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I. INTRODUCTION

Before the 1960's, over-hunting of a variety of marine mammals had 
resulted 1n dangerously low populations of animals and, consequently, 
Isolated pieces of protective legislation. National Interest In. species 
preservation sparked passage of the Endangered Species Conservation Act 1n 
196 9, which applied to some endangered or threatened marine mammals. 
However, more sweeping federal legislation was enacted 1n 1972 with the 
passage of the Marine Mammal Protection Act (MMPA). Support for some form 
of marine mammals management/conservation came not only from 
"protectionist" groups, but also from commercial Interests and the 
scientific community. Because of the diverse Interests represented, the 
Act 1s an especially broad piece of legislation which has been 
characterized as "neither purely protectionist nor purely exploitative. 
But...almost always complex."*2  Adding to the complexity are the mandates 
of the~F1shery Conservation and Management Act of 1976 which apply to the 
management of several fisheries that Interact with marine mammal 
populations. Consequently, management agencies are faced with the two­
pronged problem of marine mammal conservation while managing other Inter­
related and sometimes competing marine resources. In order to 
appropriately compare alternative management strategies, more complete 
Information on relevant benefits and costs 1s required.

Fundamental to the Marine Mammal Protection Act 1s a moratorium of 
Indefinite length on the taking of marine mammals. The limited exceptions 
1nclude live capture for public display and a smal1 amount of hunting by 
native Indians. Also, some taking 1s allowed if Incidental to commercial 
fishing, though all taking 1s subject to population stock viability.

^■Although a critical Inspection of the history of wildlife law reveals that 
protective legislation was passed only after a species had been decimated 
to such an extent that the costs of search 1 ng/tak1 ng rendered 1t 
commerldally non-vlable (e.g., the gray whale, northern elephant seal, and 
southern sea otter).

2M1chael J. Bean, The Evolution of National Wildlife Law, (Environmental 
Defense Fund: Praeger) 1983. p.283.
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Lifting of the moratorium can occur 1f continuing reviews conducted 
under the Act Indicate that the goal of "optimum sustainable population” 
(OSP) has been attained for a particular marine mammal population. The 
goal of OSP in the Act 1s unique to wildlife management 1n that 1t 
recognizes that marine mammals have aesthetic and recreational value as 
well as commercial value.3 However, the stated primary concern 1s 
maintenance of a healthy marine habitat, so that conservation/management of 
marine mammals under Section 103(b) requires consideration of all socio­
economic factors. Including Interactive fishery resources.

Marine mammals frequently Interact with both commercial and sport 
fisheries. The animals are sometimes killed, Injured, and harassed (both 
accidentally and deliberately) by fishermen. They Impose costs on fishing 
activities by taking or damaging fish trapped in nets or caught on lines, 
and by damaging gear during accidental entanglements. A few marine mammals 
compete with fishermen for fish and shellfish (for example, pinnipeds have 
detrimentally affected salmon sport fisheries 1n Oregon and Washington).

Thus, under the Marine Mammal Protection Act, management questions and 
conflicts can arise 1n a variety of areas: the possible lifting of the 
moratorium, the potential for transferring management authority from 
federal to state agencies, and the requirement to determine OSP within the 
context of other Interacting marine resources but Including consideration 
of non-market values (aesthetics) and non-consumpt1ve uses. A recent 
workshop sponsored by the Marine Mammals Commission (Contos, 1982) 
Identified areas of research necessary to Implement the Act’s Intent. One 
of the primary focus areas Identified was the need to obtaJn Information 
about the value of aesthetic and non-consumpt1ve uses of marine mammals as 
an Important Input to the design of management/conservation programs. In 
response to this need, the research effort described 1n the following 
chapters 1s an attempt to develop methodologies aimed at quantifying these 
values.

. Though private citizens, commercial Interests, researchers, and 
managers often hold diverse and divergent views about marine mammal 
management, all Interested parties generally recognize that some benefits 
and some costs exist. However, both the extent and means of quantifying 
benefits and costs are frequently unknown, usually based on subjective 
arguments, and almost always hotly debated.

3
Wildlife populations have been managed traditionally according to the 
principle of "maximum sustained yield," which 1s based upon stock size 
relative to commercial take.
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Some value categories are relatively easy to estimate. For example, 
on the cost side, declines 1n commercial fish takes (e.g., abalone and 
clams due to protection of sea otters and walruses, respectively) are 
characterized by observable market prices. In contrast, the valuations for 
environmental amenities, such as aesthetic benefits attributable to marine 
mammals, are not explicitly evident because these resources are not-sold 
and priced 1n markets. A dearth of attempts have been aimed In the past at 
valuing aesthetics associated with animal species 1n general, and virtually 
none aimed specifically at marine mammals. However, a variety of economic 
studies have attempted to value the aesthetic benefits of recreation and 
environmental quality. In the following section, the theoretical basis 1s 
outlined for utilizing one technique known as the contingent valuation 
method. In order to Investigate the potential for bias when this technique 

s used, a number of findings from several recent recreatlon/envlronmental 
quality studies are discussed.

A discussion of Issues which arise 1n the valuation of aesthetic and 
consumpt1ve/non-consumpt1ve uses of animal species 1s presented 1n Section 
III. A few recent efforts have been made to address some of these Issues 
for terrestrial species, and a review of these studies 1s presented. 
However, the majority of these studies rely upon consumptive uses of animal 
species; 1.e., hunting and fishing values. In order to extend further the 
application of non-market valuation techniques to animal species, this 
study as outlined 1n Sections IV and V represents an attempt to determine 
the benefits of marine mammals that currently have no consumptive use.

In Section IV, a description 1s presented of-a contingent valuation 
survey mailed to a randomly selected sample population 1n California. 
Mailed from San Diego State University 1n July of 1984, the Intent of the 
survey was to:

(1) elicit household responses to w1l11ngness-to-pay types of
questions regarding preservation of marine mammal populations
off CalIfornla’s coast;

(2) determine 1f valuations can be provided for Incremental 
Increases, or to avoid Incremental decreases, In current marine 
mammal populations;

(3) provide Information on how several different species of marine 
mammals are valued, and whether or not population 
characteristics (e.g., "threatened" status or accessibility for 
viewing by humans) affect valuations;

(4) collect observer data on marine mammal viewing off California's 
coast and determine whether or not travel cost Information can 
be used as an alternative method for valuing aesthetics and non- 
cOnsumptlve uses associated with marine mammals.

An analysis of the results of the survey 1s presented In Section V.
Section VI concludes with caveats and recommendations for future research.
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II. NETHODOLOGICAL ISSUES

In an era of heightened demand for fiscal accountability, public 
resource managers are under Increased pressure to justify policy decisions 
and management plans. In the area of marine resource management, an 
Important aspect of program decisions 1s frequently the variety of 
aesthetic/recreation benefits of the marine ecosystem. As noted 
previously, the Marine Mammals Protection Act specifically requires 
consideration of such non-market benefits.

Economists have developed a framework for describing the valuation of 
non-market benefits. In Figure 1, the Total Value Framework (Randall and 
Stoll, 1983) Illustrates how financial (market) values frequently can 
under-estimate the total economic value of a resource. Use values Include 
off-site and on-s1te use, both 1n the present and 1n the future. 0n-s1te 
use may be consumptive (e.g., sport fishing and hunting) or non-consumpt1ve 
(e.g. birdwatching and aesthetic appreciation of natural environments). 
For this reason, financial aspects of marine resource use, such as 
commercial fish sales and offshore oil development, represent a part, but 
not all, of the total value of the marine environment. 0ff-s1te use value 
Includes the experiences which people value such as television and magazine 
documentaries. Furthermore, It has been argued that 1n the case of 
publicly owned goods where there 1s potential for Irreversible decisions, 
Individuals may also attach value to preserving the option for future use. 
Lastly, 1t may also be the case that even without the possibility of 
personal use (neither consumptive nor non-consumpt1ve), some Individuals 
may attach value to simply knowing a particular resource exists as a part 
of the ecosystem.

Many resource management issues revolve around marketed resources 
(coal, timber, commercial fishing). The total value of these resources 1s 
frequently the financial value reflected by market prices 1n competitive 
markets. However, the use of market prices to estimate the value of many 
environmental goods and services ignores a variety of non-market values. 
For example, attempting to value a whale population by using the market 
price of whale oil and whale meat 1n Japan Ignores all of the non­
consumptive values which many people have for whales. Evidence that some 
value exists above market value 1s demonstrated by many observable 
behaviors - the high demand for whale watching tours, the public’s demand 
for protective legislation, and the demonstrations against whale hunting by 
protectionist organizations. Since these activities have both monetary and 
time costs, 1t must be true that the expected benefits from marine mammal 
protection programs are at least as great as those costs.

Even so, listing the ways in which people express their non­
consumptive values allows only subjective arguments about changes 1n 
environmental quality. In recent years, economists have explored ways to 
discover "Implicit prices," 1.e., those Implied by people’s behavior, 1n 
order to quantify Individuals’ non-market values. As with market goods, 1t 
Is reasonable to assume that Individual values can be expressed as a 
w1111ngness-to-pay for changes 1n environmental quality, wherein the 
Individual takes Into account any relevant trade-offs Involved (e.g., 
foregone time and/or consumption of other goods). Thus, the values that 
Individuals place on such changes constitute an appropriate measure of 
economic benefits. Aggregate benefits can be determined by summing over
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the relevant population.

The basic framework for analysis Is consumer demand theory. 
Generally, environmental quality changes affect Individuals 1n three 
possible ways:

(1) price changes of goods purchased In established markets;'

(2) price changes of factor Inputs owned by Individuals; and

(3) quantity changes 1n non-market commodities.

In the case of wildlife protection, the proposed changes will likely be 
transmitted through the first and third routes.

The benefits that result from these changes can be described through 
the use of consumer welfare theory. The starting -point for such an 
analysis 1s the Individual demand curve for an affected commodity. The 
demand curve relating price to quantity purchased, all else constant, 1s 
shown 1n Figure 2. This curve shows the maximum amount the individual 1s 
willing to pay for each quantity of the good. The downward slope of the 
curve Indicates that more 1s demanded at lower prices than at higher 
prices. The diagram Indicates that at price P1# the individual will 
purchase and have total expenditures equal to the area OPjBQi. However, 
the total amount that the Individual 1s will 1ng to pay for-the quantity Q-. 
1s OP^BQ^ (total expenditures) plus the triangular area P,AB. The 
difference between total willingness to pay and the amount actually paid 1s 

-defined as consumer surplus--the dollar value of the satisfaction the 
Individual derives from the consumption of the good, exclusive of payments 
made.

Changes 1n consumer surplus yield Information on the value of specific 
changes from the Initial state. Consider the case 1n which the price falls 

•— from P. to P£. This yields an Increase 1n consumer surplus of P-jBCPo, 
suggesting that the Individual’s welfare has Increased. The same measure 
of welfare change can be used when the quantity changes from Q. to Qo. 
Therefore, estimates of consumer surplus changes can be utilized to 
describe the Impact of environmental quality changes. However, ordinary 
consumer surplus cannot be defined In terms of the underlying preference 
patterns of the Individual. This 1s because the Individual’s level of 
satisfaction 1s allowed to vary along the demand curve. An Ideal measure 
of benefits would keep the Individual’s satisfaction level constant along 
the demand curve.

In h1s seminal work on consumer demand theory, Hicks (1943) suggested 
some alternative measures of benefits. The two Hicksian variation measures 
of welfare change are:

o Compensating Variation - the amount of compensation, paid or 
received, that would keep the Individual at his/her Initial 
welfare level 1f the change does occur.

o Equivalent Variation - the amount of compensation, paid or 
received, that would bring the Individual to his/her subsequent 
welfare level 1n the absence of the change.
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The essential differences between the Hicksian variation measures and 
ordinary consumer surplus for a price decrease can be determined by 
examining Figure 3 1n which the two Hicksian demand curves correspond to 
the Initial welfare level (Hr) and the subsequent welfare level (H^). As 
established previously, the change in consumer surplus equals the area X + 
Y. The compensating variation measure of the price change equals area X. 
This uses the original welfare level as the reference point and specifies 
the amount of compensation that must be subtracted 1n order to keep the 
Individual's welfare level constant, given the price decrease. The 
equivalent variation measure equals the areas X + Y + Z and corresponds to 
the amount of compensation the Individual must receive to forego the price 
decrease. As 1s evident, for a price decrease the equivalent measure 
exceeds, 1n order, consumer surplus and compensating variation. The 
difference between these measures hinges upon the operation of the Income 
effect associated with the Implied property rights. That 1s, compensating 
variation corresponds to the maximum the Individual 1s willing to pay (WTP) 
to obtain the price decrease. This measure 1s bounded by available income, 
since the underlying presumption 1s that the Individual must pay to obtain 
the Improvement 1n welfare. On the other hand, equivalent variation for a 
price decrease corresponds to the minimum the Individual must be paid—or 
1s willing to accept (WTA)—to forego the opportunity of the price 
decrease. This measure 1s unbounded by Income, because the Individual 1s 
presumed to_have the property rights Initially. Thus, WTA can be expected 
to exceed WTP except 1n cases where the 1 ncome- effect 1s negligible. In 
these latter cases, equality 1s expected. It should also be noted that 
consumer surplus 1s not equal to either variation measure. However, 1t has 
been argued (W1ll1g, 1976) that the differences are likely quite small for 
most commodities.

These variation measures of welfare change allow the Individual full 
adjustment of purchases 1n response to changes 1n price. The following 
Hicksian surplus measures restrict the Individual's adjustment process.

o Compensating surplus is the amount of compensation, paid or 
received, that would keep the Individual at his/her Initial 
welfare level, given the change that occurs and holding the 
consumption of the good whose price changes at Its subsequent 
level.

o Equivalent surplus 1s the amount of compensation, paid or 
received, that would bring the Individual to the subsequent 
welfare level 1n the absence of the change, holding consumption of 
the good whose price changes to the Initial level.

