROS zone identified on Steens 

Mountain for which value estimates are obtained from an outdoor re- 

creation planner familiar with Steens Mountain.    The planner proceeds 

to (1)  identify the major outdoor recreation activities per zone,  (2) 

determines whether the activity is generalized or specialized to 

select the proper guidelines (Table 1  or 2),   .      (3)  rates the acti- 

vities within the context of the guideline's criteria, and (4) sums 

the assigned criteria points which correspond to a dollar value on 

Table 3.    The UDV model  for generalized and specialized recreation 

for each ROS zone at Steens Mountain is specified as a function of 

the recreation experience, availability of opportunity,  carrying 

capacity, accessibility, and environmental quality. 

The above models are used to estimate the economic value of a day 

of recreation for each ROS zone at Steens Mountain.    Value estimates 

for each ROS zone are compared to discover potential  variations and 

implications for natural  resource planners and decision makers.    The 

models are estimated from data collected from Steens Mountain recre- 

ationists visiting the area during the summer of 1980 and from the 

Bureau of Land Management's outdoor recreation planner stationed in 

Burns , Oregon. 
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CHAPTER V 

SAMPLING PROCEDURES AND QUESTIONNAIRE  DESIGN 

To estimate the economic value of Steens Mountain, recreation data 

were collected from recreationists visiting the Steens during the 

summer of 1980 and from David Vickstrom, BLM outdoor recreation plan- 

ner. Burns District Office, Burns, Oregon.    Recreationists were sur- 

veyed in a two-phrase process  (an exit interview and a mail question- 

naire)  to provide information used for the travel  cost and direct 

valuation model, while the unit day value method was calculated with 

information from planner Vickstrom.    The sampling methods and ques- 

tionnaire design are discussed in this chapter.    Data were collected 

in cooperation with the Department of Resource Recreation Management 

at Oregon State University. 

Recreationist Survey 

Recreationists visiting Steens Mountain during the summer of 

1980 were surveyed with two modes of data collection.    A short one- 

page questionnaire (exit interview) was administered to obtain recre- 

ation use information and names and addresses of Steens Mountain 

recreationists to develop a representative sampling frame.    A longer 

mail  questionnaire was used to obtain information on user perceptions, 

preferences for activities, settings, and specific experiences, 

willingness to pay, and trip expenditure.    Respondents were informed 

their participation was voluntary and responses confidential. 

Exit Interview 

To build a sampling frame for the mail  questionnaire,  it was 

necessary to contact area users in the field to obtain names and ad- 

dresses.    The field contact was also used to collect recreation use 
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information of interest to managers. To acquire this information, a 

short, one-page questionnaire (Appendix III) was used to interview 

people as they exited the study area. Information to determine 

whether or not the user is primarily on a recreation excursion was 

obtained. For those recreating in the study area, information was 

collected concerning activities engaged in, location of engagement, 

time spent in zones, and previous visits to the area in the past 12 

months, as well as names and addresses including zip codes. Observa- 

tions were recorded specifying the type of vehicles and number of 

people in the party and vehicle. 

Interviewing procedures. The procedure for contacting users 

consisted of utilizing a traffic-stop interview technique pilot tested 

in various recreation environments over the past three years (Arnold 

et al., 1981). The technique focused on stopping traffic on the 

Steens Mountain loop road as the vehicles exit the recreation study 

areas. Cars were stopped for interviewing only when the interviewer 

had completed the previous interview and could safely extract a ve- 

hicle from the normal traffic flow. Once a vehicle had been stopped, 

the interviewer proceeded with the interview according to a predeter- 

mined set of decision rules. The interviewer approached and questioned 

either the driver or passenger, based on a systematic routine for iden- 

tifying the interviewee and conducted the interview while the respon- 

dent remained in the vehicle. The reason for shifting the interview 

from driver to passenger was to obtain a more representative list of 

area users. Since drivers exiting recreation areas tend to be males 

and heads of households and our interests in other users' desires as 

well, a practical compromise for obtaining a representative sample 

was to systematically shift from the driver to passenger. The inter- 

viewee was asked to cooperate in the study. Refusals were noted as 

non-response, and reasons for refusals requested, but persons refusing 

to cooperate were thanked for their time. 
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Sampling design.    The sampling scheme adopted for the exit inter- 

view consisted of randomly selecting a sample of recreation users from 

the total population of recreationists participating in recreation ac- 

tivities during the sampling period.    The sample design can be de- 

scribed as a stratified random sample clustered by days.    In this 

study, each roadside traffic-stop station was a stratum.    In addition, 

another stratification structure was used to delineate the weekend, 

weekday, and holiday differences.    The size of the sample selected 

from each stratum was a function of the total  population (in this case, 

vehicles passing by the interview station) of that stratum.    Therefore, 

a scheme utilizing the concept of sampling proportional  to use was used 

to sample each stratum by assigning the appropriate number of inter- 

view periods to each station according to the amount of vehicular 

traffic at that station.    In addition to a stratification structure, 

the sample was further divided into clusters comprised of days.    Each 

cluster consists of a day, with the elements of that cluster defined 

as the recreating population of people exiting the study area on that 

day.    A sample of clusters was taken from the whole sampling period by 

selecting specific sampling dates.    Once the sample clusters had been 

selected the actual  interview time period within each cluster repre- 

sented a subsample of the elements of that cluster. 

The sampling scheme and the use statistics generated from the 

survey were limited to the extent that the sample sizes selected could 

not be estimated from population variance estimates for selected im- 

portant variables.    Sample sizes can be calculated for surveys in areas 

where previous studies have defined, measured, and produced population 

variance estimates of the same variables to.be quantified in the new 

study.    Since data for specific variables needed to produce variance 

estimates were not available for the Steens Mountain study site, sample 

size estimates determined for this study were primarily a function of 

estimated traffic volumes obtained from the BLM in Burns and the judg- 

ment of research personnel.    Further studies will  benefit from variance 
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estimates generated ex post from this study. 

Sampling schedule.    The sampling schedule was designed to obtain 

a large sample of recreation users throughout the summer and fall 

sampling periods  (July 4, 1980 to September 14, 1980).    The roadside 

interviewing was conducted during a ten-hour interview period on 

each selected day.    Early season interviewing indicated that the 

starting time of the interview period should be about 8:30 a.m. with 

the closing time about 4:30 p.m.    This time period was used, with only 

minor variation for all  clusters in each stratum.    The sampling schedule 

is outlined in Appendix III.    Two interviewers were working in the 

study area,  interviewing at both stations on the same day.    More inter- 

view days were allocated to the north loop because of its higher use. 

Six hundred sixty-three exit interviews were gathered comprising the 

sampling frame for the mailed questionnaire. 

Mail  Questionnaire 

The mail questionnaire  (Appendix IV) was the primary survey instru- 

ment for the identification of recreation perceptions, preferences, 

willingness to pay,  and trip expenditures.    The sampling frame de- 

veloped from the exit interview was used for distribution of the mail 

questionnaire. 

The mail  questionnaire was composed of four parts reflecting the 

needs of this and related studies.    The first and second parts were 

primarily designed for social-psychological purposes.    Part one is 

designed (1)  to establish the user's specific activity and recreation 

location used in responding to the remainder of the questionnaire, and 

(2)  to identify recreational  setting attributes found by recreation- 

ists,  favorableness of these attributes, and additional  attributes that 

are viewed favorably. 

Part two was designed similarly to part one except that it focused 

on specific experiences drawn from the outcome-experience item pool 



69 

developed by RM-1901  (Driver and Brown, 1978). 

Part three is designed to obtain information concerning a recre- 

ationist's trip to Steens Mountain.    Recreationists were asked the 

type of vehicle(s) driven to the Steens and while there, the number 

of miles driven to and at the Steens, their expenditure traveling to 

the Steens, and on-site expenditures.    Questions were also included 

to elicit a recreationists willingness to pay for their Steens Moun- 

tain trip, as well as information about substitute activities, loca- 

tions, and travel distances they would have incurred if they had not 

visited the Steens. 

In part four, questions were included to obtain socio-demographic 

information concerning Steens Mountain recreationists.    Recreationists 

were asked their age, sex, income, size of resident community, and 

level of education. 

Administration.    Mail questionnaires were sent to every name and 

address collected during the exit interviews.    Six hundred sixty-three 

questionnaires were mailed with a return of five hundred, or a return 

rate of seventy-five percent. 

On January 22, 1981, six hundred sixty-three questionnaires were 

mailed.    A second mailing of 368 was sent on February 25, 1981, fol- 

lowed by a third on March 20, 1981 of 330 to recreationists failing 

to respond to   the first mailing.    Questionnaires were accepted until 

April  28,  1981. 
Upon return the questionnaire information was coded and key- 

punched for analysis in the Oregon State University CYBER computer 

system.    Specifically, the Statistical Package for the Social Sciences 

(SPSS) and Biomedical Computer Programs, P-series, (BMDP) was used to 

analyze the data. 

Planner Interview 

The unit day value method did not require a statistical sample to 
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estimate the value of Steens Mountain recreation.    David Vickstrom, 

BLM outdoor recreation planner, was requested to calculate the value 

of recreation within each ROS zone for appropriate activities using 

the Water Resources Council  version of the UDV method discussed in 

Chapter V.    The appropriate activities are camping near auto, sight- 

seeing, lake fishing, stream fishing, photography, and hiking/walking, 

which are the six activities receiving the highest participation. 

The planner was asked to consider the type of recreational ex- 

perience available at the Steens for the appropriate activity, its 

availability, environmental quality, carrying capacity, and accessibili- 

ty.    The appropriate scale was selected by classifying an activity in 

an ROS zone as      generalized or specialized recreation.    The points 

assigned for each criteria were totaled    and a dollar value obtained. 

The planner was also questioned concerning his reactions to the 

method and suggestions to improve the technique.    In the following 

chapter, data collected by   the means previously discussed are pre- 

sented along with estimates of the value of Steens Mountain outdoor 

recreation per ROS zone. 
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CHAPTER VI 

DATA ANALYSIS AND VALUE ESTIMATION 

Data were collected from Steens Mountain recreationists and from 

David Vickstrom, BLM planner. Burns, Oregon, to estimate the economic 

value of outdoor recreation at Steens Mountain by means of the travel 

cost, direct valuation, and UDV methodologies. Prior to discussing 

the value estimates a profile of Steens Mountain users is presented to 

reflect the types of recreationists from which the value estimates 

are obtained. 

User Profile 

Steens Mountain, located in southeastern Oregon, is a spectacular 

fault block mountain jutting out of the high desert environment. 

People throughout the Pacific Northwest, California, and the Rocky 

Mountain states travel to the Steens to enjoy a variety of activities 

and experiences. Three types of recreation settings, in which visi- 

tors may choose to recreate, were identified at Steens Mountain by 

means of the Recreation Opportunity Spectrum methodology: roaded    V—• )k 

natural (RN), semi-primitive motorized (SPM), and semi-primitive non-—' 

motorized (SPNM). Each setting (ROS zone) offers a different mix of 

managerial, social, and physical characteristics within which to re- 

create. The RN zone contains evidence of man, rustic facilities, and 

conventional motorized use, while the SPM has minimal user control 

and facilities with some motorized use (Brown et al., 1978). The SPNM 

zone is similar to SPM except no motorized use is permitted. Steens 

Mountain recreationists are profiled by ROS zone because each zone 

was assumed to identify a specific recreation product. 

Steens Mountain recreationists originated largely from within 

Oregon, approximately 82 percent. In Table 4, the breakdown of origins 
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by ROS zone is shown. . Within Oregon a majority of recreationists were 

from the Willamette Valley and the Oregon Coast as would be expected 

due to Oregon's distribution of population. 

TABLE 4.    The Distribution of Origins for Steens Mountain Recreation- 
ists by.ROS Zone ,  1980. 

