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FINAL REPORT-PROJECT A. 018.DC 

Assessment of the State of the Art and Development of Proposed Improvements in Recreation 

Benefits Valuation for Water Resource Planning. 

1.0 INTRODUCTION 

This research is a continuation of a last years' research (A.12.DC) on the analysis of regional 

water-based recreation models undertaken by the same research team. The previous work concentrated 

on the evaluation of the current body of literature from the viewpoint of its effectiveness in providing 

recreational use and/or benefits estimating models for water resource planning. The criteria used to 

evaluate the literature were based in a recent Water Resources Council memorandum (WRC, 1981) as 

follows: 

1. Major emphasis should be on sites rather than to market areas. 

2. Procedures should be readily applicable to evaluate proposed changes when the availability of specific 

recreation opportunities is affected by a Federal plan.  

3. Consideration should include an analysis of substitutional effects among: 

(a) Recreational and non-recreational activities, (b) alternative recreational activities, and 

(c) Alternative sites for identical activities. 

Findings from this research are included in a report submitted to Water Resources Center of the 

University of the District of Columbia, Van Ness Campus, and may be summarized as follows l: 

1. The present population of studies does not meet the WRC's criteria.  

 2. Several models do consider one or two of the elements included in WRC's guidelines, however, 

no model considers all of them. 

These findings guided the research team to the conclusion that an overview of the water-

based recreation benefits evaluation methods was necessary. 
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2.0 SCOPE OF THE RESEARCH 

The two problem areas were identified, and have been the subject of the current research. 

They are: (1) the gap between theory and practice and (2) the validity of the theory. 

  The first problem, concerns the continuously increasing gap between recreation  

 Practitioners/planners and recreational benefits model builders. There is a tendency on the part of 

the model builders (most of whom are in academia) to devise models of increasing complexity, 

despite the planners' call for simple and easy to use methods. 

The inability of academic economists to provide useful tools for measuring recreational 

benefits has also been pointed out by the Batie and Shabman (1979) who state that "economists 

have not established relative values for the policies and inputs over which agencies have control, 

and instead have focused research efforts on establishing values for recreational services." Model 

builders have for the most part failed to take into account full range of institutional participants 

involved in water-based recreation planning. 

In reality, the process by which Federal agencies supply recreation services is political allocation 

rather than an market allocation system. The agencies, based on public initiative, solicit Congress to 

authorize and appropriate resources to carry out the agency's plans. Included in the planning is a 

benefit/cost analyze which influences the Congressional actions, basically through the Office of 

Management and Budget's control of the Federal budget process. 

Furthermore, most of the recreational benefits estimation studies focus on the value of 

recreation services to the individual or household. The relationship between the value of recreation 

to the individual and justification for a governmental agency to expend public resources to provide 

the recreation is based on the assumption that value or benefit to society of the Federally provided 

recreation is the aggregation of the all consumer's willingness-to-pay for the service. Since the 

recreation opportunity is provided at a zero entrance fee or price, benefits are calculated by 

integrating under an estimated demand function at a zero price, i.e., at maximum potential 

utilization of the resource. The aggregations of estmated benefits are then assumed as the societal 

benefits from provision of the recreation and are used as input to the plan's benefit/cost analysis. 
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The outcome of an "unbiased" (if something like that can exist) decision-making process 

would be optimal resource allocation. The process should be structured in such a way as to lead to 

Pareto optimal situations. These economic-political decisions should not cause any society member to 

become worse off in an economic sense. Therefore, any recreation benefits estimation method should 

ascertain that the above requirements are met, or at least deviance from them is minimal. As has 

been pointed out economists have been mostly concerned with the individual's valuation of 

recreation experience (despite the fact that the latter has not been clearly defined yet). To 

them (economists) social recreational benefits are based on individual evaluations, 

aggregated over all society members. However, this only one aspect of the entire system. 

The point is that recreational planners' interests are micro in nature; they want an effective 

tool to allocate the authorized budget. In that sense an increasing gap between development 

agencies recreation planners and academic recreation models builders seems to exist. The 

latter keep supplying to the former more complex economic models despite their call for 

simpler and usable models.  

Another observation is that water resource recreation is most often provided through 

a multipurpose water resource project-a reservoir is provided when a dam is built. 

Normally, recreation alone would not justify the heavy expenditure for building a dam. The 

recreation costs and benefits may be insignificant when compared to possible energy, 

irrigation, or flood control costs and benefits of the dam. Consequently, the method used to 

compute recreational benefits should not be more sophisticated than the level of 

importance of recreational benefits requires. 