The Hicksian surplus measures were originally defined as measures of 
welfare change resulting from price change, given that the quantity 
adjustment of the good whose price changed 1s restricted. However, 1t 1s 
possible also to Interpret the surplus concepts as measures of welfare 
change associated with a quantity change (Randall and Stoll, 1974). 
Therefore, these concepts have use 1n cases in which the quantity of a non- 
market good, rather than price, changes. Similar to the variation 
measures, equivalent surplus exceeds compensating surplus for an 
Improvement due to the .operation of the Income effect.
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Therefore, the objective of benefit estimation 1s to determine the 
appropriate Hicksian measure of the welfare change associated with the 
proposed environmental changes. Or, 1n situations 1n which consumer 
surplus does not deviate greatly from the Hicksian measures, then the 
former can be utilized as a reasonable estimate.4 In either case, benefit 
estimation 1s a relatively straightforward exercise 1n situations In which 
market data exist. After obtaining data on the demand curve, price and 
quantity adjustments associated with the environmental changes yield the 
benefit estimates. However, there are a variety of situations In which 
market data do not exist. For Instance, the aesthetic quality of a 
recreation visit 1s a non-market good. As such, there exist no 
price/quantity data from which benefits can be estimated. In those cases, 
alternative benefit estimation methods must be utilized.

There are two general approaches for determining values that 
Individuals place on changes 1n non-market commodities. The first approach 
1s to ask Individuals directly via survey Instruments. This method 1s 
referred to as the contingent valuation method (CVM), because Individuals 
are asked to determine values based upon a set of contingent conditions. A 
second approach Is to analyze data from market transactions 1n goods and 
services related to the non-market good. Therefore, 1n Heu of market data 
on the directly affected good, the analyst Investigates market goods 
related to the affected environmental quality good. _For Instance, the 
travel cost method utilizes travel expenditures-to determine _the consumer 
surplus value of a recreation experience.

A. The Contingent Valuation Method

1. Overview

The contingent valuation method Involves a process whereby 
Individuals—study respondents—are asked directly to place values on 
specific environmental changes within the context of a contingent market. 
This represents an attempt to determine the relevant Hicksian welfare 
measure through direct means.

The CVM can be viewed as an attempt to simulate conditions found at an 
auction. After the commodity 1s described to the study respondent, he/she 
asked to offer a bid for 1t. This bid represents his/her maximum 
willingness to pay (WTP) or minimum willingness to accept (WTA) for that 
commodity. In some cases, an auction-!ike bidding process takes place as 
part of the CVM.

4See W1ll1g (1976) and Randall and Stoll (1974) for a detailed description 
of the relationship between consumer surplus and the Hicksian measures.
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Interest In the CVM as a means for valuing environmental commodities 
arises from the nature of such commodities. That 1s, actual markets do not 
exist for these goods and, therefore, direct market values that reflect 
soda! values do not exist. The essence of the CVM 1s that 1t simulates 
market conditions, thereby deriving measures that are akin to those 
observed 1n actual markets.

Davis (1963) pioneered the use of the contingent valuation method 1n 
an analysis of demand for outdoor recreation. Respondents were asked how 
their use of an area would be affected as the costs of Its use were 
Increased. Costs were Increased until exclusion was Induced. Individual 
responses were then aggregated to generate a demand curve for recreation 
activity 1n the area. Knowledge of the demand curve then yielded benefit 
estimates. The primary long-lasting contribution of Davis was the 
1nterat1ve bidding format. It remains the dominant method of obtaining a 
reasonable response to value questions.

Publication of the Randall, Ives and Eastman article (1974) 
popularized the CVM as a method for determining the value of non-market 
goods. This popularity has resulted 1n a number of subsequent studies. 
These efforts have been summarized 1n Schulze, d'Arge and Brookshire 
(1981); Mitchell and Carson (1981); and a recent work by Cummings, 
Brookshire and Schulze (1984). The methodology has been used to value a 
wide range of non-market commodities—from air quality to wildlife.

2. Basic Themes 1n CVM Literature

Three general themes appear repeatedly 1n the literature just cited. 
The first 1s a general consensus on the procedures for successful 
application of the CVM. These were Initially stated by Bohm (1972) and 
later reemphasized by various authors. The basic procedures are:

o The services of the non-market good are described clearly to the 
respondent.

o The alternative situations (service level) are described 1n detail 
using, where necessary, props like photographs, maps, etc. The 
detail 1s necessary to ensure uniform perception.

o All situations are presented 1n the most realistic and credible 
manner possible, and there must be little uncertainty.

o The respondent 1s placed In a simulated market and asked to make a 
market!1ke decision.^

o The payment vehicle must be routine, focus on the relevant 
attitudes, and encourage revelation of preferences.

^Note that a market decision 1s quantity given price, whereas the CVM 
usually describes situations 1n which the respondent 1s to determine price 
given quantity.
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The second major theme Is that the results of previous studies seem 
generally reasonable and Indicate that the CVM performs at least as well as 
other valuation methods. Brookshire and Crocker (1981) demonstrate that 
the CVM possesses a number of advantages 1n the conduct of benefit-cost 
analysis. Among these are that the CVM data accord more closely with the 
conditions of received economic theory and that estimation and 
Interpretation problems Introduced by confounding variables are reduced. 
In addition* Schulze* d'Arge and Brookshire (1981) demonstrate that the CVM 
1s consistent with economic theory, that the results are replicable, and 
that 1t requires fewer a priori assumptions than other valuation methods. 
Further* Schulze, Cummings, et al. (1983) find the CVM consistent with a 
broad range of testable hypotheses that stem from economic theory. Hoehn 
and Randall (1983) demonstrate that even 1f there are errors 1n the CVM, 
they are predictable 1n direction so that the CVM Is a satisfactory 
benefit-cost estimator. Finally, a number of studies have found the CVM 
consistent with other valuation measures, thereby providing additional 
support for the validity of the CVM results. Among these are Brookshire, 
Thayer, Schulze and d’Arge (1982); Cummings, Schulze and Meyer (1978); and 
Desvousges, Smith and McGIvney (1982). In these papers, comparisons are 
made with the travel cost method and other market-based estimation 
procedures known as the hedonic housing approach and hedonic wage analysis.

Although substantial evidence points to the reasonableness of the 
contingent valuation method, evidence exists that the methodology may be 
beset with a variety of biases. Thus, the_ third major theme of the 
previous literature 1s the discussion of possible biases that may render 
the results of the CVM unlnterpretable. The major suspected biases can be 
grouped Into three categories according to the facet of the survey that 1s 
affected:

o the Incentive structure; 

o the Information structure; and 

o the Implementation.

3. Potent! aJLBJases
a. Biases Relating to Incentive Structure

Consider first the Incentive structure of the survey. Since

6An optimal benefit-cost estimator would accept all worthwhile projects and 
eliminate all projects with negative net present value. Hoehn and Randall 
(1983) demonstrate that the CVM eliminates all projects with negative net 
present value but may also eliminate some with positive net present value. 
Thus, It 1s satisfactory but not optimal.
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Individuals are being asked to determine the maximum' they would be wllllnq 
to pay for some non—market good, some Individuals may have Incentives to 
conceal their true preferences. For instance, 1f an Individual is fully 
liable for his/her bid, then understatement of the true willingness to pay 
can be expected. On the other hand, zero bid liability would likely 
result 1n an overstatement. Each of these cases represents a form of 
Strategic b<?hay1or 1n which the respondent acts purposefully to affect the 
results 1n his/her favor. In the first case, the Individual maximizes the 
chance that the non—market good 1s provided and, again, escapes payment. 
Obviously, 1f strategic behavior is commonplace, then the CYM results will 
be Invalidated. Since Samuelson's seminal article (1954), 1t has been 
widely believed that strategic behavior would prevent direct revelation of 
consumers' preferences. It was expected that Individuals would behave 
strategically 1n survey situations as they do 1n other economic 
circumstances. These other situations include the overuse of commonly held 
goods. There 1s substantlal literature documenting this phenomenon, • the 
results of such behavior, and efforts to prevent It (see Hardin and Baden, 
1977, for a group of readings on the subject).

A number of studies have examined the existence of strategic behavior 
in contingent situations. For Instance, Bohm (1972) employed five 
different liability rules 1n an experimental situation to estimate the 
value of a non-market good.- Four of the five approaches were designed to 
provide Incentives for respondents to behave strategically. However, the 
main result of the experiment was that none of the five approaches gave an 
average value that was significantly different from the other "approaches. 
Further, Brookshire, Ives and_Schulze (1976) dev.eloped a simple test, 
dependent on the dispersion of the Individual bids, to detect the existence 
of strategic behavior. They found none. Randall, Ives and Eastman (1974) 
and Rowe, d'Arge and Brookshire (1980) also found negl 1g1ble evidence of 
strategic behavior. In addition, a number of studies have examined 
strategic behavior under laboratory conditions. These Include Marwell and 
Ames (1981), Grether and Plott (197 9), and Vernon Smith (1977). The 
general conclusion 1s that strategic behavior 1s not prevalent. Only In 
Cronin (1982) was strategic behavior discovered.

The conclusions concerning strategic behavior are that:

(1) there 1s limited evidence of Its existence 1n contingent 
situations; and

(2) 1t can be detected through either the use of a test as 1n 
Brookshire, Ives and Schulze (1976) or an outlier Identification 
test as Bel siey, Kuh and Welsch (1980) suggest.

7an alternative approach 1s to ask the respondent to determine the minimum 
willingness to accept. However, as will be demonstrated 1n the following 
sections, this approach has Implementation difficulties.
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Although strategic behavior 1s a common concern among economists, Its 
Importance has probably been overstated 1n survey situations. There are 
two likely reasons for this. First, Individuals tend to behave truthfully 
until there 1s evidence that others are not (Hoehn and Randall, 1983). 
Second, these survey and experimental situations are usually hypothetical, 
lacking 1n consequence realism; thus there 1s no reason to behave 
strategically. This Implies that hypothetical situations are, 1n effect, a 
solution to strategic behavior. As an additional safeguard against 
strategic behavior, the survey can employ an Incentive-free payment 
mechanism (see McMillan 1979, for a survey). As an example, Randall, Ives 
and Eastman (1974) suggest the use of a payment scheme 1n which the 
Individual’s liability 1s the average response of all Individuals. While 
not completely Incentive-free, the average payment scheme Increases the 
difficulty of Implementing a successful strategic bid, since knowledge of 
the sample mean and sample size 1s required.

With regard to the Incentive structure of the survey, strategic 
behavior seems a surmountable problem. However, one of the solutions, the 
use of hypothetical situations, produces another problem—that of accuracy 
or hypothetical bias. The argument 1s that 1f the situation lacks 
consequence realism, then there 1s no reason to perform the mental 
gymnastics required to give an accurate response. The effect of this bias 
could be to leave the mean of the responses unaffected but Increase the 
variation 1n the bids. Or, since the bids are bounded from below by zero, 
the Increased variation could cause an upward shift 1n the mean response as 
well. Again, the val 1d1ty of the results Is subject to question 1f this 
bias exists.

One method has been used to test for the existence of hypothetical 
bias in the CVM. This 1s to validate the CVM results through a comparison 
with another valuation method. This Is the approach utilized by Bohm 
(1972) and Bishop and Heberleln (197 9). In the former study, Bohm found 
that the hypothetical situation yielded a mean response significantly 

_higher than any other approach. In a study of goose hunting permits, 
Bishop and Heberleln found that the hypothetical markets were significantly 
biased when compared to a simulated market 1n which actual monetary 
payments were made. The results of their study were that hypothetical 
willingness to accept was approximately 60S less than actual willingness to 
accept. Thus, hypothetical bias was manifested 1n two ways. First, there 
was a large deviation between actual and hypothetical values. Second, the 
discrepancy between willingness to accept and willingness to pay was too 
large to be explained by any Income effect. This latter result was found 
also 1n the work of Gordon and Knetsch (1979) and Knetsch and Slnden 
(1984).

®th1s Implies that Individuals act strategically because everyone else 1s 
doing 1t, rather than as an attempt to take 1nt1al advantage of the 
situation.
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These Issues can be handled separately. First# consider the evidence 
relating actual values to the hypothetical values. Mitchell and Carson 
(1981) question the Bohm (1972) results based on a reinterpretation of the 
statistical evidence. Mitchell and Carson argue that the group subject to 
the hypothetical situation had a significantly larger Income, and this may 
account for Its greater wllUngness-to-pay bid. In addition, they point 
out that 1f one outlier from this group were removed, then there would be 
no significant difference between this group and the other groups. In a 
later paper, Carson and Mitchell (1983) question the Bishop and Heberleln 
results. Again, Carson and Mitchell use a reexamination of the statistical 
evidence. In this case, they alter some of the assumptions that Bishop and 
Heberleln made. Their conclusion Is that under slightly different 
assumptions, the B1 shop-Heberle1 n conclusions are reversed; that 1s, the 
disparity between actual and hypothetical values 1s no longer significant. 
Therefore, the Bohm and B1shop-Heberle1n conclusion that hypothetical 
questions yield biased answers may possibly be overstated.

The large disparity between WTP and WTA remains a question to be 
examined. Hovls, Coursey and Schulze (1983) conducted an experiment 1n 
which each of these measures was compared to the actual value derived from 
a Vickrey second-price auction. Their findings support the wide disparity 
between WTA and WTP. However, they also found that WTA 1s the biased 
measure, whereas WTP 1s not significantly different from the~actual 
auction-determined value. They conclude that the WTA measure is 
unacceptable since Individuals have limited experience with this 
compensation form. Therefore, WTA does not meet the rules for successful 
application of the CVM because 1t 1s not realistic and credible.