ROS Zone 
RN                SPM SPNM Overall 

Region (%)               (%) (%) .     (%) 

Eastern Oregon 31.1            25.8 32.2 30.6 
Willamette Valley & Coast 35.5            34.4 43.6 36.4 
Southwestern Oregon 14.6            22.4 11.3 15.2 
Washington 6.7              5.1 6.4 6.5 
California 0.6              1.7 1.7 0.9 
jldaho, Nevada, Utah 3.6              5.1 3.2 3.7 
Others 7.9              5.1 3.2 6.9 

(IT-341)         (n=58) (R-62) (n-461) 

Recreationists from east of the Oregon Cascades comprised the next 

largest group due to their close proximity to the Steens.    Table 5 in- 

dicates the population of the recreationist's home community, which re- 

flects the large towns and cities of the Willamette Valley and Oregon 

Coast.    Eastern Oregon consists primarily of small  towns and farms. 

TABLE 5.  The Community Population of the Res idem :e for Steens Mountain 
Recreationists by ROS Zone,  1980. 

ROS Zone 
RN                SPM SPNM Overall 

Type of Residence (%)               (%) (*) (%) 

Farm 9.4            19.0 6.5 10.4 
Below 5,000 24.3            19.0 16.1 21.8 
5,000 to 25,000 26.7            22.4 30.6 27.5 
25,999  to 100,000 18.2            19.0 22.6 18.6 
Over 100,000 19.4            19.0 22.6 20.0 

A representative trip to the Steens consisted of travel  costs and 

on-site costs as shown in Tables 6 and 7, respectively.    These expendi- 

tures were incurred for approximate group sizes of three for each ROS 
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zone.     For an excursion to the Steens,  the average one-way travel  dis- 

tance was approximately 284 miles for RN, 272 for SPM, and 263 for SPNM. 

TABLE 6.    The Average Travel  Cost per Trip per Group of 
tain Recreationists by ROS Zone, 1980. 

1 t   ■■    ' •= 

Stee is Moun- 

' ■' "              s ^     ROS Zone 
RN 

Expenditure Category                ($) 
^PJV 

($) 
SPNM 
($) 

Overall 
($) 

Food                                              46.81 
Loding                                           10.03 
Other                                           16.14 
Vhicle                                         76.30 

Total                    149.28 

38.23 
2.89 

10.37 
73.61 

125.10 

37.05 
2.43 
3.57 

67.34 

110.39 

44.42 
8.11 

13.72 
74.76 

141.01 

Upon arrival  the average length of stay was approximately four visitor 

days for RN, six for SPM, and seven for SPNM. 

TABLE 7.    The Average On-Site Cost pe 
tain Recreationists by ROS 

jr-.-,Tn.p,..per 
Zone, 1980. 

Group of Stee ns Moun- 

Expenditure Category 

ROS Zone 
RN 
($) 

SPM 

($) 

SPNM 
($) 

Overall 
($) 

Food expenses 
Lodging 
Other 
Vehicle 

Total 

33.15 
7.57 
7.01 
9.42 

57.15 

39.28 
.93 

6.88 
8.69 

55.78 

39.42 
.58 

14.09 
6.63 

60.72 

36.23 
5.25 
8.74 
8.93 

59.15 

Recreationists visited the Steens primarily in family groups;  how- 

ever,  as the ROS zone becomes less developed, as from RN to SPNM, the 

frequency of groups of friends and separate individuals increased as 

shown in Table 8.    The distribution of age,  income, and education of 

surveyed recreationists are presented in Tables 9,  10, and 11.    In re- 

lation to income and education,  recreationists among zones were simi- 

lar.    The average family income bracket was $18,000 to $25,000, 
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with nearly 50 percent ranging from $18,000 to $35,000.    Approximately 

70 percent had at least a high school  education or more schooling. 

TABLE 8. The Distribution of Group Types for 
ationists by R0S Zone, 1980. 

Stee ns Mountain Recre- 

R0S Zone . 
RN 

Type of Group            (%) 
SPM 
(%) 

SPNM Overall 

Family                60.7 
Friends               21.7 
Family and Friends        13.5 
Alone                  3.8 

46.6 
34.5 
13.8 
5.2 

33.9 
30.6 
21.0 
11.3 

54.5 
25.7 
14.2 
5.0 

The majority of respondents visiting the RN and SPM zones  ranged in age 

from 31  to 40 years old, while in the SPNM zone the majority was 21 to 

30. 

TABLE 9. The Age Distribution of Steens Mount ain Recreationists by 
ROS Zone , 1980. 

ROS Zone 
RN SPM SPNM Overall 

Age Group (%) (%) (%) (%) 

Under 20 2.1 0.0 8.1 2.6 
21 to 30 22.5 23.8 35.4 25.0 
31 to 40 26.7 34.0 19.2 26.8 
41 to 50 20.4 22.1 24.0 20.2 
51 to 60 12.3 6.8 8.0 11.0 
Over 60 15.9 8.5 

  

3.2 12.4 

This distribution may reflect the difference in physically demanding 

activities and skills necessary to utilize each zone.    The RN and SPM 

zones are more accessible and require less physical skills than the 

SPNM zone.    Consequently,  these zones are used more by families with 

children or older recreationists. 
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TABLE 10.    The Income > G roup Distributi on of Steen: 
a r   ■■    ■         ■ -I-         : 

; Mountain Recre- 
ationists by ROS Zone, 1980 . 

ROS Zone 
RN SPM SPNM Overall 

Income Group (%) (%) (%) (%) 

Under 3,000 1.5 5.2 6.5 2.6 
3,000 - 4,999 2.6 0.0 3.2 2.6 
5,000 - 7,999 4.7 8.6 8.1 5.4 
8,000 -  11,999 7.6 6.9 8.1 7.6 
12,000 - 14,999 7.9 8.6 8.1 8.0 
15,000 - 17,999 10.3 5.2 9.7 9.4 
18,000  - 24,999 23.8 22.4 21.0 22.6 
25,000 - 34,999 15.9 15.5 16.1 27.0 
35,000 - 49,999 11.5 8.6 3.2 9.8 
50,000 -  100,000 7.9 6.9 4.8 7.6 
Over 100,000 1.2 1.7 3.2 1.4 

TABLE  11.    The Educate Dnal Background of Steens Mountain Rec :reation- 
ists by ROS Zone ;,  1980. 

ROS Zone 
RN SPM SPNM Overall 

Education Level (%) (X) (%) (%) 

Elementary School 2.7 0.0 1.6 2.0 
High School/Vocational 28.2 24.1 25.6 27.2 

School 
College or Technical 42.8 36.2 44.8 42.2 

School 
Graduate School 24.7 36.1 

TT  

25.6 27.0 

In Table 12 the most important activity attraction to Steens 

Mountain recreationists is shown.    Some or all  of these activities may 

be enjoyed in each of the ROS zones.    The RN zone consists of the Steens 

Mountain loop-road leading visitors to breathtaking vistas and lakes 

and streams for camping,  fishing, etc.    Sightseeing was the most 
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TABLE 12. The Most Important Acti vity for V" 
 ,  

siting Steens Mountain 
as Indicated by Recreationists by ROS Zone, 1980. 

ROS Zone 
RN SPM SPNM Overall 

Acti vi ty (%) (*) (%) (%) 

Sightseeing 38.4 10.3 11.3 31.2 
Camping 32.6 20.6 9.7 28.0 
Lake Fishing 9.1 19.0 12.9 10.8 
Nature Study/Photography 6.7 8.6 9.7 9.1 
Hiking/Walking 2.3 5.2 19.4 5.0 
Hunting Big Game 2.1 17.2 9.7 5.0 
Stream Fishing 2.9 3.4 16.1 4.8 
Other 5.9 15.7 11.2 6.1 

important activity due to the scenic overlooks at the top of the 

Steens of Kiger Gorge and other canyons to the east.    Fish Lake is 

also located in the RN zone. 

The SPM zone contains jeep trails and other poor quality roads 

branching off of the loop road.    These roads provide access to numer- 

ous canyons and historical  sites attracting visitors and permit hun- 

ters and fishermen to visit out-of-the-way areas.    The SPNM zone con- 

sists of areas which are inaccessible by motorized vehicles, such as 

Big Indian Gorge and Wildhorse Canyon.    Noticeably, the most important 

activities changed from camping and sightseeing in the RN and SPM 

zones to more physical  activities like hiking and stream fishing in 

the SPNM zone.    Camping in the SPNM zone required a recreatiom'st to 

be away from    their auto, such as on backpacking trips.    The low level 

of camping and the increases in other activities  imply that the SPNM 

serves to some extent as a day use area for people staying in the RN 

and SPM zones. 

Succinctly, Steens Mountain recreationists are middle-aged fami- 

lies traveling    an average distance of 283 miles one-way to enjoy 

camping, scenery, hiking and fishing.    These activities are enjoyed 

in three alternative settings of roaded natural  (RN), semi-primitive 
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motorized (SPM), and semi-primitive non-motorized (SPNM), which offer 

different degrees of access, human interactions, and physical skills. 

The recreationist creates the desired recreation experience (i.e., 

product) by combining these activities, ROS zonal characteristics, 

and expenditures of time and money. The question still to be addressed 

is how much are these experiences worth? 

Benefit Estimation 

Three sets of estimates for the economic value of outdoor recrea- 

tion at Steens Mountain are presented. Each set of estimates was 

separated into ROS zones to reflect the different recreation oppor- 

tunities available at the Steens. 

Travel Cost Method 

The travel cost method, a form of the indirect valuation methodo- 

logy, was designed to estimate the demand for Steens Mountain recrea- 

tion as shown by equation (34) in Chapter IV. The economic value, 

consumer surplus, estimate was obtained by integrating the area under 

the demand function and above the price line. 

The travel cost demand function was statistically estimated by 

ordinary least squares regression (OLS). OLS is a technique for esti- 

mating a regression equation providing the best fit to a collection of 

data points by minimizing the unexplained variation (Kmenta, 1971). 

Two critical assumptions of the OLS model are (1) homoskedasticity, 

and (2) no multicollinearity. Homoskedasticity implies the variation 

in the error term is constant and uncorrelated, i.e., E(.£2) = a2 and 

E(e.£.) = 0. Heteroskedasticity, the failure of this assumption, pre- 

vents the estimation of regression coefficients with minimum variance; 

consequently, the tests of significance and the confidence intervals 

are affected (Kmenta, 1971). Plots of the error term versus the pre- 

dicted dependent variable may be used as a rough test for the presence 
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of a heteroskedastic error term. 

Multicollinearity, the presence of intercorrelation between the 

independent variables, causes unreliable regression coefficients and 

tests of significance (Koutsoyiannis, 1973). To check for multicolli- 

nearity the simple correlation coefficient, r.., can be examined. A 

simple correlation coefficient of 0.8 or higher is often assumed to 

imply a harmful degree of intercorrelation (Farrar and Glauber, 1967). 

As an alternative, Farrar and Glauber (1967) suggest the use of a 

variance inflation factor (VIF) 

VIF = — 
1-r2.. 

to test for multicollinearity. The VIF may range from one to <» with 

multicollinearity increasing as the VIF increases. The VIF was em- 

ployed in this study to check for multicollinearity. 

In addition to compliance with OLS assumptions, the regression 

model was examined in regard to statistical significance (t-test, 
2 

F-test, and R ) and theoretical consistency. The significance of in- 

dependent variables for explaining the variation in the dependent 

variable was determined by t-tests for individual variables and by 

an F-test for the combined effect of the independent variables. The 
2 

R statistic provided a measure of the "goodness of fit" of the inde- 

pendent variables to explain the variation in the dependent variable. 

Theoretical consistency is useful for evaluating a statistical 

model. Economic theory is the conceptual framework from which the 

model was developed; consequently, specific variables should be in- 

cluded in a demand function and display a particular sign (e.g., a 

demand function must contain a price variable which is expected to 

have a negative sign). Theoretical consistency may overrule statis- 

tical significance if critical variables are not significant at a 

predetermined level. 
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Equation (34) was statistically estimated in several different 
mathematical forms: linear, quadratic, multiplicative, and exponen- 

tial, to determine which best fit the data with respect to the above 
considerations. The model was specified in two forms: (1) an aggre- 

gate model using dummy variables to identify the ROS zone a recrea- 

tionist visited, and (2) a separate model for each ROS zone. The 
aggregate model was 

x . ea^ DV1 ♦ B2 0V2 ^3 ^ e4   h ^S ,h ^22  e    m 

while the separate model estimated for each of the three ROS zones was 

x = e 0Sx TCx py M  A1  ... A16  e . (37) 

The variables were defined as 

x = visitor days spent at Steens Mountain* 

OS    = on-site cost per person per visitor day, 
A 

TC = travel cost per person per visitor day, 
p = transportation cost to the next best alternative area 

at which to recreate, 
M = family income, 

A-, ... A,g = number of alternative recreation opportunities per 
region as identified by recreationists, 

DV1 = dummy variable coded 0 for RN, 0 for SPM, and 1 for SPNM, 

DV2 = dummy variable coded 0 for RN, 1 for SPM, and 0 for SPNM. 