It was the purpose of this paper to propose a method that would be conducive to 

closing gap that exists between academic economists and planner. The main characteristics 

of a successful recreational model (or set of) are as follows: 

1.. Usability- Taking into consideration the user of recreational model and his/her needs. 

Ideally, the user should participate in the model building process 

2. Transferability - The extent that results can be used in different situations. 

3. Social Efficiency - Recreation decisions are resources allocation decisions and in that sense they 

should not lead  to inefficient societal arrangements. 

 Moreover, the model should be such that would provide a formal framework for expose (after 

the fact) analysis of model results 
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 3.0   WILLINGNESS-TO-PAY 

The academic based recreation economists primarily use the economic concept of 

willingness-to-pay as the bases to establish benefits. There are several willingness-to-pay (WTP) 

based methods that can be used to evaluate recreational benefits. These are: 

 1. Travel Cost Method 

2. Contingency Valuation 

3. Willingness to Sell 

4. Option Value 

5. Household Production Function 

 

Willingness-to-pay (WTP) is defined as maximum worth to a consumer (or society) resulting from 

consumption of a certain quantity of output. Following this concept, Net Willingness-to-Pay 

(NWTP) is defined as the difference between WTP and actual to be paid price. That is NWTP is 

identical to consumer's surplus. 

A simple yet workable definition of consumer's surplus proposed by Marshall states that: the 

maximum sum of money a consumer would be willing-to-pay for a given amount of the good, less 

the amount the consumer actually pays. (Mishap, 1976, p. 25). 

3.1 The Travel Cost Method 

The Travel Cost Method (TCM), sometimes referred to as the Clawson method, is used to 

derive a recreation demand curve. TCM may be used along with actual data, or with data collected 

by a survey. TCM is a gravity model and the basic idea is that participation in terms of recreation at 

a site by a population group is inversely related to the distance between the population groups and 

the site itself. In terms of cost, the objective of the TCM is to derive a demand curve for the 

recreation site showing how many visits would be expected at various admission and travel charges. 

For the TCM three assumptions are crucial (Cicchetti, et al., 1975) namely: 

1. Costs are directly related to distance. 

2. Each population center must be located at a different distance from the recreation area, to 

motivate the distance effect on individual recreation decision. 

3. The distribution of tastes, income, information, prices, and availability of substitutes and 

complement any sites in a population center must be similar to that of other centers in the study. 

The above assumptions pose a very restrictive framework in recreation benefits evaluation; 

in fact TCM assumes that the only relevant factor in evaluating recreational benefits is travel cost. 

However, this is probably incomplete since there are probably other factors considered by an 
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individual or household in deciding where to recreate. Some of the factors are: 

- Access and/or conjustion - Cost of travel time 

- Uniqueness of the recreational site 

 

The bias introduced in benefits evaluation as result of omission of the above (and others) factors in TCM 

analysis have been examined in a series of papers by Allen (1981), Anderson (1980), Cesario (1980), McConnel 

(1980, 1981), Smith (1980, 1981), and Willman (1980). The Allen study is an econometric investigation of the bias 

introduced in the TCM by omitting variables such as travel time and congestion at recreational facility. Although 

the statistical results are very weak, the coefficients of determination ranged from .09 to .03. The authors of this 

study show that omission of the above variables would either underestimate recreational benefits.  

In another study, Daubert and Young (1980), asserted that the benefits estimate is dependent upon the 

recreation resource involved. In the example cited, the flow downstream (a site quality factor) is a key determinate 

that, normally, TCM would overlook. Implementation of TCM involves the following steps: 

1. Specification of the market area (i.e., points of origin) with respect to a recreation site. 

2. Estimation of the aggregate demand curve for the specified recreation site. 

Also the identification problem applies to the estimation of the aggregate demand curve. The implications 

of the identification problem as related to recreation benefits evaluation are discussed in a paper by Cicchetti, et al. 

(1977). However, the discussion is kept at a highly theoretical level (i.e., general modeling steps to specify an 

aggregate demand curve), without addressing income differences and resulting bias in estimating the aggregate 

demand curve. An effort to reduce bias in terms of income in the TCM is the Stratified TCM (STCM) which has 

been proposed by Pearce (1968). The area under the aggregate demand curve and above any potential user fee is 

equal to the net willingness-to-pay (NWTP) or consumers' surplus. The benefits are derived using the curve. At 

zero user fee the NWTP is equal to the entire area under the aggregate demand curve. 