The conclusions regarding the existence of hypothetical bias are:

(1) evidence of Its existence 1s questionable upon reexamination of
the statistics utilized; and

(2) WTP outperforms WTA as a valid measure of value.

Further, supporting evidence for these conclusions 1s found 1n the 
comparative analyses of Cummings, Schulze and Meyer (1978), Thayer (1981), 
Brookshire, Thayer et al. (1982), Desvousages, Smith et al. (1982), and 
Sellar et al. (1984). In each of these studies, hypothetical WTP was 
compared to alternative valuation measures (hedonic housing analysis, 
hedonic wage analysis, travel cost, and modified travel cost). No evidence 
of hypothetical bias was discovered. Also, A1zen and F1shbe1n (1977) have 
shown that the more closely a hypothetical experiment corresponds with 
actual situations, the less likely will be hypothetical bias. Again, 
attention to the rules for successful application of the CVM helps to 
minimize potential problems.

Both strategic and hypothetical biases are related to the Incentive 
structure of the CVM. Neither seems to be an Important deterrent to the 
use of the CVM. There 1s little evidence of strategic behavior 1n 
contingent situations. Further, 1t can be detected through the use of 
simple tests. Hypothetical bias 1s also seldom seen. However, for the 
purpose of providing additional validation for the CVM results, 1t 1s 
useful to use another valuation method, such as the travel cost technique, 
whenever possible. This presumes of course that travel 1s a prerequisite
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of obtaining benefits from the good to be values.

b. Biases Relating to Information Structure

The second major category of biases 1s related to the Information 
structure of the survey; the Information provided to the respondent may 
bias the ultimate values obtained. Included 1n this category are starting 
point bias, payment vehicle bias, and Information bias.

Starting point bias occurs when the Individual's bid Is Influenced by 
the point at which the bidding procedure begins. The bidding procedure 
usually employed requires the respondent to answer yes or no to a series of 
bids that represent the Individual's willingness to pay. Conducted similar 
to an auction, the maximum willingness to pay 1s determined through the use 
of an 1nterat1ve process. However, 1t 1s possible that the final bid may 
be sensitive to the starting point.

The evidence concerning starting point bias 1s inconclusive. Studies 
by Brookshire and Randall (1978), Thayer (1981), Randall et al. (1978), 
and Greenley et al. (1982) tested for starting point bias and found no 
evidence. However, Rowe, d'Arge and Brookshire (1980) found strong 
evidence that the willingness to pay was affected by starting point. Also, 
Mitchell and Carson (1982) provide a reinterpretation of Greenley et al. 
(1982) to show evidence of starting point bias, and recent studies by 
Thompson and Roberts (1983) and -Boyle et al. (1984) found that starting 

— point had a strong effect on CVM results. Thus, 1t has been suggested 
that an alternative to avoid starting point bias 1s to use a payment card 
where Individuals are asked to choose their own starting point (see 
Mitchell and Carson, 1981). Iteration can then begin from that point. 
Kahneman (1984) states that Individuals unfamiliar with valuing a 
particular commodity will still exhibit starting point bias by using the 
middle range of the payment card; however, evidence provided 1n 
Desvousages et al. (1983) does not support this contention.

Another bias related to the Information structure of-the questionnaire 
1s payment vehicle bias. This bias occurs when the respondent 1s 
Influenced by the method of payment for the CVM study. A number of 
different payment schemes are available; user fees, utility bill Increases, 
and Increased consumer prices or taxes. To be effective, a payment vehicle 
must be familiar to respondents, require routine behavior, focus on the 
relevant situation, and encourage Individuals to reveal their preferences. 
The literature on payment vehicle bias Indicates that 1t exists 1n certain 
situations, especially those that utilize taxation as the payment scheme. 
Both Rowe, d'Arge and Brookshire (1980) and Greenley, Walsh and Young 
(1981) found evidence of Its existence. In each case, the tax payment 
vehicle resulted 1n substantially lower average w1111ngness-to-pay figures. 
The message, then, 1s to avoid taxation vehicles.

The third bias related to the Information structure of the survey is 
the general category of Information bias. This bias is attributable to the 
amount and types of Information given to the respondent. In experimental 
situations, Grether and Plott (1979) and Kahneman and Tversky (1980) 
found that the manner in which questions were framed has a marked. Impact on 
respondent behavior. Furthermore, the nature of w 1111 ngness-to-pay 
responses to the Information given 1s not well understood. For example,
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aggregation, of bids for various environmental quality benefits may present 
a problem. Kahneman (1984) has argued that Individuals may provide an 
"environmental account" bid as opposed to being able to break that account 
down Into various aspects of their environment# such as separate and 
additive bids for air quality# water quality, animal species, etc.

In contingent valuation studies# the available evidence (admittedly 
limited) has found little support for Information bias. Thayer (1981) and 
the summary papers of Schulze, dfArge and Brookshire (1981) and Mitchell 
and Carson (1981) concur with this conclusion. Attention to the 
requirements of sound questionnaire design should help to eliminate the 
effects of this bias. However# the problem of respondents' lack of 
familiarity with translating environmental quality Information Into stated 
values remains an area 1n which further research must be conducted to 
Improve the means of eliciting willingness to pay estimates.

c. Biases Related to Survey Implementation

The final category of biases relates to the actual Implementation of 
the survey. Included 1n this category are biases due to sampling errors or 
Interviewer variation. The first of these can be eliminated through 
precise sampling procedures. The latter problem, bias Induced by variation 
In Interviewer characteristics, is potentially more Important. There have 
been two explicit tests for this bias. In neither Cronin (1982) nor 
Desvousges et al. (1982) was Interviewer bias demonstrated conclusively. 
Further, 1t can be minimized with training sessions and the use of 
experienced professional Interviewers. When mall surveys are used, 
DUlman (1978) suggests ways that researchers can phrase questions so as to 
avoid prompting responses.

A final consideration, which 1s consistent with most of the biases 
outlined above, 1s the presence of protest bids. These occur because 
respondents refuse to participate 1n the contingent valuation experiment 
and vote their disapproval through the bid mechanism. This may be related 
to the hypothetical nature of the experiment, the starting point, the type 
of payment vehicle, etc. Whatever the reason, Individuals who protest the 
survey situation must be Identified and eliminated from further 
consideration. Desvousges, Smith, and McGIvney (1982) proposed a protest 
bid test wherein protestors were Identified through additional questions 
about the reason(s) for their bid. After Identification of these 
Individuals they were eliminated. Unfortunately, though these Individuals 
may have positive valuations, there 1s not a reliable technique at this 
time to Include them 1n the CVM results.

4. Summary

In conclusion, the CVM has been generally well received. The rules 
for successful application have been established. It has been demonstrated 
that the CVM 1s consistent with economic theory and produces replicable 
results. However, there are a variety of possible biases that must be 
countered. In general, evidence of their existence 1s limited and, when 
detected, the biases can often be corrected through sound questionnaire and 
sampling design.
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B. The Travel Cost Method

If the environmental quality change has recreation Implications, an 
alternative means of measuring benefits for purposes of comparison with the 
CVM results 1s use of the travel cost method.^ This 1s the approach 
employed by Besvousges et al. (1983). Thayer (1981) used a modified 
version of the travel cost method to test for hypothetical bias. Recent 
examples of applications to public goods Include Maler and Wyzgar (1976), 
Huppert and Thomson (1984) and Miller and Hay (1984).

1. Theoretical Basis

The basic operational assumption of the travel cost method 1s weak 
complementarity (Maler, 1974; Freeman, 1979). In this context, weak 
complementarity Implies that an Individual’s willingness to pay for 
environmental Improvements at a particular recreation site 1s zero unless 
the site 1s used. In other words, the benefits to a particular Individual 
of environmental quality changes are zero unless the resource 1s used by 
that Individual. It should be noted that this restriction Implicitly 
excludes option, existence, and bequest values (non-use benefits)Where 
these latter values exist, then the travel cost method provides only a 
lower bound estimate of the value of the environmental changes.

The assumption of- weak complementarity can be useful 1n determining 
the benefits of environmental changes at a recreation site In the following 
manner. Weak complementarity Implies: _

o at some price, the demand-for recreation at the specific site goes 
to zero; and

o a change 1n environmental quality does not affect the Individual's 
utility 1f the resource 1s unused.

An Individual 1s assumed to be 1n equilibrium at point A 1n Figure 4. 
At this point, the Individual pays price (entrance fee) Pi, for each visit, 
V^. If environmental quality 1s Improved, then the Individual's demand 
curve will shift to Dj. The Individual then achieves a new equilibrium at 
point B along demand curve D2. The appropriate measure of benefits 1s the 
area ABCE between the demand curves. Theoretically, this area 1s 
determined through a three-step procedure. The first step 1s to postulate 
a hypothetical price Increase to P?* at which the demand falls to zero. 
This causes a loss 1n consumer surplus of area P^EA. The second step is

%or literature reviews see Dwyer, Kelly, and Bowes (1977) and Freeman 
(1979).

^See Section III for a detailed discussion of these values and their 
applicability 1n this research.
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to postulate the environmental Improvement. This shifts the demand curve 
to D2 but does not affect the Individual since demand 1s zero (weak 
complementarity). The final step 1s to postulate a hypothetical price to 
the original P^, which causes a change 1n consumer surplus equal to area 
PjCB. Benefits are then the difference between the beginning and ending 
positions (area ABCE). In order to estimate this area, one needs 
knowledge of the shape of the demand curve and the magnitude of the shift 
1n demand caused by the change 1n environmental quality.

2. Rationale for the Travel Cost Approach

The Individuals demand curve for a particular recreation site 1s a 
function of a number of variables. Among these are price (entrance fee), 
prices of other goods, distance to the site, travel cost, travel time, time 
cost, Income, and environmental quality parameters. Of course, the demand 
curves in Figure 4 are drawn as two-dimensional relationships between price 
and quantity (visits), all else constant. Thus, all other variables serve 
a£ demand shifters 1n the price/quantity space. Therefore, the two most 
Important problems are to determine: (1) the price/quantity relationship; 
and (2) the magnitude of the demand shift caused by the environmental 
change.

Demand estimation would be straightforward 1f the normal practice were 
to charge an entrance fee and 1f the fee varied.- However, the typical 
practice for publicly provided recreation sites 1s to charge either a zero 
price or a nominal entry fee. In addition, fees for a particular site 
rarely vary. Without price variation, 1t 1s not possible to estimate the 
demand curve using normal econometric practices. In Heu of direct demand 
estimation, it 1s possible to Infer how a given group of people would 
respond to price changes 1n the entrance fee by examining data on their 
response to travel cost differences. This 1s the basic hypothesis of the 
travel cost method of demand estimation.

The simplest version of the travel cost method 1s outlined by Freeman 
(1979) and Includes the following steps:

o For a given recreation site, the surrounding area is divided Into 
concentric circular zones for the purpose of measuring the travel 
cost from each zone to the site and return.

o Visitors at the site are sampled to determine their zones of 
origin. This allows for estimation of the existing demand curve. 
However, since the environmental change shifts the demand curve to 
the right, some present non-users may be Induced to use the 
resource. This may require sampling of the non-user population.

o Visitation rates defined as visitor days per capita are calculated 
for each zone of origin.

o A travel cost measure 1s constructed to Indicate the cost of travel 
from the origin zone to the recreation site and return. These 
costs Include both explicit (auto, lodging, etc.) and Implicit 
(time) costs.
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o Visitation rates are regressed on travel costs and socio-economic 
variables such as average Income, median educational attainment, 
and the like. The regression tests the hypothesis that visitation 
rates depend 1n part on travel cost.

o The observed total visitation for the site from all travel cost 
zones represents one point on the demand curve for that site—that 
1s, the Intersection of the present horizontal price line (either 
at zero price or the typical nominal entry fee) with the true 
economic demand curve.

o Other points on the demand curve are found by assuming that 
visitors will respond to a $1 Increase 1n admission price 1n the 
same way that they would to a $1 Increase 1n computed travel cost.

To find the point on the demand curve for the site when the 
admission price rises by $1, the estimated v1s1tat1on-rate 
equation 1s used to compute visitation rates and total visits for 
all travel cost zones with the existing travel cost plus $1. 
Visits are summed across travel cost zones to determine the 
predicted total visitation at the higher price. These 
calculations are repeated for higher and higher hypothetical 
admission prices and the full demand curve 1s traced out (Ereeman 
1979).

This method can be based on the pooling of data by travel cost zones or on 
Individual observations.

There are several' Issues which require special attention when 
utilizing the travel cost method to estimate the demand curve for a 
recreation site or activity. These Include the opportunity cost of time 
spent (Cesarlo 1976; McConnell and Strand 1981); the confounding Influence 
of nearby alternative sites (C1chett1 et al. 1976; Ravenscraft and Dwyer, 
1978; Morey 1981); and the degree of congestion at the study area (Freeman 
1979). However, the general applicability of the travel cost method hinges 
upon the assumption that on-s1te recreation use 1s an Important part of 
Individuals' value framework. If this 1s not the case for a population of 
marine mammals, where accessibility for observation may be relatively 
limited for the general populace, the travel cost method may be 
InapplIcable.

C. Preservation Benefits

Non-use valuations have been called preservation values or benefits 
(Walsh et al., 1984). Preservation benefits have been categorized as 
having three basic forms; option value, existence value, and bequest value.