80 

e    = constant term expressed as an exponential 

B-i   ...  Boo = estimated regression coefficients 

6,   ...  620 = estimated regression coefficients,  and 

e = error term. 

The multiplicative model was chosen for two reasons:    (1)  a multi- 

plicative model possesses theoretical justification, implying diminish- 

ing marginal  utility and (2)  it is intrinsically linear, that is,  the 

multiplicative model  is linear when transformed into logs  (base e in 

this study), and (3) statistical  significance. 

The estimated travel  cost demand equations are shown in Table 13. 

The estimated equations explained greater than 50 percent of the varia- 
tion in the log of the quantity demanded of visitor days while the F- 

value for each equation was significant at the 0.005 level. In regard 

to the statistical significance of individual variables, all variables 

were included on theoretical  grounds as specified in Chapter IV. 

Coefficient signs were generally in agreement with the specified 

model.    The price variable,  on-site cost per person per visitor day, 

was highly significant in each equation and had a negative sign as ex- 

pected from economic theory.    Travel  cost per person per visitor day 

was also significant and negatively related to the quantity demanded 

of visitor days of recreation at Steens Mountain.    The negative sign 

implies that by staying longer the travel  cost decreases as it is 

allocated over a larger quantity consumed.    This specification follows 

the logic of the average fixed cost in production economics which 

declines as output increases. 

To account for the effect of substitutes, p    , the travel  cost 

to the "next best" recreation alternative, was specified in the 

demand model,    p     was found to be positively related, to the.de- 
i mand for Steens        visitor days  indicating that as the price of a 

trip to alternative areas increased, recreationists would demand long- 

er lengths of stay at the Steens.    The magnitude of the regression 



[TABLE 13. Estimated Travel Cost Demand Coefficients Hypothesized to 
1980 Obtained from a Multiplicative Model.3 

Explain the Quantity Demanded of Visitor Days at Steens Mountain for 

Model a OS TC Pyj M A2 A3 DV1 DV2 R2 dfc F 

Aggregate 1.732 -0.117 . 
(-2.421)b 

-0.658 
(-13.708) 

0.338 
(6.402) 

0.075 
(0.926) 

-0.442 
(-5.182) 

0.268 
(2.552) 

0.149 
(1.190) 

-0.134 
(-1.00) 

0.67 259 62.92 

RN 1.743 -0.089 
(-1.642) 

-0.703 
(-12.978) 

0.356 
(6.023) 

0.072 
(0.737) 

-0.514 
(-5.414) 

0.326 
(2.668) 

0.68 188 65.377 

SPM 1.1261 -0.291 
(-1.214 

-0.469 
(-2.490) 

0.344 
(1.640) 

0.266 
(0.698) 

-0.126 
(-0.390) 

-0.142 
(-0.122) 

0.58 33 6.02 

SPNH 2.035 -0.189 
(-1.368) 

-0.510 
(-3.677) 

0.299 
(2.073) 

-0.163 
(-0.707) 

-0.161 
(-0.563) 

0.134 
(0.447) 

0.65 38 9.734 

3 These coefficients are exponents as shown In Equations  (36)  and (37). 

Numbers  in parentheses are the esti mated t s tatistics of the coefficients. 

c Total  degrees of freedom used to estimate the equations. 

CO 
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coefficient,  approximately the same in each equation, in conjunction 

with the mean of p    ,  implies that the increase in the length of stay 

would be approximately   1.66 visitor days  for a one percent increase in 

The proximity of alternative activities,  that is the number per 

region. A., was hypothesized to be inversely related to the demand for 

visitor days.    Sixteen regions were identified, of which two were in- 

cluded in the estimated equations:    A^,  Central  Oregon, and A-, North- 

eastern Oregon.    The sign of A2 was negative as theorized, unlike the 

positive sign for A,.    Central  Oregon, Ap, has numerous recreation al- 

ternatives attracting visitors who might have been willing to travel 

to the Steens had these alternatives not existed.    The positive influ- 

ence of the number of alternatives in Northeastern Oregon perhaps in- 

dicates an inertia effect.    Once the recreationists have incurred the 

expense to visit the Steens,  the additional  cost to visit North- 

eastern Oregon is less than the benefits received from extending the 
trip. 

Income, M? was not very significant in explaining the quan- 

tity demanded of visitor days.    The highest t-value was 0.926 

significant at the 0.356 level  in the aggregate equation.    The sign 

of the income regression coefficient was positive in all  equations 

except for the semi-primitive non-motorized zone  (SPNM),  in which 

income had a significance level  of only 0.563. 

The models were examined for heteroskedasticity and multicolli- 

nearity.    To test for heteroskedasticity data plots of the error term 

and the predicted number of visitor days demanded were examined 

visually.    These plots showed no pattern or relationship;  therefore, 

heteroskedasticity was not a problem.    Multicollinearity was found 

not to be a problem.    The highest simple correlation factor was be- 

tween the log of on-site cost and the log of travel  cost in each equa- 

tion.    The VIF for the aggregate model was 1.83,  1.80 for RN, 2.30 for 

SPM,  and 1.68 for SPNM,  indicating a low to moderate level  of inter- 

correlation between the independent variables, which is not high 
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enough to seriously impact the statistical properties of the esti- 
mated equations. 

Consumer Surplus Estimates 

Consumer surplus estimates are obtained by integrating the statis- 

tically estimated travel cost demand functions. A definite integral 

of the demand function with sample means substituted for the shifter 
variables was evaluated between the integrands a and b, that is, the 

definite integral: 

a1 n    eX^ 
ea0S n dx =   x 

x      n+1 (38) 

where a' now includes all other variables except OS , set equal to 
A 

their mean values, a was the mean value of on-site cost per person 

per visitor day and b was the highest "reasonable" on-site cost per 

person per visitor day.    "Reasonable" implied that drastic price 

observations outside the bounds of the data were removed by visual- 

ly examining a frequency distribution of the price variable for each 

ROS zone.    In both the aggregate and the separate equation ROS zonal 

means were used (Appendix VI).    In the case of the dummy variables, 

DV1  and DV2, combinations of zero and one were used to indicate the 

ROS zone being considered.    For example, to calculate the value of 

recreation in the RN zone, DV1  and DV2 were both set equal  to zero. 

The travel cost method estimates of the economic value of Steens 

Mountain recreation per visitor day and the total  value for the year 

1980 is presented in Table 14.    The total  value was calculated in 

three steps:    (1) The projected total number of visitor days of re- 

creation for 1980 was allocated proportionally between zones, 

according to each zone's questionnaire response rate,  (2) The number 
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TABLE 14.    Economic Value of a Visitor Day of Steens Mountain Recrea- 
tion and its Total  Value for 1980 by ROS Zone as Estimated 
from the Travel  Cost Method (TCM). 

ROS Zone 
RN 
($) 

SPM 
($) 

SPNM 
($) 

Total  Value 
($)    . 

TCM, 
Aggregate 
equation 

Value per 
visitor 
day 

Total 
Value 

TCM, 
Separate 
equations 

Value per 
visitor 
day 

Total 
Value 

91.07 

2,205,624.33 

90.23 

2,185,280.37 

70.27 

298,998.85 

61.43 

261,384.65 

73.14 

311,210.70 

70.14 

298,445,70 

2,815,833.88 

2,745,110.72 



85 

of visitor days per zone was multiplied by the zonal  visitor day 

value estimate.    For example,  the estimated total  number of visitor 

days for Steens Mountain was 32,729 (Lee, 1981)  of which 74 percent 

(24,219) was allocated to RM,  13 percent (4,255) to SPM,  and 13 per- 

cent (4,255) to SPNM.    The total  value for RN using the aggregate 

equation estimate was calculated as the product of $91.07 and 24,219, 

which was $2,205,624.33;  (3) The total  value for the Steens was de- 

rived by summing the total  values per zone. 

Direct Valuation Method 

The direct valuation method was used to estimate a recreationist's 

willingness to pay (WTP)  for the opportunity to recreate at Steens 

Mountain.    The recreationist's WTP was elicited in two steps:    (1)  the 

recreationist was asked in the mail questionnaire whether he/she re- 

ceived their money's worth and (2)  if they received their money's 

worth, how much more would he/she pay in addition to current expenses 

to visit Steens Mountain.    The WTP estimate was assumed to reflect 

what an average recreationist would have been willing to pay for the 

trip. 

The average WTP for a visitor day per person of recreation was 

calculated for each ROS zone by dividing the stated amount by the re- 

creationist's length of stay expressed in visitor days.    For example, 

a recreationist visiting the RN zone may have stated a WTP of $400.00 

and stayed 3.2 visitor days, which indicated a WTP per visitor day of 

($400/3.2) $125.00.    The zonal WTP was calculated as an average of 

the individual WTP per visitor day for recreationists visiting a 

specific zone.    In Table 15 the WTP estimates per zone and the total 

value of Steens Mountain recreation for 1980 are presented.    The total 

value was derived in the same manner as used in Table 14. 
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TABLE  15.    Economic Value of a Visitor Day of Steens Mountain Recre- 
ation and its Total  Value for 1980 by ROS Zone as Esti- 
mated by the Direct Valuation Method. 

ROS Zone 
RN 

111 
SPM 
($) 

SPNM Total  Value 

_m ID  
Value/ 
Visitor 
Day 

Total 
Value 

58.96 

1,427,952.24 

54.76 81.09 

233,003.80 345,037.95       2,005,993.99 

Unit Day Value Method 

The UDV method was used to value Steens Mountain recreation, but 

rather than using information on the actual behavior or stated willing- 

ness to pay of Steens recreationists, the BLM outdoor recreation plan- 

ner assigned points to each criterion through his professional  exper- 

tise and agency guidelines.    Unlike the other models,the UDV method 

values individual activities by recreation days rather than by visitor 

days.    A recreation day is defined as a visit to an area and partici- 

pation in recreation during any reasonable portion or all  of a 24-hour 

period  (Dryland, 1973).    One person can represent only one recreation 

day in one 24-hour period, despite the fact that the person engaged 

in several  activities.    To obtain results comparable with the travel 

cost and direct valuation methods recreation days were converted to 

visitor days. 

The BLM planner was asked to use the Water Resources Council's 

guidelines  (Tables  1 and 2)  to evaluate the major activities occur- 

ring at the Steens, which were sightseeing, camping, stream fishing, 

lake fishing,  hiking/walking,  and photography/nature study.    The 

planner first decided whether the activity was generalized or 
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specialized followed by the assignment of points for each criterion. 

(Appendix V shows the results.)    The point totals were then used to 

obtain the economic value of a recreation day from Table 3.    Table 16 

indicates the per recreation day values  for each recreation activity 

per ROS zone. 

TABLE 16. Economic Value of a Recreation Day of Major Act i vi ties at 
Steens Mountain for 1980 by ROS Zone as Estimated by the 
Unit Day Value.(UDV) Method. 

ROS Zones 
RN SPM SPNM 

Activity (S) ($) 
■|$") 

Camping 2.32 1.76 6.08 
Sightseeing 2.19 5.47 6.08 
Hiking/Walking 1.93 6.51 6.08 
Photography/Nature Study 2.26 1.76 6.08 
Stream Fishing 7.96 8.46 8.65 
Lake Fishing 2.13 8.42 

To compare the UDV estimates with the other estimates recreation 

days must be valued in visitor days.    An obvious, but incorrect, 

approach would be to divide recreation days by two since a visitor 

day is twelve hours long.    A recreation day length does not correspond 

to 12 hours but differs by activity.    Dryland (1973)  presents a method 

for converting recreation days into visitor days by considering the 

number of hours spent participating in an activity per recreation day. 