Turning to the criteria for evaluating recreation benefits models, the following may be asserted for the TCM: 

1. TCM is not easily usable. The planner must decompose recreation site visitation to the projected points of 

origin, then based on this information derive the site demand curve. This requires sampling of visitors 

which is rather expensive and may be unreliable. With respect to new sites, visitation data are non existent; 

therefore data from other sites must be to be used. This introduces an unmeasured amount of uncertainty in 

the TCM since the sample may not be representative of the specific site and characteristics of the projected 

site. 

      2. Use of the TCM assumes a well defined and identical utility function for all society members. That is, it 

assumes that the value attached, to the last dollar spent on recreation traveling (marginal cost) is the same for all 

society members. 
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It does not provide for differences among users, particularly with regard to income. 

3. The TCM does not provide a formal framework for export analysis of results. 

3.2 Contingency Valuation 

While TCM strives to derive a proxy price (or value) for certain recreation activities, 

then using this proxy price to make inferences about recreational benefits, the 

Contingency Valuation Method (CVM) is based on asking the individual to specify a bid 

price or value for an expected recreation experience. The process of implementing CVM 

may be summarized as follows: 

 

 

1. Specification of a WTP of bid function. The planner specifies a demand a relationship 

which includes all expected relevant variables in the function as well as choosing the 

appropriate functional form. Most often a linear function is used due to the availability of 

linear regression techniques. Again the same criticism applies here as to the TCM, i.e., 

noisy data are imputed to a probably irrelevant model. 

 

 
3. Validation of the bid or WTP equation. At this step the bid model formulated at the 

previous step is validated, which means that its parameters are estimated. Experience 

with the method has shown that most of the coefficients of determination are less than 

.5, which means that more than 50 percent of the variation remains unexplained. 

2. Collection of data to run a regression model. Data are usually collected by means of 

a survey that can be conducted either by mail, by phone, or by direct personal 

interview. Of course the latter approach would be the most accurate because of the 

potential enhanced communication capability (feedback) which will reduce noise and 

increase information between the surveyor and the responder. 

 

 

. 

 

 

 

CVM may be used estimate Willingness-to-Sell (WTS). WTS is a similar 

concept with WTP (this similarity is discussed in Section 3.5). WTS is defined as the 

maximum compensation required to fully compensate present owners for the value of 

resources allocated to the project (Dwyer, et al., 1977) WTS like NWTP may be 

approximated by the consumers' surplus. It should be recalled that beneficiaries do 

not actually pay the stipulated value. It is possible that responders also have strategic 

incentives to bias answers. 
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CVM requires that a survey be conducted and results are analyzed and validated. 

Conducting a survey is an expensive task. The transferability of a contingency valuation 

model would be very limited given the level of specificity underlying the survey questions 

y one would not expect that a bid function specified for a 

reservoir in Connecticut would apply to a reservoir in Arizona. 

on which it is based. Certainl 

3.3 Option Value 

 Option value (OV) may the thought as future NWTP (Net Willingness-to-Pay), and it 

is described by Bishop (1982). As an example, consider the maximum amount a consumer 

in 1982 would be willing to pay for having an option to visit a certain recreation area in 

1983. This amount would be the option price (OP). 

 However, there may be some uncertainty regarding the visitation of the individual to the site, 

therefore an assumed probability of fifty percent is assigned for visiting the site. Moreover, the main  

assumption of the OV model is: if an option is not purchased no future visit is permitted. This is an 

unrealistic assumption since in a democratic society no such action may be implemented without a 

legal basis. With respect to the consumer who paid the OP in 1983 to use the park in 1984 there is a 

probability density function regarding his/her visitation. Further assume that the consumer is 

sophisticated enough to being able to estimate her consumer's surplus in 1983 for the case a visitation is 

realized. Then the present expected value of the 1983 consumer's surplus may be defined as: 

                                             PV [E (CS)] = 1 [(5)(CS)+ (.5)(0)] 
                                                                 1+i 

where CS stands for consumer's surplus and the PV operator for present value, while i denotes the 

consumer's opportunity cost of capital. According to Bishop (1982, p. 3), option value is defined as: 

                                                          OV = OP - E (CS) 

and it is shown in the paper OV is unrestricted in sign. The OV context is too theoretical, and too much 

information demanding which makes it unlikely to get favorable user acceptance. The comments of 

Bishop (1982, pp. 14-15): 

In a broader context, the history of option value will stand as an interesting case study in the evolution 

of economic concepts. At the outset, option value had strong intuitive appeal, but was clearly defined 

than appeared at first glance. The processes of arriving at a firmer definition involved attempts of 

integrate option value into the main body of consumer theory. The process succeeded in producing a 

much clearer concept. One comes away impressed with the usefulness of our basic theoretical structure 

despite all its faults. 
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The real world is complex and dynamic and many things cannot be observed or measured 

directly. The evolution of option value demonstrates that a vigorous, logically, consistent 

theoretical framework is indispensable in defining new concepts and how they relate to 

established theory……. 