Option value can be defined as the amount an Individual would be 
willing to pay to ensure the option of using an environmental resource at 
some point In the future. It 1s the difference between the option price 
(the maximum amount a consumer would be willing to pay for a certain claim 
on the future use, Including the use value) and the expected consumer 
surplus associated with the use of the resource.
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Considerable controversy has surrounded the likely sign and size of 
option value depending upon the conditions of uncertainty In demand and/or 
supply. Mendelsohn (1984) provides a comprehensive review of the Issues 
which will not be reiterated here. He presents convincing arguments 1n 
support of Freeman (1984) that the size of option value 1s small enough 
that 1t can be safely Ignored when a high degree of uncertainty exists. 
Bequest value 1s essentially 1ntergenerat1onal option value and can be 
treated as such.

Existence value, however, 1s not linked to use of the environmental 
resource, and hence can be viewed as distinct from option and bequest 
values. Existence value was first discussed by KrutUla (1967) as the 
willingness to pay for preservation even when there Is no expectation by 
the Individual to use the resource now or 1n the future. Some attempts 
have been made to elicit existence values using the CVM, but Mendelsohn 
(1984) points out that the majority of these studies did not make clear to 
respondents the notion that absolutely no use of the resource would be 
allowed. However, 1n the water quality study by Desvousges et al. (1983), 
the non-use aspect of the existence valuation was made quite explicit, and 
wHUngness-to-pay responses still differed significantly from zero.

In summary, where valuation of ^on-market goods 1s useful for making 
public policy decisions about environmental quality, consideration of the 
total value framework 1s necessary. Two techniques which have been 
employed are the contingent valuation method and the travel cost method7 
though most applications to date have-focused upon use values (primarily 
those of recreation users). However, the values Individuals have with 
respect to marine mammal populations may not always be captured by 
estimates of wHUngness-to-pay for recreation (l.e., viewing the animals) 
so that some consideration of preservation values may be warranted. In 
this regard, attention will be focused 1n the following section upon Issues 
associated with the application of the CVM to valuing animal populations.

III. VALUING MARINE MAMMAL POPULATIONS

A. Purpose of Valuation

Though the contingent valuation method was first used only 20 years 
ago, the technique has been applied 1n a large number of environmental 
quality and recreational settings. In the context of public policy, 
benefits estimation of public programs has taken on greater Importance 1n 
the current era of fiscal responsibility; thus, use of the CVM has 
received greater attention and acceptability. For example, measurement of 
recreational/aesthetic benefits 1s required by the Water Resources Council 
(unit day values) and the U.S. Forest Service's Resource Planning Act 
(values for wildlife and fish) (Loomis et at. 1984). The Resources 
Planning Act, National Forest Management Act, and the Bureau of Land 
Management’s Rangeland Investment Policy Act all explicitly require 
resource valuation 1n terms of net economic surplus. And, under the Marine 
Mammals Protection Act [Section 2(6)] , marine mammals are "resources of 
great International significance, aesthetic and recreational as well as 
economic, and 1t 1s the sense of Congress that they should be encouraged to 
develop to the greatest extent feasible commensurate with sound policies 
of resource management" (emphasis ours). Under Section 103(b), all socio­
economic factors must be considered, Including "utilization of fishery
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resources."

A question which might be raised 1s# "Why marine mammals?" as opposed 
to terrestrial mammals or other animal species. One. reason for the 
organization of protectionist groups favoring sweeping conservation 
measures for marine mammal populations was that upper order mammals# with 
larger brains and features which lend to anthropomorphizing# are generally 
perceived as being more Intelligent and nearer to humans than lower order 
species. However# the relative ease with which broad protective measures 
were passed under the MMPA 1s perhaps better explained by economic reasons.

Many marine mammals do not exhibit territorial behavior# as do most 
upper order terrestlal mammals. For this reason# marine mammals have not 
been as detrimental to human commercial operations as terrestlal predators 
(for example# mountain Hons preying on ranch animals). Further# marine 
mammals frequently have been able to adapt to ocean transport activities 
and settlement along coastlines# whereas large territorial predators on 
land (wolves, grizzlies) could not adapt to human encroachment. However# 
many marine mammal populations have Increased# expanding both their range 
and numbers# under nearly total protection. As a result# more economic 
conflicts have begun to arise.

Both commercial and sport fishing operations have begun to suffer 
economic losses. Economic loss occurs when the an1mals_take fish caught 1n 
nets or become entangled 1n nets and damage gear. One recent study 
calculated the annual-(1980)-dollar loss as $600,000 (DeMaster 19??) 1n 
commercial California fisheries alone due to marine mammal (primarily 
pinniped) Interactions. This estimate does not Include losses In the 
shellfish industry attributed to expansion of the southern sea otter's 
range.

Other Interactions# Insignificant as yet# may occur as coastal 
development proceeds. Offshore oil drilling and transport activities can 
be expected to lead to potential Impacts on marine mammal populations# 
especi ally 1n the event of an oil spill. Continued growth 1n both human 
and marine mammal populations will undoubtedly lead to conflicts Involving 
recreational uses of beaches# coastal pollution# ocean transport routes# 
growth of aquaculture# etc. Thus# the economic costs of protecting marine 
mammals may be expected to Increase# not only due to Increased conflicts 1n 
the use of other marine resources, but also due to agency requirements for 
research/enforcement activities under the MMPA.

As a result# conservation/management of marine mammals can be enhanced 
by Information not only on economic costs# but also on economic benefits. 
The majority of costs associated with marine mammal conservation can be 
measured directly using market values (with the exception of foregone 
recreational opportunities). On the other hand, benefits frequently will 
be non-market values# such as the values attached to recreational and 
aesthetic benefits due to long run Impacts of marine mammals' contribution 
to the food chain. For example, positive near shore Impacts due to the 
predation of sea otters on shellfish have been Identified 1n northern
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California. Reduction of shellfish, which feed upon kelp, results 1n 
greater kelp production and growth of flnflsh stocks. The Increase 1n 
both kelp and flnflsh can be evaluated using market data on commercial 
kelp and fish prices.

With the exception of a similar relationship 1n Alaska between walrus 
and shellfish, this type of market benefit due to the presence of marine 
mammals Is not generally evident. The effects of most marine mammals 1n 
the food chain are not directly measurable, and hence the benefits which 
attend their preservation are primarily non-market benefits. Even so, a 
recent model formulated by Fisher and Hanemann (1984) provides a 
theoretical basis for presuming to estimate positive benefits for 
ecosystem preservation through preventing extinction of species.

B. Valuing Animal Species: Previous Work

Very little research has been conducted to quantify the non-market 
benefits associated with animal species. Of the few studies which exist, 
almost all have been directed at valuing consumptive uses; 1.e., the 
recreational values for hunting and fishing. The travel cost method, 
especially, has been refined considerably through a large number of 
applications [see for example, McConnell and Strand (1981), Miller and Hay 
(1984), and Huppert and Thomson (1984)]. Though these jtud1es~have 
demonstrated the feasibility of deriving consumer surplus values 
associated with hunting and fishing (e.g., Huppert/ Thomson estimate an 
annual aggregate consumer surplus value of $9.6 - $13.8 million for ocean 
partyboat fishing in California), these measures do not Include 
preservation benefits which might exist. This Is probably a non-1ssue 1n 
regards to many managed fish stocks and animal populations, but 1t may be a 
problem for estimating valuations for marine mammals where consumptive uses 
and perhaps even non-consumpt1ve uses are minimal.

The contingent valuation method has been applied 1n a very small 
number of studies to elicit estimates of Individuals’ values for animal 
species. The CVM study cited most frequently 1s perhaps that of Bishop 
and Heberleln (1979) 1n which hunters were asked by way of a mailed 
questionnaire to accept or reject a specific willingness to pay value 
(which was a different amount on each survey) for goose hunting permits 1n 
a Wisconsin wildlife preserve. (The State of Wisconsin provides a limited 
number of free permits, allocating them by lottery.) They reported a 
consumer surplus value for goose hunting of $880,000 based upon an average 
willingness to pay (WTP) equal to $63 per hunter (1 n 1978 dollars). By way 
of comparison, they asked other hunters to state their willingness to 
accept (WTA) compensation for the loss of permits, and derived an average 
value of $101. The WTP amounts were hypothetical whereas the WTA amounts 
were actually paid to respondents. Bishop/ Heberleln's comparative 
analysis used the travel cost method which provided a range of only $ll-$45 
as the average consumer surplus per goose hunter.

As discussed 1n the previous chapter, questions have been raised about 
the B1shop/Heberle1n results. Carson and Mitchell (1983) point out that 
non-part1c1 pants (1.e., those who did not respond to the mall survey) were 
viewed as participants; that 1s, they were Included 1n the study as 1f they 
had reported that they would not pay a WTP amount or they were rejecting 
a WTA amount. In fact, researchers have found that even with financial
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incentives, the best mall survey response rate 1s 90-9555 (Karuck and 
Berenson, 1975), and In other Instances non-participant rates of 50-70% 1n 
mall surveys 1s not uncommon. Furthermore, Bishop/ Heberleln's estimation 
procedures did not make any allowance for outliers, a problem which mlqht 
be expected to occur 1n a contingent valuation survey of this type. For 
example, 1n the WTP analysis Blshop/Heberleln truncate their estimation 
at 5200 because one respondent (out of 40 mailed) reported a WTP of $100 
and two respondents (out of 41 mailed) reported a WTP of $150. When 
Carson/MItchell re-estimated average WTP and WTA by truncating. Instead, 
where response rates became statistically Insignificant (as a means of 
eliminating non-part1c1pants and probable outliers) they found that 
average WTP may really have been between $10 and $14, whereas average WTA 
may have been between $20 and $51. Note that these re-estimated values are 
very close to Bishop/ Heberleln's range of $ll-$45 derived by using the 
travel cost method. This result 1s significant In that 1t Indicates first, 
the Importance of Identifying non-part1c1pants or "protest" responses and 
second, the large Impact that Inclusion of probable outliers can have on 
CVM results. Thirdly, the payment vehicle may have led to strategic 
behavior on WTP 1f respondents feared that the free permit would soon 
have a fee Imposed. Carson/MItchell suggest Instead the use of a payment 
vehicle such as a conservation fund.

Another CVM study conducted by mall was reported by Brookshire, 
Eubanks, and Randall (1983). A sample of Wyoming hunters was asked to- 
report annual will1ngness-to-pay to obtain a hunting permit for either 5 
years or 15 years Into the future. Some hunters were asked about a 
hypothetical situation where grizzly bear might possibly be available for 
hunting after one of these time horizons, and other hunters were asked 
similarly about bighorn sheep. The former 1s currently prohibited 
altogether under the Endangered Species Act, whereas the latter 1s
permitted on a limited basis by way of a small number of licenses Issued 
©sen y03 r•

- ^e Brooksh 1 re/Eubanks/Randal 1 survey asked hunters to state 
w1111ngness-to-pay 1n the context of future supply uncertainly; 1.e„ given 
some probability that the animal populations 1n question had recovered to 
levels sufficiently great to warrant the Issuance of hunting permits. 
Results Indicated average will1ngness-to-pay per year for grizzly bear 

°f $10*00“S21*S0 Per year with a 5-year time horizon and $9.70- 
525.90 per year with a 15 year horizon (the ranges are valuations reported 
£crnn»^eral scenar1os where the chance of permit Issuance was varied from 
25-90%). Average annual w111 1ngness-to-pay for bighorn sheep permits
tT?e,rQSr££1/*U,nCertainty ran9ed from *13.26-$22.90 (5-year horizon) and 

i 1°“529.1o (15-year horizon). Finally, hunters who reported that they 
would not want to hunt the species were asked to report wllUngness-to-pay 
for preservation (the analysts do not report the payment vehicle used). 
Reported mean existence values were $15.20-$24.00 annually for grizzly 
bears and $6.90-$7.40 annually for bighorn sheep. If respondents 
specified a desire to observe the animals 1n the wild, their wllUngness- 
to-pay responses were Interpreted fully as non-consumpt1ve use values; 
these average valuations were $21.00-$21.80 for grizzly bear and $18.00- 
523.00 for bighorn sheep. It 1s unclear 1f the survey used any Incre­
mental steps to assure reporting of maximum w 1111ngness-to-pay In any of 
the scenarios. Also, no controls are reported for Identifying protest 

s or outliers, which could explain some of the apparently anomalous
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results.

Though the Brookshire/ Eubanks/Randall study 1s one of the first 
attempts to empirically assess not only use valuations but also non-use 
valuations, .the data were obtained exclusively from hunters from whom 
valuation responses were elicited contingent upon a hypothetical hunting 
situation. If, 1n addition, hunters and non-hunters have preservation 
values for the animal species, these non-hunting values are not adequately 
1dent1fled.

Meyer (1980) has suggested an alternative valuation strategy for fish 
and wildlife. Based upon personal Interviews conducted 1n central 
California, the study requested that respondents report household values 
for songbirds, water and shore birds, migrating fish, and animals using 
natural cover (e.g., deer and racoons). However, these were not 
w1ll1ngness-to-pay values; rather, respondents were asked to simply state 
the annual worth of these fish and wildlife relative to current 
expenditures on local community services (police, welfare, roads, etc.). 
For each of three communities the mean responses were 39%, 4455, and 196%, 
respectively, of total expenditures on public services. Respondents were 
also queried about their hypothetical will1ngness-to-accept compensation 
for a loss of wildlife 1n their community. Average annual compensatory 
values per household were $551, $449, $457, and $546 for loss of each of 
the four animal groups, respectively, 1n the study area (with 40%.of 
respondents unwilling to accept any amount of compensation).