One visitor day is equivalent to 0.7 recreation days of camping, 4.00 

of sightseeing, 4.00 of hiking/walking,  3.00 of photography/nature 

study,  and 1.71  of stream and lake fishing.    The economic value per 

visitor day is derived by multiplying the recreation day per visitor 

day equivalents times the dollars per recreation day estimates. 

Table 17 displays the UDV estimates per visitor day for each ROS zone. 
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TABLE  17. Economic Value of a Visitor Day of Major Activities at 
Steens Mountain for 1980 by ROS Zone as Estimated by the 
Unit Day Value (UDV) Method. 

ROS Zones 
RN SPM SPNM 

Activity ($) Ci) ($) 

Camping 1.63 1.24 4.28 
Sightseeing                                       8.76 21.88 24.32 
Hiking/Wa Iking                                 7.72 26.04 24.32 
Photography/Nature Study               6.85 5.33 18.42 
Stream Fi shing                                13.72 14.59 14.91 
Lake Fish ing                                     3.67 3.67 14.52 

The total  value of Steens Mountain recreation determined by the 

UDV method is shown in Table 18.    The total  value was calculated by 

first distributing the total  number of visitor days between ROS zones 

as in the other methods.    Next, each zone's total  number of visitor 

days were allocated between the six major activities, which the plan- 

ner had evaluated, according to the percentages given in Table 12.    For 

example,  RN had 24,219 visitor days of which 38 percent (9,203.22) 

were allocated to sightseeing.    The economic value of an activity in 

a zone was then obtained as the product of an activity's UDV per 

visitor day and the number of visitor days for the activity (e.g., 

for sightseeing in the RN zone:     (9,203.22)   ($8.76)=   $81,468.00). 

The next step was to obtain the average value of a visitor day of re- 

creation in a zone.    The average value per visitor day was derived by 

summing the total  value for the six activities in a zone and dividing 

by the number of visitor days these six activities comprised.    The 

average value for these six activities was used as the zonal  average 

value per visitor of recreation because these activities comprised 

94 percent of the total  visitor days in the RN zone, 84 percent in 

the SPM, and 80 percent in the SPNM.    The total  value for each zone 

was then calculated as the product of the average value per visitor 
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TABLE  18.    Total Value of Major Activities and Average Value per Visi- 
tor Day at Steens Mountain Recreation Calculated by the 
Unit Day Value (UDV)  Method for 1980. 

Activity 

ROS Zone 

$230,015.41 

RN SPM 
■($)■■ 

SPNM 
($) 

Camping 

Sightseeing 

Hiking/Walking 

Photography/Nature 
Study 

Stream Fishing 

Lake Fishing 

Average Value per 
Visitor Day 

Total  Value per Zone 

Total  Value for Steens 

Average Value per 
Visitor Day 

12,868.85 

81,468.00 

4,300.04 

11,117.55 

9,631.44 

8,088.68 

5.59 

135,384.21 

5.59 

1,087.48 

9,583,44 

5,754.84 

1,950.78 

2,115.55 

2,965.36 

6.54 

27,827.70 

6.54 

1,767.64 

11,697.92 

20.064.00 

7,607.46 

10,213.35 

7,971.48 

15.70 

66,803.50 

15.70 

day and the total number of visitor days per zone ( i.e., for the RN 

zone, ($5.59) (24,219) = $135,384.21). The total value for the Steens 

was calculated as the summation of total values of each zone, which 

was $230,015.41. 

Comparison of Value Estimates 

Estimates of economic value were obtained from the three methodol' 

ogies for each ROS zone at Steens Mountain. Each methodology was de- 

signed to estimate the value per visitor day but with different proce- 

dures. In Table 19, the value estimates are summarized. Note that 
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only the aggregate equation is presented for the travel cost method 

due to the statistical significance of its variables, as shown in 

Table 13, and its greater degrees of freedom than the separate equa- 

tions. Examining the results indicates differences in magnitude most 

markedly between the unit day value (UDV) and the other methods and 

in ranking of the ROS zones by highest value to lowest value. These 

differences can perhaps be explained by the rationale of the methodol- 

ogy and the unit being valued. 

TABLE 19. 
—       — ■ -        ■" 

Economic Value 
(UDV), Direct 
a Visitor Day 
1980. 

Estimates 
Valuation 
of Steens 1 

Obtained 
and Trave 
fountain 

from the Unit Day Value 
1  Cost (TCM) Methods for 
Recreation by ROS Zone, 

- ROS Zone 
RN 
($) 

SPM 
($) 

SPNM 
($) 

Total Value 
($) 

UDV 

Di rect      a 

Valuation 

TCM 
(Aggregate 
equation) 

5.59 

58.96 

91.07 

6.54 

54.76 

70.27 

15.70 

81.09 

73.13 

230,015.41 

2,005,993.99 

2,815,791.33 

aThe mode and r nedi ar i were lower than th 
-rr  

e mean for each ROS zone. ] 

The statistical significance of differences between these 
economic value estimates was not tested due to the lack of variance 
estimates for the UDV and TCM methods. The UDV estimate represents 
only one observation; consequently, the variation is zero. Addi- 
tional UDV estimates collected from other planners familiar with 
the Steens would have enabled the application of statistical test- 
ing. In regard to the TCM estimates, an average estimate of eco- 
nomic value was used. To measure the variation in value among re- 
creationists would have required integrating the demand function 
with respect to each observation's value of on-site cost per person 
per visitor day. The variance of TCM economic value estimates 
could then be calculated for making statistical tests. 
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The UDV values were considerably less than either the travel 

cost or the direct valuation estimates.    The value per visitor day 

of roaded natural  (RN) zone recreation was nearly 10 percent of the 

direct valuation estimate and     7      percent of the travel  cost esti- 

mate.    The difference might be due to the unit being valued.    The UDV 

estimates were calculated for individual  activities while the other 

methods were for a visitor day of any activity the recreationist 

might choose to participate.    Consequently, the UDV estimates did 

not reflect interactive effects between recreation activities, en- 

vironmental  characteristics, and social  considerations, which may 

make a recreation experience more valuable.    For example,  for someone 

camping and fishing with friends, the value of a visitor day of fish- 

ing at Fish Lake may underestimate the true value of the total ex- 

perience.    Also, the dollar values, suggested by the Water Resources 

Council  (WRC) shown in Table 3 for converting the assigned criteria 

point totals, may not be appropriate for the Steens.    Without compre- 

hensive information on a recreationist's mix of activities, the 

amount of time spent participating and an appropriate UDV guideline 

to consider these interactions the UDV method will  not provide values 

of the same magnitude as the travel  cost and direct valuation methods. 

The rationale of the valuation methodology may influence the 

differences in the rankings of ROS zones by value.    The travel  cost 

method used actual  behavioral  information from recreationists to 

infer value.    The recreationist actually incurred the expense of 

time and money to visit the Steens;  consequently, the greater the 

price the more valuable the commodity.    If little or no expenditures 

were  incurred, the travel  cost method may not be applicable for esti- 

mating economic value.    In this study the price proxy for a visitor 

day of Steens Mountain recreation was defined as on-site cost per 

person per visitor day; therefore, the higher ROS values per visitor 

day should have a higher on-site cost per person per visitor day. 

Table 19 shows for the travel  cost method the RN zone as having the 
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highest value followed by the SPNM and SPM zones, respectively.    The 
prices per visitor day followed the same ranking; that is, the roaded 

natural  (RN) zone was the highest at $20.96, the semi-primitive non- 

motorized (SPNM) was $9.75, and the semi-primitive motorized (SPM) was 

$7.10. 
The direct valuation method estimated value from a recreation- 

ist's statement of willingness to pay (WTP) a particular sum of money 

in excess of actual expenditures.    Unlike the travel cost method, the 

WTP behavior is intended, not actual.    The recreationist may not be 

willing to pay the sum, if the payment were actually to be collected. 

The authenticity of direct value is difficult to test without actual 

money transactions.    However, careful  construction of the procedure 

to elicit the recreationist1s true willingness to pay with special 

concern for the hypothesized situation, the payment vehicle and the 

sources of bias identified in Chapter III, a realistic value can be 

obtained.    Price proxies, such as on-site cost, which are thought to 

correspond with prices in a private market model, may fail to capture 

social  values embodied in many public goods (e.g., preservation of 

natural beauty, cancer research, and other emotional issues).    Argu- 

ments addressing equity and intergenerational exchanges of resources 

and opportunities may override the budget constraint, which limits 

an individual's ability to pay.    Such concerns are outside the boun- 

daries of economic efficiency and may belong to the political system. 

UDV values were determined by the planner's evaluation of ac- 

tivities in terms of guideline criteria (such as the WRC guidelines) 

and activity participation data.    The method was assumed to reflect 

the decision factors influencing a recreationist's preferences for 

recreational activities and their value.    However, the UDV's may re- 

flect a planner's personal or professional preferences rather than 

indicating the preferences of recreationists.    Comparing the UDV 

guideline criteria in Tables 1  and 2 with the estimated travel cost 
equations, differences can be identified.    The UDV model  ignored 
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price effects,  unlike the travel  cost method, and emphasized supply 

characteristics, such as the availability of activities at the site, 

the availability of competing areas offering the same activities, 

the level  of development, site quality, and the degree of success. 

A high point assignment implies a higher value.    The travel  cost 

method, using actual  behavior'allows a recreationist to decide value 

and the impact (+ or -) of a variable.    For example, in the UDV method 

"accessibility" can be scored higher points for "Good access, high 

standard roads  ...", which, if backpacking is the activity, may be a 

negative aspect.    Using actual  observations in the travel  cost method 

reading would probably decrease the value of the area.    The same 

criticism holds for the UDV with respect to the direct valuation 

method.    Methodologies using actual  observations or elicitations of 

WTP avoid the professional  and personal  biases of the UDV method since 

they emphasized the right of an individual  to determine value. 

Table 19 shows the total  value estimates calculated for Steens 

Mountain recreation using a visitor day estimate for 1980.    The total 

value estimates for the travel  cost and direct valuation methods 

ranged from approximately two million dollars to over 2.8 million 

dollars.    Without further information, the reason for this difference 

is difficult to explain.    The UDV estimate of total  value was approx- 

imately    8     percent of the travel  cost method and 11 percent of the 

direct valuation method.    This difference is perhaps attributed to 

the unit being valued in the UDV as a visitor day of an activity 

rather than a visitor day of recreating composed of any mix of 

acti vi ti es. 

An additional  consideration is the impact that market segmenta- 

tion  (ROS zones) had on the estimate of total  value.    Segmentation 

was hypothesized to improve benefit estimation providing valuable in- 

formation on the value of the different recreation products available 

at an area.    Such information would be helpful  to resource planners 

and managers for investing public resources.    As discussed above, the 
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visitor day values differed by ROS zones indicating that one recrea- 

tion opportunity or product was more valuable than another, however 

the rankings varied among methodologies complicating the selection 

of a "best" method.    However, if the total  value of recreation is the 

major concern, a comparison within a methodology can indicate whether 

segmentation was of any consequence.    An unsegmented aggregate travfel 

cost demand function was estimated and used to calculate the total 

value of Steen Mountain recreation, which was $3,336,394.26.    Compar- 

ing the unsegmented to the segmented, the aggregate equation's total 

value estimate was 16 percent less than the unsegmented estimate of 

total   value.    Consequently, segmentation of recreation products showed 

that assuming recreation to be a homogeneous product as in the unseg- 

mented estimate may result in biased estimates of total  value.    In the 

case of Steens Mountain, the bias was an overestimate, but this should 

not be generalized to all  situations.    The seriousness of the bias de- 

pends on how much error the decision maker is willing to accept and 

how distinct are the recreation products available at a specific re- 

creation area. 
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CHAPTER VII 

CONCLUSIONS AND IMPLICATIONS 

The purpose of this  research was to compare the indirect-travel 

cost method, the direct valuation, and the unit day value methodolo- 

gies  for valuing outdoor recreation resources.    Estimates were de- 

rived for each method from data concerning outdoor recreation at 

Steens Mountain, Oregon, during the summer of 1980.    In this chapter, 

conclusions and implications drawn from the study are discussed. 