Should the amount of money society is willing-to-pay to preserve certain aspects of the 

physical or cultural environment be interpreted as option value? Not according to Bishop's 

view. If the citizens of certain are willing-to-pay a sum of money to preserve a canyon from 

becoming part of a dam project, this means that to them the canyon as is has higher value than 

that of a dam. However, this value is not necessarily linked with future visitation of the 

canyon. Rather the existence of the canyon as such gives to each of the society members 

certain satisfaction for which the same members are willing to pay for preserving it. The level 

of abstractness of Option Value does not make it amenable to readily application. The same 

discussion as for Travel Cost or Willingness-to-Pay methods applies with the addition that 

OV involves one more input requirement, namely a person's future willingness-to-pay value. 

It almost gets to the impossible sphere. 

3.4 The Household Production Function (HPF) 

The Household Production Function (HPF) approach has been used in a series of papers by -

McConnel (1979), 1980), Bocstael (1981), and Bocstael and McConnel (1980a, 1980b). The 

HPF is a WTP based method in the sense that it strives to determine a hypothetical value 

given a set of policy actions with respect to the natural resource from the part of the 

government. To illustrate consider the case of fish catch used as example by McConnel 

(1979). The following steps are pursued:  

q:  Fish catch. 

x1: Cost of fishing equipment (amortized).  

x2: Cost and quantity of bait used. 

x3: Fishing site quality (this term takes into account flow, cleanliness, and congestion). This 

variable is largely government controlled. In this case the HPF may be conceptually 

formulated as: q = f (x1, x2, x3)  

and assuming that it is a continuous function the following would hold: 

∂q/ ∂x, _> 0, ∂q/ ∂x 2 _> 0, ∂ q/ x3 _> 0. 

For a certain range of xl, x2, and x3 

2. First step optimization process: Cost minimizing behavior from the part of the consumer 

over the variables he/she controls subject to minimum attainment recreation constraints in 

terms to both quantity and quality. 
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The output of this step is the individual's cost function. Notice that the whole process resembles the 

theoretical framework of firm production economics. 

            3. In the second step of the optimization process, the individual is assumed to maximize utility 

subject to the constraint that expenditures on recreation and on other goods not exceed income (using 

the cost function derived in the previous step). Participation at recreational activities is one of the 

utility variables over which optimization are performed. 

The HPF approach tries to combine policy actions on the one hand and the individual's 

decision making framework on the other. As Bocstael and McConnel (1981, p. 212) suggest, "it is 

fruitless to pursue the problem of estimating the household production function unless we have 

captured some of the flavors of the interaction between public and private decisions". The HPF 

approach has been used by McConnel (1979) in an actual recreational benefits study related to winter 

flounder fishing in which the representative fisherman's consumer surplus was computed at $515. 

McConnel himself calls the study results as suggestive rather than final recognizing also the serious 

difficulty that could arise because of the omission of the cost of substitutes. He identifies the 

implementation problems to include: 

1. Combination of public policy actions with individual's decision making framework in a quantitative 

context, 

2. Estimation of a sensible HPF, and 

3. Design of an experiment to evaluate the parameters of the HPF that is associated with the HPF 

approach. This requirement severely limits its practical scope. The context of the analysis is very 

micro, and its nature static. However, and assuming that the WTP is accepted as a correct concept, the 

HPF provides a theoretically correct framework for interrelating individual recreational benefits to  

public policy actions. 

 3.5 Critique of WTP 

Considering a non-market good such as recreation we would attempt to probe the relevance of NWTP 

or WTP in deriving recreational benefits. In doing so two assumptions will be required: 

Assumption 1: Recreation is provided by commonly owned resources (equally owned by all society 

members). 

Assumption 2: Society members may be divided in K classes according to their income that is the 

income per capita in the kth class is equal to IK. Based on this stratification, assume that MK society 

members belong to the Kth society class, such that 
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where M is equal to the entire society population. 