The relatively large values reported 1n the Meyer study can be 
attributed perhaps to use of the survey's constralnt-free .approach of 
eliciting valuations. Meyers Justifies this approach by positing that 
the appropriate analytical framework for estimating aesthetic values 1s use 
of supply theory, 1.e.» derivation of an "offer curve" Instead of a demand 
curve. But, Implicitly this approach assumes that the Individuals 
queried about their will 1ngness-to-accept payment currently possess the 
property rights with respect to the public good. Although such goods as 
public parks and wildlife are commonly viewed as belonging to everyone, a 
general conclusion from common property studies (see e.g., Hardin and 
Badln, 1977) 1s that property owned 1n "common" 1s, 1n fact, owned by no 
one. This means that the "ownershlp-1n-common" nature of these goods 
prevents Individuals from excluding others from use, which 1n turn means 
that no Individual will assume responsibility for protection or maintenance 
of such goods.

This 1s an Important observation because the supply curve 
(w1ll1ngness-to-accept) for market goods (e.g., domestic cattle) 1s largely 
determined by owners' production and maintenance costs relative to market 
prices. On the other hand, determining a supply curve for common property 
goods (e.g., wild squirrels) 1s not supported by economic theory in that 
Individuals have no ownership responsibilities and therefore are not 
required to consider anv economic tradeoffs when reporting values. If 
supply curve analysis 1s to be used within the usual construct of 
opportunity costs foregone in production of the good, 1t would seem more 
theoretically correct to ask respondents how much they would be willing to 
forego (i.e., pay) to "produce" a level of the public good. This 
translates, for example, 1 hto a w 1111ngness-to-pay type of question to 
support public conservation/management programs of wildlife, since 1t would
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be expected that the payment (or opportunity cost along the supply curve) 
would be equal to the benefit received at the margin.

If we consider Meyers' results from the demand analysis perspective 
Instead, the w1111ngness-to-accept approach 1s an equivalent variation 
measure of consumer surplus that 1s unconstrained by Income. Again, this 
assumes that the property rights for the good are In the hands of the 
respondent. If this were In fact the case with wildlife then we would 
generally expect the owners to either maintain the animals privately or 
sell them 1n markets to those who would, as Is the case with domestic 
animals. Thus, the common property problems of over-use and abuse 
generally would not exist, nor would Issues regarding public 
conservation/management. Furthermore, evidence from other studies has led 
to a general consensus that WTA questions do not elicit appropriate value 
measures. (See Section II3.a. of this report, as well as a summary report 
on the state-of-the-art of the CVM 1n Cummings et a!., 1984.) It would 
seem that responses such as those reported by Meyers are useful for 
providing Information on whether or not values for wildlife conservation 
exist; however, valuations which do not require respondents to consider 
economic trade-offs can not be theoretically Justified as measures of 
benefit estimates for public programs which must consider economic trade­
offs.

Finally, Stoll and Johnson (1984) conducted a w1111nghess-to—pay 
survey for a whooping crane population which can be viewed at the Aransas 
National Wildlife Refuge 1n Texas during part of each year. 
Questionnaires were distributed to on-s1te visitors and mailed to Texas 
residents anj out-of-state residents. Protest bids were Identified and 
removed, but no correction for outliers was made. Preliminary results 
Indicate a mean annual use value of $1.40 per respondent (as a hypothetical 
entrance fee to the refuge, the amount over and above a reported 
w 1111ngness-to-pay of $34)7 to visit the refuge without whooping cranes). 
Wmingness-to-pay estimates were also elicited In the form of a 
hypothetical contribution to a preservation fund, contingent upon a 
hypothetical withdrawal of public funding. Mean values reported by 
Individuals who Indicated a desire to visit the refuge are deemed option 
price and range from $10.67 per year for Texas residents to $16.87 per year 
for refuge visitors. Will1ngness-to-pay by Individuals who did not expect 
to visit the refuge In the future resulted 1n a mean existence value of 
$1.03 per year for Texas residents and $9.33 per year for current refuge 
visitors.

C. Yalulnci Marine Mammal Populations; The Existence of Existence Value

The Johnson/Stoll study of whooping cranes was the first to elicit 
benefit valuations from both non-consumpt1ve users and non-users for an 
endangered animal species. Their approach can be applied to the problem of 
valuing societal benefits associated with marine mammal populations. 
However, the whooping crane study looks at one Isolated bird species which 
1s very endangered and which Imposes no perceptible direct costs on human 
activity. Furthermore, respondents were aware of the exact location of 
the whooping cranes 1f non-consumpt1ve use (observation) was desired. Some 
of these circumstances will be true for some marine mammals; however, 
accessibility to marine species 1n the wild may be limited. Indirect 
exposure through television and books may differ from that experienced with
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whooping cranes. Thus» the WTP measures obtained in the whooping crane 
survey can not be expected a priori to apply to marine mammals.

The section which follows describes the CVM approach used to elicit 
valuations for marine mammal populations. Before proceeding, 1t 1s useful 
to outline the types of benefits for which marine mammals are valued. 
Mendelsohn (1984) has compiled an appropriate 11st of relevant benefits 
which 1s presented here without elaboration. These are: consumptive and 
non-consumpt1ve recreation, Indirect recreation by way of media exposure 
(films, books), bequest value, "chemical mining," research on chemicals and 
genetics, experimental value, pest control, enhancement of other desired 
species (1.e., Importance 1n the food chain), option and quas1-opt1on 
values, and existence value (from Table 1 1n Mendelsohn, 1984, p.3). 
After a generally persuasive discussion of each, Mendelsohn argues that 
only use values are relevant for measurement of the benefits of preserving 
endangered species. The utilitarian argument 1s that all other values, 
such as option value or existence value, are 1n fact use values captured 1n 
benefits elsewhere. For example, the argument 1s posited that existence 
value does not exist, and that 1f people were allowed ng. Information on the 
animal stock (precluding of course visits in the wild, but also media 
Information), then w1111ngness-to-pay for blind faith In the animals' 
continued existence would be zero.

In the section which follows, we take issue with-the strictly 
utilitarian approach to value measurement. It mav be true that existence 
value 1s zero when 1t 1s narrowly defined to preclude all direct and 
Indirect exposure to the animal or Information about the animal, but this 
Is conjecture. Even if we accept the conjecture, the question arfses as to 
how, then, are non-use values to be measured? Mendelsohn argues that 
these values are captured 1n payments for movies, television documentaries, 
live zoo and aquarium exhibits, and books. However, any effort to 
enumerate the large number of media exposures for any particular animal 
and then ascertain the total w1111ngness-to-pay for that species would 
generally be such an enormous task as to render it an Impossible endeavor. 
Furthermore, casual conversation with Individuals concerned about wildlife 
protection will reveal that there are those people who adamantly claim 
their values are not tied to utilitarian concerns. . Even If we concede that 
such Individuals actually value animal species because of what might be 
defined broadly as a utilitarian concern for ecological Integrity which 1s 
required for their own species' long-term survival, we would argue that 
the issue 1s one of semantics.

For the purposes of the study described 1n the next sections, 
existence value 1s defined as the maximum w 1111ngness-to-pay for those 
benefits which are not tied to direct use. By direct non-consumpt1ve use, 
we are referring to current or future on-s1te observation of animal 
species. The distinction 1s important because 1t allows Individuals to 
Indicate their demand for the public good even though current or future 
uses are not Intended. In this way, benefit estimates for species 
preservation need not be tied necessarily to recreational use.

IY. APPLICATION OF THE CVM IN MARINE MAMMALS VALUATION

Analysis of the usefulness of the CVM for marine mammals valuation 1s 
based upon the results of a survey mailed from San Diego State University
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1n 1984. The sample population was 1,000 California residents. Names and. 
addresses were randomly chosen from telephone books according to the 
population distribution of the state (based upon the U.S. Census of 
Population 1980) - 21.955 were were sent to San Franc1sco/0akland/San Jose, 
48.655 to Los Angeles/Long Beach/Anaheim, 7.455 to San Diego County, 3£% to 
Sacramento, 9.73, to other urbanized areas, and 7.6X to rural areas (places 
with less than 2,500 residents.)

A copy of survey materials 1s provided 1n the Appendix to this 
section. A description of the survey follows, as well as a discussion of 
practical and methodological issues which were addressed 1n the survey's 
development and Implementation.

A. Survey Description

Following DUlman (1978), the survey procedure consisted of three 
mailings. The first included an Introductory letter which outlined the 
purpose of the survey and assured confidentiality, a brief description/ 
directions sheet, two descriptive sheets' on the mammal groups to be 
evaluated, a questionnaire, two yellow answer sheets, and a self-addressed 
stamped return envelope. The second mailing was a reminder postcard sent 
to those households from which responses had not been received. The third 
mailing was another letter accompanied by a second copy of the survey 
materials.

The four species of mammals which were described to the respondents 
are representative of marine mammals-In California. All surveys requested. 
responses for bottlenose dolphins, California sea otters, and northern 
elephant seals. However, half of the surveys also asked respondents to 
provide responses for gray whales, whereas half were asked to answer for 
blue whales. The first whale population 1s quite abundant and can be 
viewed easily on whale watching tours or from the coast, whereas the 
second is quite rare (some researchers believe the blue whale population to 
be beyond recovery) and virtually Impossible for anyone but researchers to 
observe. These four particular species were chosen 1n order to represent a 
spectrum of attributes - appealing versus unattractive (sea otters versus 
elephant seals), visible versus Inaccessible, large versus small, familiar 
versus unfamiliar, endangered versus non-endangered.

In the descriptions of the four species, the following Information was 
provided:

(1) A typical picture of one or more animals 1n the wild. Appealing 
pictures or textbook drawings were avoided 1n order to 
approximate a typical viewing experience.

(2) A small map Indicating the range of each population.

(3) A scale of population levels and dates at which they have 
occurred in the past. For all mammals, the following scale 
applled:



26
f

A. a best estimate of the undisturbed population, before human 
activity11. This scenario was dated to show when excessive 
hunting of the animal began off the California coast.

B. an Incremental Increase In the population above current 
level C, but below the historical maximum A.

C. the 1984 population level which exists1^ under protective 
leglslatlon.

D. a population level which reflects a best estimate of the 
historical low number of animals when hunting was allowed1^. 
This "no protection1’ case was dated to provided Information 
on what happened to the populations when hunting was 
unregulated. (This was not relevant for dolphins since the 
California population has not been hunted.)

(4) History; A brief discussion of the animals and Information on 
on whether or not they have been considered to be 1n danger 
because of human and/or natural causes.

(5) Current population; Estimates of the number of animals off 
the California coast and how these populations are changing.

(6) Worldw1de; How the California population compares to the 
— worldwide numbers of these animals. For example, are there many

other animals of this same type found around the world? Or are 
most or all of this type of animal found along California's 
coast?

(7) Seeing the animal; How accessible the animals are for viewing 
and and photographing 1n the wild. The respondent was referred 
to the map which Illustrates range. Also, some rough figures 
were provided on the average number of animals per square mile 
of ocean near the shoreline within the range for each of the 
situations A-D. The respondent was advised to use this 
information to get some Idea of his/her chances of seeing the 
animals,

The questionnaire Itself was divided Into three parts—travel cost 
information, the CVM study, and socio-economic questions. In Part I, 
titled "Seeing the Animal," a brief orientation was provided 1n the 
Introductory questions which ask respondents to report exposure to a 
species through communications media, captive display, or actual 
observation 1n the wild. (According to DUlman, as a means of encouraging 
respondents to continue, the first questions should be ones which require 
little effort and which will ha«e "yes" answers for most people.) The

llAntonel1s et al. (1981), Cohen (1981), Cooper and Stewart (1983), 
Daugherty and Schuyler (1979), Gaskin (1982), Hansen (1983), Leatherwood 
et al. (1982), and U.S. F1 sh and W 11 dl 1 fe Service (1981).
"See footnote 11 for data sources. 
iJSee footnote 11 for data sources.
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remainder of this part attempted to Identify travel behavior for 
respondents who reported recent observation 1n the wild; those who did not 
report recent observation were referred to Part II.

Part II, titled "Importance of the Animal," used the CVM to el 1c11 
valuation responses from both users d.e., observers) and non-users. The 
responses to Part I and Part II were recorded on the first page of the 
yellow answer sheets. The respondents reread the questions 1n Parts I and 
II four times, answering all questions for whales first, then for 
bottlenose dolphins, California sea otters, and northern elephant seals. 
The answer sheet was divided Into five columns. The first column gave 
brief Instructions for each question, and each of the other columns 
provided answer spaces for the same questions asked for each of the four 
species. At the bottom of the answer sheet, a payment "bid card" (as 
suggested by Carson and Mitchell, 1984, to allow respondents to focus on 
their bid without creating starting point bias) was provided for use 1n the 
WTP questions. Payment choices ranged from SO to $200, with low values 
Incremented by small amounts. Values from $20 to $100 were Incremented by 
$5, and over $100 by larger amounts.

The second and final page of the answer sheets was entitled "About 
You." On this sheet. Individuals were asked to provide confidential 
Information on socio-economic variables: number of residents 1n the 
household, age and sex of respondent, employment and annual Income, years 
of education, and whether or not huntlng/f1shing or membership In an 
environmental group applied to adult members of the household. Also, an 
"Avidity Scale" was described, on which respondents were asked to Indicate 
their avidity on a 0-10 scale for each of the following: . swimming, 
sailing, surfing, sunning at the beach; ocean activities which require a 
motorized boat; fishing for sport (shellfish and blllflsh) 1n the ocean; 
protection of ocean animal populations; protection of any animal population 
1f endangered; and preservation of "wilderness" types of areas where no 
human development or machinery are allowed.