Conclusions 

Research findings from one study do not allow designation or a 

right or wrong method to value recreation resources, nor was it the 

intent of this study.    However, conclusions are apparent which will 

benefit future applications of the travel  cost, direct valuation, and 

unit day value methodologies. 

The valuation of recreation resources differ from techniques 

used for valuing market commodities, consequently, methodologies have 

been developed to circumvent these differences.    Figure 4 schematic- 

ally compares alternative methods for valuing recreation resources 

by estimating a recreationist's willingness to pay.    The indirect and 

direct methods were developed from    neoclassical  demand theory while 

the unit day value (UDV)  method relied on professional expertise and 

judgment, to derive value measurements. 

The empirical  results indicated inconsistencies in the magnitude 

of the value estimates and in the ranking of the value of ROS zones. 

These differences may be attributable to the methodology's rationale 

and the unit being valued.    The travel  cost method estimates values 

within a market-like scenario, in which a recreation demand function 

is hypothesized and statistically estimated.    The travel  cost 
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estimates were higher for ROS zones with a higher price, that is, on- 

site cost per person per visitor day.    The roaded natural  (RN)  zone 

was valued highest at nearly $92 per visitor day and had the highest 

on-site cost per visitor day of over $20.    The direct valuation esti- 

mates representing an individual's statement of willingness to pay to 

recreate per visitor day are an expression of intended behavior.    The 

estimates were similar in magnitude to the travel  cost values but 

valued semi-primitive non-motorized (SPNM) higher than roaded natural. 

Without further information it can only be conjectured that the differ- 

ences  reflect a stronger conviction that a more pristine experience is 

more valuable than one with greater evidence of man as in the RN zone. 

The UDV method estimates were considerably less than those of the 

other methods.    These differences were perhaps due to the unit being 

valued.    The UDV method values visitor days of activity participation 

while the travel  cost and direct valuation methods value a visitor 

day of recreation experience produced by recreationists from the input 

of activities, environmental  characteristics of the recreation area, 

and the composition of the recreating group.    Also, the UDV estimates 

may be influenced by the planner's personal and professional  bias; 

consequently, the value estimates may represent agency priorities 

rather than those of the public. 
Steens Mountain recreation was hypothesized to provide different 

types of recreation    opportunities  (i.e., products).    Recreation is 

not one commodity, but is a general  term representing numerous types 

of recreation opportunities just as timber can refer to sawlogs, 

pulpwood, veneer, etc.    If resources are used for recreation, then 

they should be evaluated in relation to the different recreation 

opportunities available so planners and managers can better allocate 

society's resources.    It can be concluded from the results of this 

study that value differences do exist among recreation opportunities 

and ignoring them may bias estimates of their value to society. 

Further conclusions can be attributed to the flexibility of these 
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methodologies to obtain recreation value estimates.    The UDV method 

is relatively simple to apply requiring the planner to evaluate each 

activity within the appropriate agency guidelines and to have accurate 

participation data for each activity.    However, unless the guidelines 

contain judgment criteria giving adequate consideration to the com- 

plexity of the interactions between activity, environmental  charac- 

teristics, and recreating groups the value estimates may be under- 

estimated.    Given representative criteria the transformation of the 

assigned point totals per activity into dollar values influences the 

UDV estimates.    The classification of an activity as generalized or 

specialized significantly impacts the magnitude of the dollar values 

as seen in Table 3 of Chapter II.    A standardized procedure    used in 

all situations limits the range of value estimates and ignores region- 

al and area-specific differences in recreationist's willingness to 
pay to recreate.    For example, using the same UDV guidelines for the 

Steens as would be used for a valuing recreation at a small  reservoir 

does not seem to be justified.    The Steens attracts users from a much 

larger area, therefore, serving as a regional attraction as well  as a 

local  attraction.    Local  users may perceive the area as only a place 

to, say, fish or camp, but other users perceive it as a regional or 

national asset of great value. 

The travel cost and direct valuation methodologies are believed 

to be more flexible than the UDV method.    The former methods utilize 

information collected from recreationists from which value estimates 

can be calculated.    As shown in this study, a travel cost demand 

function can be specified to account not only for the effects of price 

but for the availability of substitutes, differences in site quality, 

and income that affect a recreationist's decisions.    A similar ap- 

proach could be used for the direct valuation method.    An advantage 

of hypothesizing a recreation decision model is that it can be sta- 

tistically tested for compliance with economic theory and to identify 

significant variables which influence the value of a recreation 
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opportunity.    For example, the travel  cost model was statistically 

estimated in two forms:    (1) as an aggregate equation using dummy 

variables to consider the effect of ROS zones, and (2) as three 

separate equations, one for each zone.    The statistical  results in- 

dicated both forms explained a significant amount of the variation 

in the demand for visitor days of Steens recreation and the variable 

coefficients were theoretically consistent.    However, the aggregate 

equation was selected over the separate equations due to its greater 

statistical significance and degrees of freedom.    The aggregate equa- 

tion avoids potential problems when there is a shortage of observations 

for a recreation opportunity, in this case an ROS zone. 

Implications 

The travel cost, direct valuation, and unit day value methodolo- 

gies have been used interchangeably in the past to value recreation 

resources.    In this study it has been shown value estimates, per 

visitor day and total value, may not necessarily be the same; con- 

sequently, planners and managers must be careful when selecting an 

appropriate valuation methodology and interpreting results. 

Selecting an appropriate methodology depends on theoretical and 

empirical considerations rather than preconceived notions about the 

social  value of primitive experiences and other subjective general- 

izations.    Valuation studies must be done in an objective manner to 

accurately measure societal preferences.    Economic theory provides a 

helpful  framework defining value for market and non-market conmodi- 

ties as a person's willingness to pay as determined individually. 

Accordingly, total value is the summation of individual values.    The 

appropriate method should enable the estimation of value reflecting 

this theoretical basis, which emphasizes the desires of individual 
members of society when allocating public resources.    Empirical  con- 

siderations involve (1)  the applicability of a methodology to the 
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problem,  (2)  data requirements and availability, and (3)  the amount 

of information that can be provided for making decisions. 

The valuation methodology must fit the problems being analyzed. 

As discussed earlier, these methods differ by the unit being valued 

and their conceptual basis.    Today, a major concern in recreation 

management is providing quality recreation experiences instead of maxi- 

mizing the number of recreationists.    Therefore, the proper unit to be 

valued is a visitor day of a recreation experience rather than a visi- 

tor day of activity, which is only an input into the production of a 

recreation experience. 

Conceptually,  the methods differ in their applicability to 

problems.    The travel cost method uses a market-like situation which 

is of limited assistance when actual  expenditures,  on-site or travel 

costs,  are insignificant as in the case for a person living near a 

unique area of natural beauty or enjoyment.    To that person the area 

may be far more valuable than any other far away location.    In situa- 

tions where markets are difficult to hypothesize, the direct valua- 

tion method can be designed to allow a recreationist to express his/her 

willingness to pay.    The UDV method is able to deal with situations 

where price proxies are difficult to specify; however, the UDV judg- 

ment criteria should be designed to permit the valuation of the full 

recreation experience rather than only the activity. 

Data requirements and their availability is an important con- 

sideration for field applications of the methodologies.    The travel 

cost and direct valuation methodologies require survey data from which 

to estimate value.    Not only does data collection require time and 

money,  the survey design and analysis of the collected data should 

be done by properly trained professionals familiar with the tech- 

niques of economic analysis and recreation research.    The UDV re- 

quires only participation data by activity and an outdoor recreation 

planner familiar with the recreation use and locational  features of 

the study area.    A serious limitation of the UDV is the quality of 
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the explanation accompanying the WRC guidelines.    The BLM planner 

was confused at times as to what the criteria were depicting.    He 

felt they were biased toward facility development and facility re- 

lated activities (e.g.,  car camping, etc.).    Unless the planner is 

familiar with the method, the criteria evaluation is difficult to un- 

derstand, therefore presenting the potential  for arbitrary point 

assignments and biased value estimates. 

The travel  cost, direct valuation, and unit day value methods 

provide different amounts of information for decision making.    Budget 

constraints facing public agencies stress the need to obtain the most 

information for   a given    cost.    The direct valuation and unit day 

value methods can be used to estimate value, but are of limited use- 

fulness for examining the impact of price changes, site quality, and 

other factors.    The travel  cost method, unlike the other methods, 

offers  further information.    The travel  cost demand function provides 

information in the price elasticity of demand and identification of 

important recreation decision variables which are useful  for evaluat- 

ing the impact of management actions (e.g., fee systems, site im- 

provements).    However, agency needs and financial  constraints will 

dictate the practicality of obtaining this information.    If sufficient 

time and money are available, then the travel  cost method, where ap- 

plicable, offers substantially more information and flexibility for 

decision making. 

Limitations and Future Research 

Recreation economics is a constantly evolving field of study at- 

tempting to develop and improve the application of economic theory 

to the planning and management of recreation resources.    This study 

is presented as a valid comparison of recreation valuation methodol- 

ogies designed to assist planners and managers.    However, the re- 

sults  are not without limitations.    Limitations serve two purposes: 
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(1)  to identify possible weaknesses in the results, and (2)  to suggest 

future research which may contribute to the field of recreation 

economics. 

Data deficiencies  limited the results of this study.    The defi- 

ciencies are attributed to questionnaire design and survey procedure. 

The questionnaire was designed in cooperation with social  psychology 

researchers from the Department of Resource Recreation Management, 

Oregon State University.    While collaboration with other disciplines 

is important,  a questionnaire designed to fulfill  one set of objectives 

would have been more useful.    Multiple objectives can cause the ques- 

tionnaire to be too large and confusing to the respondent; therefore 

increasing the probability of bias and non-response. 

If the questionnaire were to be redesigned, the following infor- 

mation would be collected.    Further information on the recreationist's 

trip itinerary such as additional  stops, trip length, whether the trip 

was day use or an extended visit, activity participation by time, the 

frequency and time spent at different ROS zones during this visit, 

and the annual  number of trips.    This information would allow the 

consideration of multiple destination trips, day use and overnight 

use, and the influence of distance on the estimation of recreation de- 

mand functions and value.    Examining different subsets of the data 

will  provide more accurate value estimates and more informed decisions. 

The direct valuation procedure would have been restructured as an 

iterative procedure to obtain an unbiased expression of a recreation- 

ist's willingness to pay. 

The survey procedure, also, could have contributed to biased re- 

sults.    Two questionnaires were used to obtain the necessary data. 

The exit interview was designed to primarily obtain names and 

addresses to serve as the sample for the mail questionnaire.    A prob- 

lem with this approach is the reliance on a recreationist being able 

to remember detailed information concerning the Steens visit.    The 

duration of time between the actual  visit and receiving the mail 
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questionnaire ranged from five to ten months. Ideally, the data 

should have been collected at the Steens during the visit rather than 

relying on the recreationist's memory. 

The unit day value (UDV) method was limited by two factors: (1) 

the lack of Steens Mountain recreation participation data, and (2) 

the applicability of the standardized Water Resources Council's guide- 

lines. No reliable participation studies exist for the Steens; conse- 

quently, the use estimate of Lee (1981) was the best at this time. 

Participation data giving detailed information on the types of acti- 

vities, time spent per activity, the number of visitor days per acti- 

vity and the composition of activities per trip would have simplified 

the application of the UDV method and avoided the transformation of 

recreation days into visitor days. 

The applicability of a standardized procedure like the UDV to 

Steens Mountain or other recreation areas is suspect as to whether it 

can adequately consider the complexities of the area and the recre- 

ationists. Therefore, the benefits from providing a standardized pro- 

cedure are possibly lost due to problems in their application. 

Further research is necessary in each of these methodologies, 

because they offer alternative ways to provide values of recreation 

resources. This future research should address both conceptual and 

operational issues to identify the role of different variables in 

the recreation decision process and to improve the field application 

of these methods. 

The direct valuation methods need to be further operationalized 

so that non-academics can use it in the field. Special consideration 

should be given to the development of questions designed to elicit 

willingness to pay, interviewing procedures, and the relationship 

between intended and actual behavior to the elicited WTP. The direct 

methods are a helpful tool for measuring the economic value of non- 

market commodities for which price proxies cannot be hypothesized. 

Further research in the travel cost method is necessary to 
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separate the variety of recreation opportunities an area may provide. 