To set the scenario for water based recreation considers that a water resource development requires 

investment of social funds, and it should be acceptable from a social perspective, that is to be in 

accordance to acceptable social objectives. Although the issue of acceptable social objectives is highly 

debatable it may be generally argued that, conditions of Pareto optimality should not be violated. 

Consider the following facts: 

1. Investment in recreation facility (RF) is equal to C (i.e., constant with respect to a given year base 

dollars. All monetary amounts are considered the same basis also, so that no further inflation effects 

need to be considered). 

2. Participation in recreation requires a societal cost of b dollars per recreation day per visitor; b does 

not include a site admission fee. 

3. In the base case consider that the price or admission fee, p, to use RF equals to zero dollars. 

Let us examine the social efficiency of the above arrangement. The investment cost of C may be 

decomposed as follows: 

      K 
C = Σ CK, where  
   K=1 
 
CK: Contribution of the Kth income stratum to the cost of RF 

In the context of a classical engineering economy study costs must be weighted against 

societal benefits as result of RF's provision, over a number of years (equal to the economic life of RF). 

Let us now turn to the calculation of RF's social benefits at some year t (for simplicity the 

subscript t is suppressed). WTP presumes that the individual is sophisticated enough to stipulate a 

maximum marginal valuation (Mishan, 1976) for an additional unit of recreation experience. Then the 

actual cost of the recreationist is subtracted from the maximum marginal valuation or WTP and the 

resulted figure is equal to the NWTP which is the measure of social benefits, that is 

                                             NWTP = (WTP) - [Actual Price] 

The “Actual Price” however does not include any entrance of RF use fee (this is one of the baseline 

assumptions). Thus far the discussion ignores income distribution factors. Considering the several 

society groups (IK], the recreation demand function for RF may be written as follows: 

 

 
 



- 11 - 
                     A (I) f (P); when I _> Io 
dRF = 
                    0;               when I < I o 
 

where Io is a threshold income which means if the individual's income is less than Io the individual 

would not consider recreating at all. The term A (I) stands for all factors (income, tastes ...) that 

should be taken into account in deriving a demand curve, and f(p) is a price function. 

Based on Io (the threshold-income) society members may be classified to two groups the R 

("Rich") and the ("Poor"), and further IR, Ip denote the average incomes of persons in the R and P 

groups, respectively. In this simple by class society model, consider that Ip <Io so on a stable basis 

no P subgroup member would participate to recreation activities at RF. 

Assume further for simplicity that XR members of the R subgroup are going to participate at 

recreational activities at RF each at a cost of PR. The net social benefit (NB) then is 

                                  NB = WTPR XR - PXR = (WTPR - P) XR 

Where WTP stands for Willingness-to-pay, 

 

 
 
                           WTPR ; when I   _> I o 
WTP = 
                           0 ; when I < I o 

 

which simply means that for any income level less than Io there is no effective WTP. The latter 

means that considering the needs priority and individual's budget participation to RF recreational 

activities ranks very low for it to be satisfied. This leads to a societal arrangement where a 

society group pays for a service that it does not receive. 

                            
 

What does that mean? It means that there is a consumption subsidy with respect 

to recreation from P group to the R. Without even entering to the quantitative aspects of 

that phenomenon (i.e., how large is the subsidy?) It is an indication of social 

inefficiency. 

Moreover, from a social utility point of view NB (Net Benefits) highly overstates 

social benefit of RF since it does not take into account the inconvenience of not 

allowing P group members to participate in recreational activities. This, in turn, is 

translated to an opportunity cost since the resource commitment for RF provision is 

prohibitive to funding social welfare programs that would aid to improving life 

conditions of P group members. 
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Following this discussion the following thesis statement may be asserted: 

Use of the WTP derived benefits worsens wealth distribution in society, which leads to a 

Pareto nonoptimal situation. 

The opportunity cost is the key to the above thesis, since the irreversible commitment of 

 resources to RF prohibit other uses with higher societal marginal utility. 

A remedy to the above situation would be to compensate nonusers of RF. This would 

require that entrance fees are used in all recreation facilities, which, in turn, are distributed 

(net of operating and other expenses) to resource owners (that is all society members). Such an 

arrangement would be conducive to a Pareto optimal case since no one would be made worse off 

while some members of society would be bettering themselves. 