In the past, many valuation studies have utilized face-to-face 
Interviews to collect data. However, budget constraints have led 
researchers to turn to mall and telephone survey techniques Instead. 
0111 man (1978) describes a number of tested techniques which not only help 
to Insure that Interview bias does not result, but also enhance response 
rates. This survey Incorporated many of these techniques; for example, 
each introductory letter was personally addressed and hand signed. Also, 
though budgetary limitations prohibited offering respondents any financial 
Incentives for filling out their questionnaires, some Incentive was 
provided by promising to send respondents a copy of the study results. 
However, DUlman also suggests the use of a booklet form for the 
questionnaire, Ideally with an appealing cover illustration. 
Unfortunately, printing costs made this Impractical for this CVM study. 
Because several species were of interest, a booklet would have been quite 
large 1f questions were repeated several times so that answers could be 
made on the booklet. Thus, It seemed more reasonable to use one 
questionnaire for all species, and employ one answer sheet which also made 
clear the Idea that four different species were being valued but the 
approach was the same 1n all cases.
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B. Methodological/Theoretical Issues

The Initial contingent valuation questions are shown below. The 
Individual 1s-referred to the description sheets for the animal population 
and asked to state a w1111ngness-to-pay amount to avoid moving from the 
current Situation C to Situation D. The payment vehicle of an earmarked 
fund was chosen to avoid the negative connotations which generally attend 
tax payments. Since we are referring to free roaming animal species, a 
user fee did not seem to be an appropriate payment vehicle, especially 
since 1t was not expected a priori that all households would have observed 
or plan to observe all of the species 1n the wild.

PART II. IMPORTANCE OF THE ANIMAL

Please answer the following questions whether or not you have seen this animal In the 
wild or elsewhere. Some people believe that hunting (if allowed), pollution and
fishing nets In the ocean could destroy many marine mammals. Some people even
believe that without protection these animals might not survive in the ocean off the
California coast. This animal Is protected by government programs which, of course,
have costs.—The following questions are Resigned to find out how much your household 
values protection of this animal.

9. Please loolt at the chart shown on the left-hand side of the Description Sheet 
for this animal. The level marked £ shows the current population size. Assume 
for a moment that this animal is no longer protected from hunting or other types 
of damage. Assume also that without protection, the population would fall to 
Situation I). This would, of course, decrease your chances of seeing the animal 
and could also endanger the population. Please look over the descriptions about 
the animal as you think about moving from C to £. Suppose that the only way of 
avoiding Situation D Is if households were willing to contribute to a fund 
specifically used for this purpose. Suppose also that each household in the 
nation were required to pay the average amount of all households' answers to the 
following question, rather than the actual amount of your response. What would 
be the maximum amount (in dollars) your household would be willing to pay per 
year Into the fund to procect this animal and prevent Situation D? PLEASE 
CHOOSE YOUR ANSWER FROM THE PAYMENT CHOICES SHOWN AT THE BOTTOM OF THE YELLOW 
ANSWER SHEET.

10. Suppose a survey such as this was conducted, but the average responses to 
Question 9 did not provide enough funds to prevent Situation £. Please look at 
the payment choices at the bottom of the yellow answer sheet and indicate any 
additional amount over and above your response to Question 9 which your 
household would be willing to pay at most per year Into the fund to prevenc 
Situation D.

11. Your maximum yearly payment Is found by adding together the numbers you gave In 
Question 9 plus Question 10. Please write this total next to #11 on your answer . 
sheet.
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The questionnaire was structured to avoid several potential problems. 
The discussion below addresses several areas about which criticisms of the 
CVM have been raised due the potential for bias.

Strategic.Behavior

To reduce the likelihood of strategic behavior 1n the reporting of 
valuations, an Incentive-free payment mechanism was Introduced. 
Respondents are asked to report annual WTP for their household, given that 
the actual payment would be an average of all respondents valuations. 
Furthermore, to encourage true revelation of preference and avoid free 
riding behavior, the stipulation was made that all Individuals would be 
required to contribute this amount In the hypothetical situation.

Even so, some strategic behavior could still exist on the part of 
Individuals who strongly favor or disfavor the public good. Therefore, one 
reason for collecting socio-economic data later on 1n the survey 1s to 
enable us to Identify outliers when the results are analyzed. This allows 
for some control on the few respondents who may attempt to behave 
strategically. Rational Individuals who are not behaving strategically 
may be expected to report a maximum WTP which reflects perceived benefits 
at the margin. Perceived benefits, or utility can be expected to be a 
function of Income and perhaps other variables. For example:

Udncome, location of residence, family size, age, occupation, 
education, previous exposure to marine mammals or other wildlife, 
avidity for marine recreation and/or wildlife conservation, etc.)

If econometric analysis Indicates that an Individual’s WTP deviates 
significantly from the reported WTP of Individuals with similar socio­
economic characteristics, this may Indicate strategic behavior and this 
data point can be removed (see Section Y for a detailed discussion of this 
procedure).

However, as noted previously, strategic behavior Is rarely Identified 
In CVM studies. (For example, 1n a CVM study by Brookshire in which 
campers were asked to state their WTP to preserve a recreational site, the 
only case of strategic behavior appeared to be an economist who happened to 
be vacationing at the site with h1s family.) Generally, we would expect 
people to have little Incentive to report biased WTP due to the 
hypothetical nature of the questions.

Hypothetical Bias

The willIngness-to-pay questions were structured to provide as much 
consequence realism as possible. Population characteristics (threatened/ 
endangered status accessibility for viewers, uniqueness, range) were 
described 1n order to determine If respondents take such Information Into 
account when stating valuations for different species of mammals.

The first question, w1ll1ngness-to-pay to avoid deterioration from the 
current Situation C to Situation D was based upon historical evidence of 
drastic reductions 1n the respective marine mammal populations when 
protection was neither funded nor enforced. To further encourage 
participants to provide considered WTP responses, Individuals were asked
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to consider all monthly expenses (utilities and home expenses* 
entertainment* food and clothing* education, or charity) when making a 
final valuation estimate. This was Included to counter a criticism of the 
CVM that Individual’s values are estimated 1n partial equilibrium.

The w1111ngness-to-pay response to prevent deterioration from C to D 
can be depicted graphically using Indifference curve analysis* as shown 1n 
Figure 5. If environmental degradation (reduction 1n marine mammal 
populations) 1s depicted along the horizontal axis, and (B^, G^) represents 
an Individual’s current position on Indifference curve Ig* then the maximum 
WTP to prevent deterioration to 1s Yi-Yg, an equivalent variation 
measure (EVg). In this case* the property rights do not rest with the 
respondent. However, the respondent may also be asked to state a 
w1111ngness-to-pay to obtain an Improvement from Xg to X,. The 
compensating variation measure (CVj) will be equal to EVg for trie same 
change 1n environmental quality. Th'us, 1t 1s valid to state the 
will 1ngness-to-pay question 1n terms of either the deterioration or 
Improvement situation since the magnitude of the stated value will be the 
same In either case.

In the marine mammals survey, two additional questions were asked to 
determine respondents’ will1ngness-to-pay to attain Incremental Increases 
1n each species above current population levels. The Increases described 
were related to historically high population levels that existed before 
excessive hunting ensued. These questions were meant to provide further 
Information on whether Individuals' answers appeared to be based upon 
consideration of the situations, or were simply random, due to the 
hypothetical nature of the survey.

Note also the relationship between the w1111ngness-to-pay and 
w1ll1ngness-to-accept measures 1n Figure 5. Since EVg=CVj<. EVr=CVg, we 
avoided the use of WTA questions since Individual property rights for 
marine mammals do not exist and the use of WTA would have Increased the 
hypothetical nature of the survey.

Lastly, we attempted to gather Information on respondents' travel 
experiences to observe the marine mammal populations off the coast of 
California. These data can be used to conduct a travel cost study for 
purposes of comparison with CVM estimates, thus helping to dispel claims 
that the w1ll1ngness-to-pay estimates suffer from hypothetical bias.

Starting Point Bias

Rather than use a starting point, Individuals were asked to choose 
from a "payment card" shown at the bottom of the answer sheet. Initial 
WTP was then "pushed" to the maximum as 1n a bidding process. Values 
ranged from SO to $200, with Increments as shown:
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Payment Choices: $0 SI.00 $10 S25 $45 $65 $ 85 $110
10c! 2.00 12 30 50 70 90 120
251 5.00 15 35 55 75 95 150
50 <t 7.50 20 40 60 80 100 200

Payment Vehicle Bias
In order to avoid protests due to use of Increased tax payments as a 

payment vehicle, Individuals were asked to state WTP Into a preservation 
fund to be used to protect marine mammals.

PART XI. IMPORTANCE Of THE ANIMAL

Please answer the following questions whechcr or not you have seen this animal In the 
wild or elsewhere. Some people believe that hunting (If allowed), pollution and
fishing nets to the ocean could destroy many marine mammals. Some people even
believe that without protection these animals might not survive In the ocean off the
California coast. This animal Is protected by government programs which, of course,
have costs. The following questions are designed to find out how much your household 
values protection of this animal.

?. Please look ac the chart shown on the left-hand side of the Description Sheet 
for this animal. The level marked C shows the current population size. Assume 
for a moment that this animal Is no-longer protected from hunting or other types 
of ^damage. Assume also thac without protection, the population would fall to 
Situation D. This would, of course, decrease your chances of seeing the animal 
and could also endanger the population. Please look over the descriptions about 
the animal as you think sbouc moving from to D. Suppose that the only way of 
avoiding Situation D_ la If households were willing to contribute to a fund 
specifically used for this purpose. Suppose also that each household In the 
nation were required to pay the average amount of all households' answers to the 
following question, rather than the actual amount of your response. What would 
be the maximum amount (In dollars) your household would be willing to pay per 
year Into the fund to protect this animal and prevent Situation D? PLEASE 
CHOOSE TOUR ANSWER FROM THE PAYMENT CHOICES SHOWN AT THE BOTTOM OF THE YELLOW 
ANSWER SHEET.
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Information Bias

Given our desire to encourage a higher response rate by limiting the 
survey's length, we provided as much Information on each species as one- 
half page would allow. This Included the historical setting, population 
status and location, potential for siting, and a picture of the animal. 
Every effort was made to avoid making sympathetic statements about 
endangered species or to show aesthetically appealing pictures/scenes 
which would not be viewed 1n actual sitings in the wild.

Protests.

Aside from Individuals who wrote to say they could not or would not 
respond, we also used the following question to Identify protest bids:

12. On che flrit yellow answer sheet, please circle the answer (roa the choices
below which best describe your reaaoa (or responding ca Questions 9 and 1C os 
you did.

A. CHOSE BEST ESTIMATES OF WHAT SHOULD BE PAID TO PREVENT SITUATION 0.
B. DO NOT FEEL VE SHOULDJ>At, BUT THE GOVERNMENT SHOULD.
C. THE FUND DESCRIBED IS ~AN INAPPROPRIATE WAY TO PROTECT THIS ANIMAL.
D. COULD NOT AFFORD ANY MORE.
E. UNWILLING TO ESTIMATE DOLLAR AMOUNTS EVEN THOUCH HOUSEHOLD VALUES THIS 

ANIMAL.

Those respondents who stated a zero WTP, and also answered "B", "C", 
or "E" were identified as protestors and were removed from the sample.
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SURVEY MATERIALS
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SDSU
DEPARTMENT OF ECONOMICS 
COLLEGE OF ARTS AND LETTERS 
SAN DIEGO STATE UNIVERSITY 
SAN DIEGO CA 92182

(619) 265-5471

Respondent's Name 
Street Address 
City, CA Zip

july 22, 1984

Currently, all mammals living 1n the ocean (whales, do!ph1ns/porpo1ses, sea otters 
and seals/sea Hons) are protected by federal law. Protection programs are being 
followed because of a fear that some of these animal populations might be hunted 
or displaced by human activity until they are no longer found 1n our coastal 
waters. Many people believe that these types of programs can greatly affect the 
quality of life provided 1n both coastal states and the nation. However, no one 
really knows how much households like yours feel they benefit from such programs.

Your household 1s one of a small number 1n which people are being asked ta give 
their opinions on these matters. It was chosen from a random sample of the entire 
state. In order that the results will truly represent the'thinking of the people 
of California, 1t 1s very important that each answer sheet be completed and 
returned. Please fill our and return the two yellow sheets only. We would like 
any adult member of your household to completethe questions, but please feel free 
to ask any member(s) of your family to help you determine the answers for your 
household.

You may be assured of complete confidentiality. This 1s an opinion poll and will 
not be used for any commercial proposes. The answer sheets have an Identification 
number for mailing purposes only This 1s so we can check your name off the 
mailing 11st when your answers arrive. Your name will never be placed on the 
answer sheets.

As I am sure you are aware, economic pressures are forcing our government to 
decide which programs the public feels are most beneficial and should be provided. 
Your family's opinion should be considered. It 1s Important Information needed to 
better understand how much people value the marine mammals living 1n our coastal 
waters. The results of this research will be made available to official and 
representatives of our state and federal government, members of Congress, and all 
Interested citizens.

If you would Hke to receive a summary of results from this research, please write 
"copy of results requested" on the back of the return envelope. Also, I would be 
happy to answer any. questions you might have; you may contact me at the telephone 
number or address at the top of this letter.

Thank you 1n advance for your assistance.

Sincerely

Ronda K. Hageman 
Project Director

THE CALIFORNIA STATE UNIVERSITY
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DEPARTMENT OF ECONOMICS 
COLLEGE OF ARTS AND LETTERS 
SAN DIEGO STATE UNIVERSITY 
SAN DIEGO CA 92182

(619) 265-5471

September 5, 1984

Dear Concerned Californian;

Last month I wrote to you seeking Information on your experience and views 
regarding the marine mammals living off our coast. We have not yet received 
your completed answer sheets.