In this study, ROS zones were used to segment the type of recreation 

opportunities; however, additional segments could be identified. A 

recreation area, such as the Steens, serves several types of recre- 

ation!' sts. Informative ways to examine the data would have been to 

subset the data according to local use and regional use or day use 

and overnight. 

The role of travel and intervening opportunities should also be 

examined in future travel cost studies. Distance and intervening 

opportunities are generally thought to be inversely related to the 

demand of recreation. However, distance and intervening opportuni- 

ties may attract recreationists along a route. After a certain point, 

the additional cost of visiting the next site may be less than post- 

poning the visit until a future trip. Such research would improve 

the specification of the recreation demand model and its applications. 

Research concerning the unit day value method (UDV) should care- 

fully scrutinize the judgment criteria and the transformation of 

points into dollar values. The UDV method can serve as a valuable 

tool for the agencies providing an expedient way to estimate recrea- 

tion values. However, the UDV guidelines need to be flexible enough 

to deal with all types of recreation experiences rather than only 

activities. 

In general, recreation economics should adopt a greater inter- 

disciplinary approach, interfacing with other social scientists. To- 

gether they can better analyze the complexities of recreation experi- 

ences and the recreation decision model. 
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APPENDIX I 

Unit Day Value Rating Scales 



POINT SYSTEMS FOR CHOOSING A UNIT DAY VALUE 

Criteria and Their Weighting 

in f— 

Agency Using the System 

Recreation 
Activities 

<U -r- 

£ •= 
3 3 

<u 
■C 
■«-> 

<u 

r— -MO. 
ITJ «0   CX 
3 CO 
O       t 

01      • 
> -MO 

:<s 

(A 

o 
U ■•-> 
Hi n) 
•^ t- 
O   Oi 
«- o. 

Q- O Other 
Bureau of Outdoor Recrea- 
tion Hidcontlnent Region 
Northwest Region 

U.S. Forest Service 
(Dyrland) 

Corps of Engineers 

Calif. Dept. of Fish and 
Water Resources 

Water Resources Council 

Pacific Southwest Inter- 
Agency Committee 

Bureau of Outdoor Recrea- 
tion Washington Office 

Bureau of Outdoor Recrea- 
tion Southeast Region 

Corps of Engineers 

Soil Conservation Service 

25  25 

15 

5 

25 

15 

25 

30 

15 

5 

30  20 

25 

16  14 16 18 20 16 

20b 10 

100* 

25 

50 

15 

18  14 30 20 18 

18  14 •30 20 18 

25   25 Fish & Wildlife (25) 

30 

Specialized Values Guide 
also included 

50 *This category depends 
also on the quality of 
access and facilities 

General  and Specialized 

fThis system rated the 
project in one of 3 dol- 
lar ranges (low, median 
or high)  rather than 
assigning points 

Level of Significance (15) 15 

Site Modification (20) 

days, 
b 

These systems, with the exception of the second one, refer exclusively to general recreation 

Numbers between two criteria indicate that the two were evaluated together. 
ro 
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APPENDIX  II 

Number of Activittes per Region 

and 

Postal Zip Code Key for Recreationist's Origin 



NUMBER OF ALTERNATIVE  RECREATION AREAS  BY  REGION ENGAGED IN BY  RECREATIONISTS 
GROUPED BY ZIP CODES 

Regions 

Origin- 
(lit   3 nuifcers 

A, A, Ai A. A* «. A. A. A. Ai« A,, 
-Soulheastern . Central .  Northeastern .  Wlllawtte Northern Ore- .  Middle Oi-e- Southern Ore- Oregon South Oregon North Olyn^lc Peninsula 

ol lip code) Desert Oregon 
—.. j 

Oregon 
...        j    .   - 

Valley 

6 
gon Case 

"0"* 

ades gon Ca 

"O" 

cade gon Case 

0 

ade Slsh l,ou Coa _. _ t Coast 

0 
_ifi» el Sound 

5 ~~S -_ 
505-5(13 0 1 0 0 0 0 0 0 0 0 0 

/-It)- 783.1103.AM. I 0 0 0 0 1 0 0 0 0 0 
(WO 

590-599 0 0 0 0 0 0 0 1 0 0 
0 
0 
0 
3 
2 
2 
2 
0 
0 
0 
2 
0 
0 

0 
0 

830-839 0 0 0 0 0 0 0 0 

890-899 1 0 0 0 0 0 0 0 0 
0 
0 
0 
0 

910-969 1 0 0 0 0 0 0 

930 
931 

! 
2 

0 
0 

1 
1 

0 
0 

1 
1 

0 
0 

0 
0 

972 4 1 0 3 0 1 1 

973 6 0 1 3 0 0 0 1 

974 2 0 0 4 2 2 3 0 

975 3 0 1 2 0 0 0 0 

976 
977 

2 
9 

0 
0 

0 
0 

0 
1 

0 
0 

1 
2 

0 
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0 
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978 
979 
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0 
0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0 
0 
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1 
0 

980-987 2 0 0 1 1 0 
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1 
0 

98(3-999 0 2 0 n 0 0 0 0 

A,* A, , A,. A,. Ai 
Washington taste „ 

Cascades Washln gton Idaho California Oth 
5 (T - 

0 

0 0 0 0 0 

0 0 0 0 2 

0 0 •     0 0 0 
0 0 2 0 0 
0 0 0 0 0 
0 0 1 2 
1 0 0 0 
0 
1 

0 
1 

0 
1 

0 
0 

0 0 1 0 
0 0 0 1 
0 0 0 2 0 

See frey on  lollowtng page. 
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POSTAL ZIP CODE KEY FOR RECREATIONIST'S ORIGIN 

1. 0 

2. 057-503 

3. 740-783, 803, 
874, 880 

4. 590-599 

5. 830-839 

6. 890-899 

7. 910-969 

8. 970 

9. 971 

10. 972 

11. 973 

12. 974 

13. 975 

14. 976 

15. 977 

16. 978 

17. 979 

18. 980-987 

19. 988-999 

no postal zip code recorded 

all other possible zip code origin except for the 
following: 

Oklahoma, Texas, Colorado 

Montana 

Idaho 

Nevada 

California 

Canby area 

Astoria area 

Portland area 

Corvallis area 

Eugene area 

Medford area 

Klamath Falls area 

Bend and Burns area 

Pendleton area 

Adrian area 

Western Washington 

Eastern Washington 
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APPENDIX III 

Exit Interview Questionnaire 

and 

Exit Interview Sampling Schedule 



STCENS MOUNTAIN 
USE QUESTIONNAIRE 
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1.    Interviewer: 

2. Station  (circle) 

3. Time of week (circle) 

4. Date (,Mo/0ay):      

North Loop 
South Loop 
Alvord 

Weekday 

(01) 
(02) 
(03) 

Holiday Weekends 

5.    Total   number of hours  spent  in area: (06-08) 

6.    Other areas visited on present trip  (check)   Round Barn 
 Malheur Wildlife Refuge 
  Diamond Craters 
 Alvord Desert 

7.    What was  the primary destination point of this trip? 

1. Steens 
2. Malheur 
3. Other  (Fill   in)   

8.    What activities were participated  in and where did they occur? 

ACTIVITY ZONES       ACTTVm ZONES 

1. CAMPING NEAR AUTO 

2. CAMPING AWAY  FROM 
AUTO 

3. FISHING   (LAKE) 

4. PICNICKING 

5. AUTO DRIVING 

6. "l-WHEEL DRIVING 

7. MOTORCYCLING 

8. FISHING (STREAM) 

9. HIKING/WALKING 

          10.     TECHNICAL MT. 
rrer (m TTCT TTTT        CLIMBING 

      11.     HORSEBACK 
IW TTTT (731 T2TT           RIDING 

TIZT HTT TC*T TTTT 12.   BIG GAME 
          HUNTING 
TJ5T TOT TOT TOT 
          13.     SMALL  GAME 
TOT TOT TOT TOT           HUNTING 

TOT TOT TOT TOT u.   NATURE STUDY 

TOT TOT TOT TOT is.   PHOTOGRAPHY 

TOT TOT TOT TOT 16.   VISITING HISTOR- 
          ICAL STRUCTURES 
TOT TOT TOT TOT 

(04) 

(09) 
(10) 
(11) 
(12) 

TOT TOT TOT TOT 

TOT TOT TOT TOT 

TOT TOT TOT TOT 

TOT TOT TOT TOT 

TOT TOT TOT TOT 

TOT TOT TOT TOT 

TOT TOT TOT TOT    78-30 ID* 

5. Specific historical structures visited (fill in) 

10. Which of the above activities was the most important in coming to this area? 
(1-2)C2 

11. Previous visits   in the past year?    (1979 ONLY) 
*  (3-4) 

12. If zero,  have you ever been here before?        (1)    Yes (2)    No (OS) 

13. 4 of  people  in group:        *  (6-7) 

14. 4 of people  in vehicle:        »  (8-9) 

15. Grouo Type:        (1)  Family        (2)  Friends        (3)  Family 1 Friends        (4)  Alone (10) 

Address of Permanent Residence: 

Name  . .  

Address  

City,  State      11 o  (11-15) 
78-80  ID* 
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Steens Mountain Interview Schedule 

Date Stations Covered Notes  

July 4 
5 NL, A Observations at" Alvord Desert 
6 NL 
7 NL, SL 
8 NL 
9 NL, SL 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 NL, A Observations at Alvord Desert 
30 
31 NL, LR Observations along loop 

August 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 NL, SL 
14 NL, SL 
15 NL,  LR Observations along loop 
16 NL, A Observations at Alvord Desert 
17 NL.SL 
18 NL, SL 
19 NL, SL 
20 NL, SL 
21 NL, SL 
22 NL, SL 
23 NL, SL 

SL 
NL 
NL 
NL 
NL 
SL 
NL 
NL 
NL, SL 
NL 
NL, SL 
NL 
NL, A 
NL, SL 
NL, LR 
NL 
NL, SL 
NL, SL 
NL, SL 
SL 
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Date Stations Covered Notes 

August 24 
25 
26 
27 
28 
29 
30 
31 

September 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 A Observations at Alvord Desert 
13 
14 
15 

October 11 NL, SL Opening Hunting Season 
12 NL, SL Opening Hunting Season 

NL, SL 
NL 
NL 
NL 
NL 
NL, SL 
NL 
NL 
NL, SL 
NL 
NL 
NL 
NL 
NL 
NL 

NL 
NL 
NL 
A 
NL 

NL, SL 
NL, SL 
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Mail Questionnaire 
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Department of Resource 
Recreation Management University Corvallis, Oregon 97331      (SOTI ru-iaa 

Dear Steens Mountain User: 

We appreciate the help you gave us last summer with our recreation use survey 
of the Steens Mountain Recreation Lands.    To learn more about recreational 
use of the Steens, we need your help again. 

Would you please complete the enclosed questionnaire?    It was designed to 
learn more about preferences of the users of the Steens.    The  information  is 
being collected to help guide future management decisions. 

A relatively small   group of people has been selected for this  questionnaire, 
so your response is quite important to us.    Please complete the questionnaire 
as soon as convenient,   fold  it,  and mail   it back in  the postage-paid envelope 
provided.    Your answers will  be kept confidential.    Thank you  in advance for 
your help. 

Sincerely, 

PJB:ar 
Ends. 

Perry <lj. Brown 
Professor and Head 
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PART  I 

This set of questions a sits about the details of your trip to Steens Mountain during which we interviewed 
you.    You  indicated that the activity most  important to you  In coming to Steens was , 
You also  indicated that you participated In  that activity  in zone{s)   shown on  the 
attached Steens tountain map.    We would  Mite to  learn more about your recreation experience  in  that area. 

Think about one specific area where you engaged  in  .    Indicate the  location of this 
area on  the attached map.    Place an  X on the map at the area you are  thinking about. 

In Part  I of the questionnaire we are  interested  in learning about the experiences you had at the area 
you are thinking about.    3e sure when answering  the  following questions  that you keep that area and 
activity  in mind. 

In  this question we are  interested  in  the environment where you recreated.    We have listed below a 
number of features of the environment and ask you  to  indicate what effect each did or would have had 
on your experience.    Please write a  response  for each  Item listed. 