 

4. 0 THE UNIT-DAY-VALUE SYSTEM  

Unit-day-values (UDV's) Is the most commonly used method by planners in evaluation 

recreational benefits. Under the UDV system recreation benefits are computed by multiplying 

(expected) number of visitors with an administratively determined UDV. In a formal sense the UDV 

model may be written as: 

B= Σ (UDVK) XK 
     [K] 

 

Where 

            UDVK: The Unit-Day-Value associated to the Kth activity in dollar per day 

            XK: Recreationist participation at the Kth activity in visitor days per year 

            B: Recreational gross benefits in dollar per year. 

The definition of a recreation day that may be found in 

Supplement 1 to Senate Document 97 is as follows: 

A standard unit of use consisting of a visit by one individual to a recreation development or 

area for recreation purposes during any reasonable portion or all of a 24-hour period (Dwyer, et al., 

1977, p. 21). Unit-day-values are divided in two categories, the general recreation related and the 

specialized one. The range of UDV's in each of the above categories is (Dwyer, et. al, 1977, p. 22). 

               General $ .75 - 2.25 

                Specialized $ 3.00 - 9.00 
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The UDV system lacks a substantial theoretical foundation. UDV's may be interpreted in a 

number of ways, including, but not limited, to the following: 

1 - Market values 

2 - Compensation to owners  

3 - Willingness to Pay 

4 - Willingness to Sell 

5- Societal value of the resource committed to recreation.  

However, no theoretical framework exists for relating and further deriving UDV's. This issue 

was recognized in the Dwyer, et al., study (1977), and it was suggested that a revised UDV system be 

established based on the average willingness-to-pay. Such an orientation for the derivation of UDV's 

would have to deal with all WTP related problems discussed in Section 3.6 of this report, 

except for the fact of being extremely complicated, and costly to implement. The proposition 

that UDV's be set equal to comparable market values does not solve the problem entirely 

because of (primary) two reasons: 

1. Private market provided recreation is limited in scope or it could be targeted to highly 

specialized recreation activities beyond the scope of publicly provided recreation. Therefore, 

there may be several recreational activities for which there may not be market data. 

2. Market recreation prices are set on the principle of profit maximization, and therefore may 

be biased in a social value sense. 
The UDV considered as an alternative to the WTP based methods is not a panacea. Initially the current UDV 

system needs revision, and a framework is needed that would properly take into account the realities of 

the recreation planning and decision making. The fact is that the whole issue is politics and recreation 

planning is, to a great extent, a part of the political decision making process. It is a political process since 

commitment of social resources to recreation development would inadvertently provide some service to 

a society group at the expense (or non-development) of some other. The WTP based approaches, as 

already discussed, are conducive to providing subsidies in the wrong direction. 

Therefore the key to UDV derivation is politics and a UDV should be viewed as a recreation 

consumption subsidy in nature and embodying the judgmental evaluation of planners, politicians, or 

event of the society as a whole. 
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UDV offers, over WTP, an alternative, which is easier to use and produces results that are more 

transferable. As far as societal efficiency is concerned it may not be argued that results are "best" 

but more satisfactory. The heavy model building requirements (data collection, model 

formulation, solution, and validation) which are present in all WTP based methods are not 

encountered in the UDV. Furthermore, the inherent complexity of the recreation system (resource 

is publicly owned, individual evaluation of the resource is not the same over all society members, 

and changes in resource quality, availability, etc...) seriously limits the capability of any formal 

recreational model. The UDV is a robust approach because its use does not require a high cost or 

a sophisticated planner, and on the other hand it generates results that are at least as efficient as 

and more equitable than the WTP base ones. A shift in economics interest to the UDV may lead 

to improvement of the values used by this method. The point is that the simple (robust) 

framework of the method may be theoretically enriched if the proper attention is given 

to it. Simon's comment that "...The central task of a natural science is to make the 

wonderful common-place: to show that complexity, correctly viewed is only a mask for 

simplicity; to find pattern hidden in apparent chaos..." (1982, p. 3) suggests that UDV 

may, in a simple way, capture the complexity underlying recreation benefits 

estimation. 

5.0 CONCLUSION 

The present study has been concerned with improving the unit-day-values. It 

became apparent to the researchers that providing recreation at a zero price is a 

subsidy. Hence the present system should be recognized for what it is, i.e., a system of 

subsidies to public recreation consumers. If the political interests wish to subsidize 

recreation consumption, the most equitable system is a unit-day-value approach. The 

creation of a politically based mechanism similar to the Federal Valuation Board 

proposed in the Section 80 study would substantially assist the setting of unit-day-

values. However, a more efficient system is user fees, not a willingness-to-pay-but-

not-paying system which the academic economists support. 
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