We are conducting this study because of a belief that citizen views should be 
taken Into account when public policy 1s formed which affects coastal resources 
such as marine mammals. No matter whether you are 1n favor of or opposed to 
such policies, your preferences can be made known to state and federal 
pollcmakers when you participate 1n this study.

I am writing to you again because of the significance each questionnaire"has to 
the usefulness of the study. Out of all the households In California, only 1 
out of 7500 families was chosen using scientific methods to.select a random 
sample. So, our ability to accurately describe how Californians value 
government policies which affect marine mammals depends upon you and others who 
have not yet responded. This 1-s because our past experiences suggest that those 
of you who have not yet sent your answers may have quite different preferences 
than those who have.

This 1s the first statewide study of this type which has ever been done. 
Therefore, the results are of particular Importance to the many citizens, 
community planners, and lawmakers now considering what kinds of government 
programs should be pursued so as to best meet the wants of families such as 
yours. The usefulness of our study depends on how accurately we are able to 
describe what the people of California believe.

In the event that your questionnaire has been misplaced, a replacement 1s 
enclosed. Please fill out the iaLfi vellow sheets only, and return them 1n the 
self-addressed, stamped envelope provided.

Your cooperation 1s greatly appreciated.

Ronda K. Hageman 
Proj ect D1rector

P.S. Many people have written to ask when the results will be available. We 
hope to have them out sometime next month. If you would also like to receive a 
summary of results, please write "Copy of results requested" on the back of the 
return envelope when you mall us your completed yellow answer sheets.

THE CALIFORNIA STATE UNIVERSITY
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INSTRUCTIONS

On the following two pages, you will find information on four types of mammals 
yhich live in the ocean off the California coast- These are gray whales, 
bottlenose dolphins, California sea otters, and northern elephant seals. With 
each group is a representative picture and some information on four aspects of 
each animal:

History: A brief discussion of the animals and information on whether 
or not they have been considered to be in danger because of human 
and/or natural causes. This information is accompanied by a chart 
showing how many of these animals have lived off the California coast 
since humans began settling here.

Current population: Estimates of the numbers of animals off the 
California coast and how these populations are changing.

Worldwide: How the California population compares to the worldwide 
numbers-of these animals. For example, are there many other animals 
of this same Hype found around the world? Or are most or all of this 
type of animal found along California's coast?

Seeing the animal: How accessible the animals are for viewing or 
photographing in Che wild. There is a map to show you where these 
animals are found. Also, you can get some idea of your chances of 
seeing one of the animals from the information on how many animals 
there are per square mile of ocean near the shoreline.

After you have read about all four groups of animals, please turn to the 
following page, entitled SPECIAL MARINE MAMMALS SURVEY.

When answering the Special Marine Mammals Survey, please use the first yellow 
answer sheet to record your responses. Answer all questions for gray whales 
in column A of the answer sheet, answer all questions for the bottlenose 
dolphins in column B, column C for California sea otters, and column D for 
northern elephant seals.
When you have answered all questions, please return to us only the two yellow 
sheets, using the self-addressed, stamped envelope enclosed.
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GRAY
WHALES

Mumbers Off 
Califorala's 

Coast

A
B
C

before 1800

RANGE

24,000(?)

20,000

1984 (protection) 
16,000

1875 ( QO „ \-—(protection)

History: Before 1800, grey whales probably numbered 24,000. Although 
North American oatlves hunted than somewhat, extensive European whale 
hunts began in 1857. Only 1,300 whales survived by 1875, and killing of 
gray whales ceased In 1880 because the species was believed to be extinct. 
When gray whales were later found, extensive hunting resumed la Che 1920* s. 
However, hunting gray whales was outlawed in 1946 because, again, the 
anInal was thought to be nearly extinct.
Current Population; About 16,000 gray whales nw travel along California’s 
coastline. It la estimated that this population la growing by 3Z/year.
Worldwide: This population migrates from cold northern feeding grounds to 
breed in warm Mexican lagoons. These are probably the only gray whales 
left In the world. There was once a group off Korea, buc they are now 
believed to be extinct.
Seeing the Animal: Gray whales can be seen along the entire California 
coast. They travel southward, traveling quite close to the coastline 
between December and February, but can also be seen further out la lace 
spring. ___
Situation C: Currently, there are about 3.3 anlaala/square alls of 

ocean during this period.
0: Mo chance of seeing the animal.
8: 4.7 anlaala/square mile of ocean.
A: 5.6 anlaala/square mile of ocean.

BOTTLENOSE 
DOLPHINS -

Numbers Off 
California's 

Coast

2JU3GZ

A--l.ooo

before 1850
840 (?) 

1984 
700

[> ^50

History; Little Is known about past populations of boctlenose dolphins la California.
There have been reports that the animals were perhaps somewhat more abundant chan 
today since more sightings of the anlaala occurred la the early 1900's in areas which 
are heavily developed today, such as San Diego’s harbor. Buc no real evidence that 
the numbers of animals has declined exists. The animals have never been hunted commercially 
buc they are one of the most popular animals captured alive and shown at exhibits such as 
San Diego's Sea World. Each year, a very limited number of permits are Issued to allow 
capture of boctlenose dolphins for these types of live exhibits.
Currenc Population: Two fairly separata populations live off of the Southern California 
coast. One group of about 250 anlaala lives within 300 yarda of the shore between Long Beach 
and down into che Baja. Another group of perhaps 450 animals lives further from shore, 
concentrated around Catalina Island. These populations may be growing at about 41 per r^- 
year at this time, and probably have not changed very much since before human settlement Lr“' 
of the area. ’ x
Worldwide: Although soo* people believe the California dolphins are distinct from ocher 
types of boctlenose dolphins, the National Marine Fisheries Service of che U.S. recoenlzmadKZJ 
only one type of boctlenose dolphin throughout che world. These animals are very abundance!* 
all over che world's oceans, and do not appear to be disturbed by human activity.
Seeing the Animal: Because these dolphins live so near to Che shore or to Catalina 
Island, chey are one of che most commonly observed marine mammals in Southern California. 
Situation C: Currently, chere are roughly 10 animals/square mile of ocean near che shore, 

and .2 animals/square mile of ocean around Catalina Island.
D: 5.4 animals/square mile of ocean near shore; .1/square mile near Catalina Is..
B: 13 animals/square mile of ocean near shore; .25/square mile near Cacalina Is..^
A: 16 animals/square mile of ocean near shore; .3/square mile near Catalina Is. • —.



38

BLUE
WHALES

Numbers Off 
Culif ora la’s 

Coast

before 1900
1Q,000(?)

History: The blue whale ia the largest living animal. It haa been hunted extensively since 
the”early 1900's, primarily in feeding grounds in cold northern and southern waters, but also 
in the Pacific and Atlantic Oceans. The worldwide population was probably well over 100,000 
before hunting began. Since we know very Little about past or current numbers of blue whales, 
we can only guess that before extensive hunting began perhaps 10,000 blue whales migrated 
annually along California coast. When many scientistsbelisved that there was little 
chance of saving the world's blue whales from extinction, an international baa on killing 
these whales was agreed upon in 1965.
Current Population: Very little Is known about blue whales because they are extremely rare 
coday. Also, they swim very fast and dive very deep. Some scientists believe that so 
few blue whales exist at fhi« time that they will probably becoma extinct. Other* scientists 
believe chat tha animals have begun to recover, especially the population living in this — 
part of tha world. One estimate is that perhaps a thousand or more migrate off California's 
coast because researchers have seen them outside the Channel Islands and in Monterey Bey. 
However, no clear increaaa la tha population haa been determined.

3^5^jjproc«ccloa) Worldwide: Very little is known. Estimates have been made that several thousand exist, but 
no daar incraasa in population siza haa been determined.
Seeing che Animal: Because of their extreme rareness, thera is probably no chanca of seeing 
the animal cm;Tencly~or la any of the situations shown except possibly in Situation A.

2,580

1984 (protection)
1,290

1939
(?)

RANGE

BOTTLENOSE 
DOLPHINS

lumbers Off 
California* s 

Coast

A -1.000
before

840 ( 
1984 
700

1850
?>

D-- 350

History: Little is known about past populations of botclanose dolphins in California.
Thare have been reports that Che animals were perhaps somewhat more abundant chan
today sines more sightings of che animal» occurred in che early 1900's in areas which
are heavily developed today, such aa San Diego's harbor. Buc no real evidence chac
the numbers of has dadlnad exists. The animals have never been hunted commercially,
buc they are one of Che most popular animals captured alive and shown at exhibits such as
San Diego's Ses World. Each year, a very limited number of permits are issued to allow
capture of boeclenose dolphins for these types of live exhibits.
Current Population: Two fairly separate populations live off of the Southern California 
coast. Ona group of about 250 animals lives within 300 yards of the shore between Long Beach 
and down lpco che Baja. Another group of perhaps 430 animals lives further from shore, K 
concentrated around Catalina Island. These populations msy be growing at about 4Z per 
year at this time, and probably have not changed very much since before human settlement 
of the area.
Worldwide: Although some people believe the California dolphins are dlselnct from ocher 
types of boeclenose dolphins, Che National Marina Flsharles Service of che U.5. recognizes’ 
only one type of boeclenose dolphin throughout che world. These animals are very abundantly, 
all over che world's ocaana, and do not appear to be disturbed by human activity.
Seeing the Animal: Because these dolphins live so near to Che shore or to Catalina ___
Island, they are ona of the moat commonly observed marine mammals la Southern California. 
Situation C: Currently, there are roughly 10 animals/square mile of ocean near che shore,

.2 animals/square mile of ocean around Catalina Island.
D: 5.4 animals/square mile of ocean near shore; .1/square mile near Catalina Is..
B: 13 animals/square mile of ocean near shore; .25/square mile near Catalina Is.,._^
A: 16 animals/square mile of ocean near shore; .3/square mile near Catalina Is. »

Catali
Island
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SAMOS

CALI FORNIA 
SEA OTTERS

lumbers Off 
California's 

Coasc

before 1783

B--
C

16,000

3,000

1984 (protection)
1,300

Hlscorv: S.for. European £ur trading »•*“ In 1783. tI.B0T000 ... octio living off in). California up th.coa.tlin. ” *■”?
Of these. porta,* 16.000 lived off California'* co«t. Excen.lv. hunting
b.lUf tint ...otters were nearly extinct by 1911. In rtae yoar. an international
agr««««nt banned hunclng of sea otters.^ ssrr^s 2:P:i vzkzr

* A1..W. hut lc is uncertain as eo whether or not they are the same type of sea otter 
a. cho onia Uvlng In California, Alao, so— people btUm that an 
California could roduco tha nonbor of aniaala bora to naar extinction. (This ha* no

rtoulhU in known that oil In tha fur of ... octar. naka* It alno.t Inpoa.lbl.
th... ruwnl, tha California ... ott.r ha. b.an placed on

tha “Thraacanad" lint under tha B.S. Endangered Specie. Act. —
Sa.lne tha Aninal: CaUfornla ... ott.r. ar. found along tha coaatlln. b.tw.an Santa Crua

** - *. a _______S.»a. l*eha*a \
1911 
luu

mile of ocean along this range.
r—am—.. - ■ ■ ------- .

, no \ and Point Concepcion (alaost to Santa Barbara.)
‘protection' situation C: Currently, there ara roughly 3.3 aalaala/sguara 

0: Mo chance of .aalng an aninal.
3: 7 an inala/.qua re nil. of ocean (though tha rang, would probably Increase). 
*: 9.1 aniaal./.quara all, of ocean (though the range would probably mere...)

NORTHERN 
ELEPHANT SEALS

Huabers Off 
California's 

Coast

B
CI984 CP' 

■—5TJ7000

D+

before 1800
50,000

43,000

1984 (protection)

History: Morth.ru alaph.nt seals war. one. very abundant. P.rhapa 100.000 
Lived^&ecvaan northern CaUfornla and Saja. They war. hunted .o .xten.lv.ly 
in the early 1800'. that by 1880 they believed to be axtlnet. However,
a iw jurvivad In Kaxico. but thay did not return to CaUfornla to bread 
until aftar 1950.
Current Peculation: About 40,000 northern elephant seal, now live on verlou. 
Hi-.. „ff California■ They ar. also beginning to appear on .any b.ache. 
along tha entire eoaatllne. Thla population la growing at about 13. par year.
Worldwide: Tha only other northern elephant aula In rt. world Ilv.^around 
Mexican"”.land.. About 10.000 live there, so that half of the world s 
northern elephant seal, are eurrantly found in CaUfornla.
cine ch. Aninal: Th... aninal. ar. found along th. entlr. coast of California, 
hut are haavllyToncntrated around eha Channel Islands.
Situation C: Currently, there ere roughly 8 aninel./square nUa on 

around the Channel Islands area.
0: So chance of seeing Che aninal.
3: 9 aniaala/square mile
K: 10 anlaals/square nlle . •

1900 (procecclon)
lass chan 100
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SPECIAL MARINE MAMMALS SURVEY

* As you begin answering, PLEASE DO NOT PUT YOUR ANSWERS ON THIS QUESTIONNAIRE, BUT 
USE THE FIRST YELLOW ANSWER SHEET.

* Please answer all questions in the column marked A of the yellow answer sheet for 
GRAY WHALES‘only. When you have finished, you will return to this point again and 
answer these same questions for the next animal shown.

PART I. SEEING THE ANIMAL

1. Has any member of your household seen any television documentaries or 
magazine/news-paper stories about these animals?

2. Has any member of your household seen any of these animals living in captivity, 
such as in California’s Sea World or Chicago's Aquarium?

3. Has any member of your household observed any of these animals living wild in 
the ocean?

4. Did any household member see this animal living in the wild when a trip was made 
to a California beach in 1983? (If you live or work daily at the beach, please 
do not count this as a trip.)