What Effect Did/Would This Have 
ted on Your Experience? 

ADDED DETRACTED 

>• 01 >» >i 41 >> > 
-^ o w a « •a a» *- 0 
wi e c u s i. c w>   C 

ai 
o <u at "Si o 3 0 

Features of the Environment L. 

JL 
~ 3 "^ •a V £ '- 

i-n W1 iSt * _«?   L   S vt 

Mule deer ♦4 ♦3 +2 +\ 0 .1 .3 .4 
Steep,  rugged hillsides +4 ♦3 +2 ♦ I 0 .1 -4 
Rugged canyonland areas +4 +3 ♦2 + 1 0 -1 .3 -4 
Good stream fishing +4 +3 +2 + 1 0 _[ .3 -4 
High mountain lakes +4 ♦ 3 +2 ♦i 0 -1 -2 -3 -4 

Wide panoramas +4 +3 +2 + 1 0 .I .2 ,3 -4 
Sparse vegetation ♦4 +3 +2 ♦I 0 .1 _2 ,3 -4 
Scenic vistas ♦4 +3 +2 + 1 0 ,[ -2 .3 -4 
Wild horses *4 +3 +2 + 1 0 _1 .2 _3 -4 
Coyotes  In  the distance +4 +3 +2 +1 0 -1 -2 -3 -4 

Only l-J other recreation groups  encountered on a given day ♦4 +3 +2 + 1 0 „ ^ .2 -3 -4 
3-6 other recreation groups encountered on a given day *4 +3 +2 + 1 0 _1 -2 -3 -4 
S-15 other recreation groups encountered on a given day .4 +3 +2 + 1 0 -1 -2 -3 -4 
More than  IS other recreation groups encountered per day ♦4 +3 +2 + 1 0 . 1 _2 .3 -4 
Other recreatlonists  in four wheel  drive vehicles ♦4 +3 ♦2 + 1 0 -I -2 -3 • 4 

Cave loped campgrounds «4 ♦3 +2 +1 0 .J .2 .3 .4 
Outhouse-type toilets +4 ♦•3 *2 + 1 0 ,1 .3 -4 
Picnic tables +4 +3 +2 ♦ I 0 _1 .3 -4 
Oesignated  fire pits +4 +3 +2 + 1 0 -1 -2 -3 -4 
No evidence of recreation management  in  the area *4 +3 +2 + 1 0 -i •2 -3 -4 

Jell maintained hiking trails ♦4 +3 +2 + 1 0 .1 .2 .3 -4 
Haps of the area +4 +3 ♦2 *[ 0 „ I .2 _3 -4 
Sough roads on which only  four wheel  drive vehicles can  travel +4 +3 +2 ♦ 1 0 ■ 1 -2 .3 -4 
Infrequently used dirt roads ♦4 +3 +2 + 1 0 -1 -2 

1 -4 
Oirt roads on wnich traffic  Is  frequent ■>4 +3 +2 + 1 0 -1 -2 ■3 ± 
totorlzed  traffic nearby +4 +3 +2 + 1 0 .1 .2 .3 -4 
Motorized  traffic  in distance «4 +3 *2 + 1 0 -l -2 -3 -4 
No motorized traffic apparent ♦4 +3 +2 + 1 0 ,1 _2 -4 
Cattle grazing M +3 +2 + 1 0 -I -2 -3 -4 
Evidence that cattle had been  in the area +4 ♦3 ♦2 + 1 0 "^ -2 -3 -4 

Small man-built reservoirs  in  the area ♦4 +3 ♦2 + 1 0 -1   '-2 .3 -4 
Power lines  in the area +4 +3 +2 + 1 0 -3 -4 
Fences +4 +3 +2 + 1 0 -I    -2 .3 -4 

.'lo evidence of man +& +3 +2 + 1 0 -I    -2 
. 

-4 
Abandoned mines +4 *3 >2 ♦ t 0 -I    -2 -3 -4 

Abandoned ou11 dings >4 +3 ♦2 ♦i i o -L    -2 -3 :i 

FOCUS  CM VOUR CHCSEH ACTmTV  AW)  LUCATIlW 



123 

* STEENS MOUNTAINS" 
-^UlB^rf^-^-^ L'. S. DEPARTMENT OF THE INTERIOR     ■ V 

BLREAL OF LAND MANAGEMENT ^ 



124 

-4- 

[n this question we are interested In the factors which add to or detract from your recreation experience. 
3elow we have listed a number of these factors and ask you to indicate what effect each did or would have 
had on your experience. Please circle a response for each 
item listed. 

What Effect Old/Would This Have 
Had On Your Experience? 

AOOED                         DETRACTED 

Factors 

*d "at 
e 
o w 

as 

o 

1/1 

>< 

c o 
4-  a 

Gd-lnlng a sense of self-confidence 
Experiencing excitement 
Learning more about things  there 
Seing away from the family  for awhile 
Teaching your outdoor skills  to others 

♦4 
+4 
♦4 
♦4 
«4 

+3 
♦3 
+3 
+3 
*3 

*2 
♦2 
+2 
+2 
♦2 

+1 

+1 

+1 

0 
0 
0 
0 
0 

-I 

-1 

-2 

-3 

-4 
-4 
-4 
.4 
.4 

Having others  thinj highly of you. for doing  it 
Being on your own 
Taking risks 
3e1ng with  friends 
3eing away  from crowds of people 

M 
<4 
♦4 
♦4 
+4 

+3 
+3 

♦3 
+3 

f2 
+2 
»2 
»2 
♦2 

♦ 1 
+1 
+1 

+ 1 

0 
0 
0 
0 
0 * 

-2 -3 
.4 
.4 
-4 
-4 
-4 

Experiencing new and different things 
Enjoying the sounds and smells of nature 
Getting exercise 
Doing something with your family 
3e1ng near considerate people 

+4 
♦4 
«4 
+4 
*4 

+3 
♦3 
+3 
♦3 

*2 
♦2 
♦2 
♦2 
*2 

+1 
♦ 1 
♦ I 
+1 
+1 

0 
0 
0 
0 
0 

-1 

-2 -3 

-4 
.4 
-4 
.4 
-4 

Developing your skills and abilities 
Being near others who could help you if you need then 
3e1ng with and observing other people using the area 
Feeling  isolated 
Thinking about your personal  values 

+4 
*4 
«4 
«4 
«4 

♦3 
♦3 
+3 
♦3 
+3 

♦2 
*2 
'2 
♦2 
♦2 

■*■{ 

+1 

0 
0 
0 
0 
0 

-I 
-2 

-3 

.4 

.4 

.4 

.4 
-4 

Learning about the topography of the land 
Doing something creative,  such as sketching, painting, 

photography, etc. 
Learning what you are capable of 
3eing  free to make your own choices 
Helping direct the activities of others 

+4 
♦4 
•4 
♦4 

+3 

+3 
+3 
+3 
+3 

♦2 

♦2 
'2 

+1 

♦1 

+ 1 
+1 

0 

0 
0 
0 
0 

-I 
.2 -J 

.4 

.4 
-4 
■ 4 
.4 

Experiencing sol Itude 
Relaxing physically 
Developing personal  spiritual  values 
Setting away  from the usual  demands of life 
Meeting other people In the area 

♦4 
♦4 
♦4 
♦4. 
*4 

+3 
+3 
+3 
+3 
♦3 

*z 

+2 

+1 

♦ 1 
+1 

0 
0 
0 
0 
0 

.J 

-2 
~'i 

.4 
-4 
-4 

-4 

Seing 1n control  of things  that happen 
Avoiding the unexpected 
Using your equipment 
3e1ng with others who enjoy the same things you do 
Studying nature 

«4 
•4 
*4 
*4 
*4 

+3 
+3 
♦3 
+3 
+3 

♦2 
♦2 
+2 
♦2 
*2 

+1 

+1 
♦I 

0 
0. 
0 
0 
0 

-1 

-2 

-3 
-4 
.4 
-4 
-4 
■ 4 

Viewing  the scenery 
Bringing back pleasant memories 
Having a change from your dally routine 
Releasing clutched-up feelings 
Seing away from noise back home 

•4 
t4 
♦4 
♦4- 
«4 

♦3 
+3 
♦3 
+3 
+3 

+2 
+2 
*2 
+2 
♦2 

+1 
♦I 
♦ I 
♦I 

0 
0 
0 
0 
0 

-I 
-2 

"3 

-4 
-4 
-4 
-4 
.4 

Foais an /OUR CHOSEN icnvxrv vtv LOCATION 



3. A wide variety of recreation settings can be provided by resource aanagers. Below, In the columns, are four different settings which are 
described by seven different characteristics. For each characteristic (e.g. remoteness) select a setting which Is most descriptive of 
where you recreated and a setting which Is most descriptive of conditions you would prefer for your oost loportant activity at the Steens. 
In the two right columns circle the numbers which represent this actual and this preferred setting, tour actual and preferred settings 
can be the same or they can be dlfferent. 

IN WHICH TVPE WHICH ItPE 
SETTING DID  SETTING 00 

CHARACTER- VOU RECREATE? «0U PREFER! 
JlUfS SETTIHfi I SUimi StTTIEQ 3 SETTW q (circle) (Circle) 
Remoteness Most man-made develop- 

nents. Including motor- 
ized vehicles, cannot 
be seen or heard. 

Host man-made dewelop- 
oents, Including motor- 
ized vehicles, can 
seldom be seen or heard. 

Few, but some man-made 
developments, including 
motorized vehicles, can 
be seen and heard. 

Man-made developments, 
including motorized 
vehicles, are connon. 

1 3 4 12 3 4 

Unmodified natural 
environment. 

Predominately unmodified 
natural environment, 
except for minima) 
facilities like trails. 

Predominately unmodified 
natural environment, 
except for minimal facil- 
ities like trails and 
rough roads. 

Generally natural 
appearing environment, 
with developed (e.g. 
camping) recreation 
facilities. 

1 2    3 4 12 3 4 

Other Users Very few other users or 
their evidence; very low 
concentration of use. 

Some, but only a few, 
other users or their 
evidence; low concen- 
tration of use. 

Same as Setting 2. Other users or their 
evidence are quite 
noticeable; moderate 
concentration of use. 

12-3 4 12-34 

Regu-     No apparent on-slte 
TatTons   regulation of users. 

few, but some, on-slte 
regulation of users by 
rules and managers. 

Same as Setting 2. Obvious on-slte regu- 
lation of users by 
rules and managers. 

12-3 4  . 

Facilities No recreation facilities 
are provided. 

A few minimal facilities 
like trails are provided. 

Same as Setting 2. Recreation facilities 
like trails, camp- 
grounds, etc., are 
provided. 

12-3 4 1 2-3 4 

Non-recreational 
resource uses which 
alter the natural 
environment do not 
occur. 

Some non-recreational 
resources uses which 
alter the natural 
environment occur 
(e.g. grazing). 

Same as Setting 2. Non-recreational 
resource uses which 
alter the natural 
environment (e.g. 
water developments, 
grazing, etc.) are 
quite evident. 

12-3 4 1 2-3 4 

No motorized access. Same as Setting 1. Four-wheel drive, off 
road motorcycle, and 
possible truck access. 

Automobile access. 1-234 

FOCUS Ok VOW. CHQSkH ACTIVITV MO LOCATION 

en 
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As a Mnal question In PART t we would like you to Indicate which of the following descriptions best 
Indicates the type of experience you had at the area of the Steens you are thinking about (check 
only one). 

  An experience characterized by a high degree of solitude and Isolation from the sights 
and sounds of human activity. 

  An experience characterized by a moderate degree of solitude and Isolation from the sights 
and sounds of human activity. 

 An experience In which there was some opportunity for solitude but affiliation with other 
user groups occurred a good part of the time. 

  An experience In which affiliation with other user groups was quite common and the 
opportunity for solitude was low. 

PART 2 

Listed below are a few management actions which could be taken In the Steens Mountain Recreation 
Lands but are not actually planned. We are interested In the effect these actions would have on 
a recreation experience similar to the one you had wnen we Interviewed you. Please circle the 
response which best describes the effect you think the action would have. 

EFFECT ON EXPERIENCE 

ADDED                         DETRACTED 1 

Action 

U   W 

11 
II 

si 
u   t_ 

£5 

£3 

41 

=1 II 51 
3 

Make available pamphlets describing the natural  and geologic  features 
of the area 

Make more pull-off areas along the Loop Road with picnic tables and 
fire grills 

Construct more short day use hiking tra.11s 
Pave Loop Road 
Develop more trails  for horse riding 

+3 

+3 
+3 
+3 
+3 

♦2 

♦2 

+1 

+1 

+1 
♦1 

0 

D 
D 
0 

-1 -2 

-2 
-2 
-2 
-2 

-3 

Construct more campgrounds along Loop Road (the road which leads  to 
the Rim area) 

Provide more directional  signs on Loop Road 
Place more mileage signs on Loop Road 
Limit vehicles  to certain areas only 
Place more trash cans along Looo Road 

+3 
+3 
+3 
♦3 
+3 

+2 

+2 
♦2 
+2 

♦1 
+1 
+1 
+ 1 

0 
0 
0 
0 
0 

-1 -2 
-2 
-2 
-2 
-? 

*^ 

Require pets be kept on a  leash  in campgrounds 
Limit length of stay at campgrounds  to  five days 
Require a  fee at all  campgrounds 
Improve campgrounds  to have more facilities  (such as running water, 

flush  toilets, etc.) 
Keep campgrounds as  rustic as  possible with few facilities 

+3 

+3 
+3 

+3 
+3 

+2 
+2 
+2 

♦2 
+2 

+ 1 
+1 
+1 

+1 

a 
D 
D 

0 
D 

-I 
-2 
-2 
-2 

-2 

-3 

Keep Loop Road open through the winter 
Make  Information available on where camping and picnic  facilities are 

located  in the Steens 
Olstribute Information packets describing locations of good  fishing 
Distribute detailed Steens maps 
Distribute maps showing campsites  In  the area according to how heavily 

they are used 

+■3 

+3 
+3 
+3 

+3 

+2 

+2 
+2 
♦2 

+2 

+1 

+1 

+1 

+1 

0 

0 
0 
D 

0 

-1 

-2 

-2 
-2 
-2 

-? 

.3 

Provide a pamphlet describing the natural  history,  flora, and geology 
of the area 

Provide a pamphlet of locations of historic sites  in the area 
Develop rustic shelters  for winter recreation 
Develop a visitor center near Frenchglen 
Construct nore viewing areas along Looo Road 

♦3 
*3 
♦3 
+3 

♦2 
+2 
+2 
♦2 
+2 

♦I 
+1 

+1 
♦I 

2 
0 
0 
0 

-'! 
-2 
-2 
-2 
-2 
-2 

2   i 

Keep Loop Road open to Fish Lake  in the winter 
Permanently close Looo Road from Jackman Park to near 311tzen Crossing 
Provide a pamphlet which describes  the pioneer history of the area 
Make available a short pamphlet describing the history of Indian 

occupation  in  the Steens 
Adopt regulations which restrict some lakes and streams  to  fly fishing 

only 

+3 
♦3 
+3 

+3 

*3 

*2 
+2 
+2 

♦2 

+2 

+1 

♦1 

+1 

a  -i 

0   i-l 

-2 
-2 

-2 

-2 i 
-i ! 

Place special  creel   limits which reduce  the number of flsn  to be taken 
in the Steens 

Place signs along Loop Road which point out locations of Historic 
interest 

Develop long distance backpacking trails 
Have more rangers  for law enforcement                                                                   > 

+3 

+3 
+3 
-f3 

+2 

+1 

+L 
+1 
♦^  

0    -!    -2   j-l 
0   |-1   ;-2    !-3 
o I-;  1-2  '-3 
fl •-> '-? '-1 
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Thinking back  to your visit  to Steens tountain on which you were  first contacted by us,  pleasa answer 
the  following questions about that trip. 

1. What type of vehlcle(s) did you drive to Steens Mountain? 

  car,  full size 

__ car,  compact, suncwipact, or small   truck 

  standard-sized pickup truck (without camper) 

___ motor home, car with camper, or pickup with camper 

 other;  specify: __^_^_______^______^____^________ 

2. How many miles did you  travel, one-way to Steens Mountain? miles. 

3. During your stay at Steens Mountain (see previous map) how many miles.  If any, did you or your party 
drive after you arrived?  miles. 

4. 'Jhile at Steens Mountain, what vehlcle(s),  if any, other  than  chose mentioned  in Question  *  1 did 
you or your party drive? 

  4-wheel drive vehicle 

  motorcycle 

  drove  the same vehicle as mentioned  in Question # I 

 other;  please specify: ^__^^_____^___^__ 

5. For each of the  following categories,  please  indicate your party's approximate expenditures on 
items used while traveling to Steens Mountain and then back home again.    (Expenditures en  items 
used at Steens Mountain should be reported in Question 8.) 

a. food and refreshments ^______ 

b. Motel,  lodging, campground and trailer fees     ____^_ 

c. Other expenses Incurred while traveling 
(not counting vehicle expenses)   

How much did  it cost you and your party for vehicle expenses (gasoline,  etc.)  to travel  to 
and from Steens Mountain? 

/.      For each of the  following categories, please Indicate your approximate expenditures on  items 
used while at Steens Mountain. 

a. Food and refreshments _^____ 

b. Hotels, camping,  and/or trailer fees   

c. Other expenses incurred at Steens Mountain, 
such as purchases at Frenchglen  for 
fishing tackle or postcards   

3.      Recall   the expenses you  listed above.    In the following questions you are asked whether you believe 
you got your money's worth. .    . 

a. How much did you value this  trip?   Was  it worth more   money than you actually spent? 

 Yes.    If so, go on to b.  No. 

b. If Yes, about how much was  the entire trip worth?    Assume that this  trip had been more 
expensive due perhaps  to  increased travel  costs or lodging,  etc., what is  the maximum 
amount you would have paid  in addition to your current trip costs  to visit Steens 
Mountain? S . 

9.      Suppose you could not visit Steens Mountain.    What would have been your next best alternative 
activity, where would you have gone, and how far would you have traveled? 

(Activity) (Location) (Olstance-MIlesi 

10.      Given your activities on Steens fountain, which of the  following descriptions best Indicates your 
preference for access conditions which might be provided? (check only one) 

 :io motorized access 

  3ough roads accessible by 4-wheelers and off-road motor vehicles 

  Roads accessible by trucks and cars but not trailers 

  Graveled roads passable by most vehicles and trailers 

Hard surfaced roads passaole by any vehicle 
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Given your activities on Steens Mountain, which of the following descriptions best indicates 
your preference for recreation facilities?    (check only one) 

  Primitive with no  facilities 

 A few rustic facilities provided 

 Moderate facility development with some surfaced roads 

  Considerable facility development with surfaced roads and trails 

 Considerable facility development with many conveniences  Including showers and 
electrical  hook' ups 

PART 4 

Please answer these few remaining questions.    Your privacy will  be maintained. 

1. Please enter the 21 p code of your home residence  

2. Your sex? Female         Male 

3. Your age at your last birthday? ^_^ years 

4. Population of coimmntty where you now live? 

  100,000 or more 

    25,000 - 100,000 
      5,000 -    25,000 
  below 5,000 

  farm (no comnunlty) 

5. What  is  the highest year of formal schooling you have completed? (circle the year) 

Elementary School 12      3      4      5      6      7      3 

High School/Vocational  School        9    10    11    12 

College or Technical  School 13    14    IS    IS 

Graduate School 17    IS    19   20   21   22 

6. To the best of your knowledge, what was your household Income last year (before taxes)? 

  Under  53,000 

  53,000 -  54,999 
  55,000 -  57,999 
  53,000 - 511,999 
 512,000 - 514,999 
 515,000 - 517,999. 

518,000 - 520,999   550,000 - 574,999 
521,000 - 524,999   575,000 - 5100,000 
525,000 - 
530,000 - 

529,999 
534,999 

Over 5100,000 (Please specify to nearest 
5100,000) s 

535,000 - 539,999 
540,000 - 549.999 
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APPENDIX V 

Unit Day Value Point Assignments Obtained 

from BLM Outdoor Recreation Planner, Burns 

Di s tri ct 
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The following questions pertain to the Unit Day Method for measur- 

ing the economic value of recreation resources, which is commonly used 

by federal  agencies.    The method relies on your informed opinion and 

judgment to estimate the economic value of Steens Mountain recreation 

benefits.    Three types of recreation opportunities have been identi- 

fied on Steens Mountain:    roaded natural, semi-primitive motorized,  and 

semi-primitive non-motorized.    In questions 1, 2 and 3, you are asked 

to evaluate activities which may be available within a zone.    Each ac- 

tivity does not need to be available.    If an activity is not available 

in a zone, write NA for "not available"  in the appropriate column. 

1.  Calculate the value of roaded natural  recreation opportunities at 

Steens Mountain, such as the loop road.    First, decide if each ac- 

tivity is general  or specified recreation.    Second, use the appro- 

priate guideline, assigning a point value for each criterion's judg- 

ment factor. 

Camping     Sight-    Hiking &   Photography    Stream       Lake 
Criteria       with Auto    seeing   Walking    Nature Study   Fishing    Fishing 

Generalized x X X x 
or 

Specialized 

X X 

25 25 

3 3 

2 1 

7 1 

10 10 

Recreation 
Experience 

Availability 
of 

Opportunity 

Carryi ng 
Capaci ty 

Accessi- 
bility 

Environmen- 
tal Quality 

25 25 25 28 

11 

10 10 10 10 10 10 

(If activity is not available with the zone, write NA) 
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2.   Calculate the value  for the semi-primitive motorized opportunities, 

e.g.. Tombstone Canyon, usi ng the same procedure as above. 

Criteria   \ 
Camping 

•/ith Auto 
Sight- 
seeing 

HikingS 
Walking 

Photography/ 
Nature Study 

Stream 
Fishing 

Lake 
Fishina 

Generalized 
or 

Specialized X 

X 

X 

X 

X 

X 

Recreation 
Experience 20 10 28 10 V 3 

Availability 
of 

Opportunity 
10 10 10 10 10 3 

Carrying 
Capacity 0 Q (1 n 0 6 
Accessi- 
bility 

3 3 3 3 3 11 

Environmen- 
tal Quality 

' 10 10 10 10 10 10 

(If activity is not available within the zone, write NA) 

3.   Calculate the value for the semi-primitive non-motorized opportunity 

e.g., Wlldhorse Canyon and Kiger Gorge, using the same procedure as 

above. 

Criteria   \ 
Camping 
Kith Auto 

Sight- 
seeing 

HikingS 
Walking 

Photography/ 
Nature Study 

Stream 
Fishing 

Lake 
Fishing 

Generalized 
or 

Specialized X X X X X X 

Recreation 
Experience 

20 20 20 20 20 17 

Availability 
of 

Opportunity 
5 5 5 5 5 5 

Carrying 
Capacity 

0 0 0 0 0 0 

Accessi- 
bility 

10 10 10 10 10 10 

Environmen- 
tal 10 10 10 10 10 10 
Oualitv 

(If activity is not available within the zone, write NA) 
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APPENDIX VI 

ROS Zonal Mean Values 
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MEAN VALUES FOR INTEGRATION OF TRAVEL COST DEMAND 

FUNCTION 

ROS Zone 

Variable RN SPM        SPNM 

Visitor days 3.772 5.841 6.694 

On-site cost 20.960 7.097 9.745 

Travel  cost 61.304 18.237 20.228 

Alternative travel  cost 63.901 63.667 50.568 

Income 7.898 7.500 7.649 

No.  of alternatives in 
Central Oregon 4.103 3v7-9-3    — 4.355 

No. of alternatives in 
Northeastern Oregon 

4.082 4.207 4.097 

Dummy Variable One 0 0 1 

Dummy Variable Two 0 1 0 
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DEFINITIONS 

General  recreation:    refers to a recreation day involving primarily 

those activities that are attractive to the majority of outdoor 

users and that require the development and maintenance of convenient 

access and facilities. 

Specialized recreation:    refers to a recreation day involving those 

activities for which opportunities in general are limited, intensity 

of use is low, and a high degree of skill, knowledge,  and appreciation 

of the activity by the user may often be involved. 