(qo to next If NO, please skip to Part II marked IMPORTANCE OF THIS ANIMAL 
If YES, please continue to-Question 5.

Daaei

1 5-^ . if you count only the trips during which a household member observed this animal 
in the wild, please estimate how many trips, on average, you made in- 1983 to the 
California coast and also observed this animal.

6. Only for trips during which a household member observed this animal In the wild, 
please estimate the average distance you traveled one way in 1983 to the 
California coast. If you took a boat from there to observe this animal, please 
show this also.

7. For a typical trip during which this animal was observed in the wild in 1983 off 
the California coast, how many persons were in your party?

8. People pay for experiences on the California coast by spending money to travel 
there. Expenditures on gasoline, auto tires/repairs and boat trips are made 
because many people enjoy sun-tanning, swimming, visiting local, attractions, and 
observing this animal. For example, when a family spends money on attending a 
baseball game, a portion of the expenditure is for hotdogs and popcorn, a 
portion is for parking, a portion is for box seats. Suppose your household 
could also put travel expenditures to the California coast into the categories 
of activities they enjoy. Please circle the choice below which best represents 
the portion of your travel expenditures on a typical trip to the coast which 
represents the share of your trip cost that you believe was devoted to seeing 
this animal.

A. 0% B. 1-9% C. 10-30% D. 40-80% E. 90-100%

Please turn to the next page and continue to PART II for this same animal.
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PART II. IMPORTANCE OF THE ANIMAL

Please answer the following questions whether or not you have seen this animal in the 
wild or elsewhere. Some people believe that hunting (if allowed), pollution and 
fishing nets in the ocean could destroy many marine mammals. Some people even 
believe that without protection these animals might not survive in the ocean off the 
California coast. This animal is protected by government programs which, of course, 
have costs. The following questions are designed to find out how much your household 
values protection of this animal.

9. Please look at the chart shown on the left-hand side of the Description Sheet 
for this animal. The level marked £ shows the current population size. Assume 
for a moment that this animal is no longer protected from hunting or other types 
of damage. Assume also that without protection, the population would fall to 
Situation IK This would, of course, decrease your chances of seeing the animal 
and could also endanger the population. Please look over the descriptions about 
the animal as you think about moving from £ to I). Suppose that the only way of 
avoiding Situation is if households were willing to contribute to a fund 
specifically used for this purpose. Suppose also that each household in the 
nation were required to pay the average amount of all households' answers to the 
following question, rather than the actual amount of your response. What would 
be the -maximum amount (in dollars) your household would be willing to pay per 
year into thfr fund to protect this animal and prevent Situation D? PLEASE 
CHOOSE YOUR ANSWER FROM THE PAYMENT CHOICES SHOWN AT THE BOTTOM OF THE YELLOW - 
ANSWER SHEET. _

10. Suppose a survey such as this was conducted, but the average responses to 
Question 9 did not provide enough funds to prevent Situation EK Please look at 
the payment choices at the bottom of the yellow answer sheet and indicate any 
additional amount over and above your response to Question 9 which your 
household would be willing to pay at most per year into the fund to prevent 
Situation I).

11. Your maximum yearly payment is found by adding together the numbers you gave in 
Question 9 plus Question 10. Please write this total nekt to #11 on your answer 
sheet.

12. On the first yellow answer sheet, please circle the answer from the choices 
below which best describe your reason for responding to Questions 9 and 10 as 
you did.

A. CHOSE BEST ESTIMATES OF WHAT SHOULD BE PAID TO PREVENT SITUATION D.
B. DO NOT FEEL WE SHOULD PAY, BUT THE GOVERNMENT SHOULD.
C. THE FUND DESCRIBED IS AN INAPPROPRIATE WAY TO PROTECT THIS ANIMAL.
D. COULD NOT AFFORD ANY MORE.
E. UNWILLING TO ESTIMATE DOLLAR AMOUNTS EVEN THOUGH HOUSEHOLD VALUES THIS 

ANIMAL.

Please turn to the next page and answer Questions 13-17 for this same animal.
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13. People value public programs for many reasons. One of the purposes of this 
study is to try and find out about these reasons. The next three questions 
provide us with information on how your household values a protected ocean 
animal. PLEASE READ THROUGH QUESTIONS 13a, 13b and 13c FIRST. THEN, BREAK DOWN 
THE TOTAL VALUE YOU GAVE TO QUESTION 11 INTO THE THREE CATEGORIES. PLEASE 
REMEMBER THAT WHEN YOU ADD UP YOUR ANSWERS TO 13a, 13b and 13c, THEY SHOULD 
EQUAL THE TOTAL VALUE YOU GAVE FOR QUESTION 11.

13a. Of the amount you gave in Question 11 above, how much of this (in dollars) 
do you feel you are paying for your personal observation experiences— 
actually seeing this animal living wild off California's coast? NOTE: IF 
YOU HAVE NEVER SEEN THIS ANIMAL LIVING OFF CALIFORNIA'S COAST, PLEASE 
ANSWER 0 TO THIS QUESTION.

13b. Whether or not you have seen this animal in the wild, how much do you feel 
you are paying for the fact that you or your children may someday want to 
see this animal in the wild? (For example, some people buy season tickets 
to football games to reserve the right to see a team, even though they may 
not actually attend.)

13c. If you or your children never again saw this animal living wild off the 
coast of California, yet would still be assured that Situation £ would 
exist rather than Situation I), how much of the-amount in Question 11 do 
you feel you are contributing simply because you want to know this animal 
population continues to live off the California coast?

Before continuing, please make certain that when you add up your answers to -Questions 
13a, 13b and 13c, you come up with the total figure you wrote next to Question 11.

14. Consider for a moment your household's budget. Some of the expenditures which 
pu are currently making would have to be reduced if you made your payment in 
Question 11 to prevent Situation I). With this in mind, would you like to revise 
your payment into the fund?

——If NO, skip to Question 15.
If YES:
• l

14a. Looking at the payment choices on the bottom, how much would you like to 
revise your payment? (For example, +50«i/year or -$1.00/year.) Please 
continue to Question 15.

15. If your household is still choosing to pay some amount into the fund for this 
animal, which of the following budget categories would you reduce in order to 
pay into the fund?

A. Utilities and home expenses
B. Entertainment
C. Food and clothing
D. Educational expenses
E. Charity contributions to other causes

Please turn to the next page and answer Questions 15 1? for this SOmS animal-.
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16. In Question 11 you estimated an amount to prevent Situation D and remain at 
Situation C. Suppose now that with further funds collected,“the situation could 
be Improved to Situation B_. Please choose an amount from the payment choices at 
the bottom of the yellow answer sheet which most closely estimates any 
additional amount (over and above the amount you gave in Question 12) you would 
contribute in order to move to Situation B^. As always, if the protection fund 
was actually collected, you would pay an average of all households' responses. 
PLEASE REMEMBER, THIS IS IN ADDITION TO YOUR ANSWER TO QUESTION 11.

17. Suppose now that additional funds could allow this animal's population to grow 
to the level shown in Situation A. You have estimated amounts you would be 
willing to pay for Situations £ and B. Now, how much additional amount per year 
would you be willing to pay into the fund for this animal to achieve Situation 
A? (Please choose your answer from the payment choices at the bottom of the 
yellow answer sheet.)

NOW, PLEASE RETURN TO H OF THIS QUESTION SHEET AND ANSWER ALL QUESTIONS IN THE NEXT 
COLUMN OF THE ANSWER SHEET FOR THE NEXT ANIMAL SHOWN. WHEN YOU HAVE COMPLETED ALL 
COLUMNS, PLEASE ANSWER A FEW REMAINING QUESTIONS ON THE LAST YELLOW SHEET. ---
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ANSWERS TO SPECIAL MARINE MAMMALS SURVEY "Identification No."

* 1
INSTRUCTIONS A. GRAY WHALES

B. 80TTLEN0SE
DOLPHINS

C. CALIFORNIA
SEA OTTERS

D. NORTHERN
ELEPHANT SEAL

L. CIRCLE ONE 1. Yes No 1. Yes No 1. Yes No 1. Yes No

2. CIRCLE ONE 2. Yes No 2. Yes No 2. Yes No 2. Yes No

3. CIRCLE ONE 3. Yes No 3. Yes No 3. Yes No 3. Yes No

4. CIRCLE ONE 4. Yes No 4. Yes No 4. Yes No 4. Yes No

5. NUMBER 5. 5. 5. 5.

6. MILES (CAR)

MILES (BOAT)

6. CAR

BY
BOAT

6.
»r

Car

BY
BOAT

6. Car
BY

BOAT

6. BY
CAR

BY
BOAT

7. NUMBER 7. 7. 7. 7.

8. CIRCLE ONE _8. A B C D E 8. A B C D E a. ABC D E 8. ABC D E

9. DOLLARS/YR 9. $ /yr 9. $ /yr 9. $ /yr 9. $ /yr

10. DOLLARS/YR 10. $ /yr 10. $ /yr io.- $ /yr 10. $ /yr

11. DOLLARS/YR 11. $ /yr 11. $ /yr n. $ /yr 11. $ •/yr

12. CIRCLE ONE 12. A B C D E 12. A B C D E 12. ABC D E 12. ABC D E

13a. DOLLARS/YR 13a. $ /yr 13a. $ /yr 13a. $ /yr 13a. $ /yr

13b. DOLLARS/YR 13b. $ /yr 13b. $ /yr 13b. $ /yr 13b. $ /yr

13c. DOLLARS/YR 13c. $ /yr 13c. $ /yr 13c. $ /yr 13c. $ /yr

14. CIRCLE ONE 14. Yes No 14. Yes No 14. Yes No 13. Yes No

14a. DOLLARS/YR 14a. + $ 14a. + $ 14a. + $ 14a. + $

OR - $ OR - $ OR - $ OR - $

15. CIRCLE ONE 15. A B c D E 15. A B C D E 15. ABC D E 15. ABC D E

16. DOLLARS/YR 16. $ /yr 16. $ /yr 16. $ /yr 16. $ /yr

17. DOLLARS/YR 17. $ /yr 17. $ /yr 17. $ /yr 17. $ /yr

Please return to
Question #1 and
answer all ques-
tions for bottle-
nose dolphins.

Please return to Please return to Please turn to the
Question #1 and Question #1 and second (and last)
answer all ques- answer all ques- answer sheet.
tions for Califor- tions for north-
nia sea octers• ern elephant seals

PAYMENT CHOICES: $0 $1.00
10d $2.00
25 i $5.00
501- $7.50 

$10 $25 $45 $65 $ 85 $110
$12 $30 $50 $70 $ 90 $120
$15 $35 $55 $75 $ 95 $150
$20 $40 $60 $80 $100 $200
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"Identification Nc

ANSWER SHEET if2: ABOUT YOU

Please answer a few questions about your household. Remember that all answers are 
confidential and your name will never be placed on the answer sheet. UNLIKE THE 
PREVIOUS QUESTIONS, PLEASE PLACE YOUR ANSWERS TO THE FOLLOWING QUESTIONS ON THIS SHEET.

18. How many people are currently residing in your household? PEOPLE

19. What is your present age? ________ YEARS

20. Your sex: M F (circle one)

21. Are you presently: (circle the letter)

A. EMPLOYED 
B. UNEMPLOYED 
C. RETIRED

D. FULL-TIME HOMEMAKER
E. STUDENT

22. Which of the following categories represents your household's yearly income? 
(circle one)

A. LESS THAN $4,000
B. $4,000-$9,999
C. $10,000-$19,999

D. $20,000-$39,999
E. $40,000 OR ABOVE
F. OVER $60,000

23j How many years of education have- you completed? YEARS

24. Do you or any adult in your household hunt or fish? YES NO (circle one)

25. Are you or any adult in your household a member of an environmental group? 
(circle one)

YES NO

The following are what might be called Avidity Scales. "Avidity" is defined as the 
level of desire, eagerness, or enthusiasm you associate with an activity or an issue. 
Please circle the number on the scale which best describes the level of avidity you feel 
for each of the following: "0" is None "10" is Extreme Avidity

26. Swimming, sailing, surfing, sunning at the beach
012345 67 8 9 10

27. Ocean activities which require a motorized boat
0123456789 10

28. Fishing for sport (for example, shellfish and billfish) in the ocean
0123456789 10

29. Protection of ocean animal populations
0123456789 10

30. Protection of any animal population if endangered
0 1 2 3 4 5 6 ' 7 8 9 10

31. Preservation of "wilderness" types of areas where no human development or machinery 
are allowed
0 1 2 3 .4 5 6 7 8 9 10
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V. ANALYSIS OF RESULTS

In response to the first mailing and follow-up reminder cards* 121 
questionnaires were completed and returned. After the final mailing 1n 
which a second copy of the questionnaires was enclosed for Individuals who 
had not yet responded* a total response rate of 2155 was achieved. Of this 
total* eleven were Identified as protests either by the response to the 
control question or by the respondent's written explanation. (This 
Included some, but not all, of the zero WTP responses received). Fourteen 
Individuals either misunderstood the questionnaire or filled out only 
portions of 1t.

There remain 180 usable responses for whales (93 gray and 87 blue), 
175 for dolphins, and 174 for sea otters and elephant seals (l.e, some 
individuals filled out their questionnaire for only some species, leaving 
the others blank).

A. Contingent Valuation Responses

Missing values for all variables except the WTP data were replaced by 
estimates derived by using the modified first order regression method for 
estimating missing observations. Madalla (1977) reports this 1s the 
preferable method when_the correlation between variables 1s less than 0.5.
A preliminary Inspection of the correlation matrix without missing 
observations Indicated low correlation values. The value of the maximum 
WTP per year per household (question #11) adjusted by reported values for • 
#14a (adjustment to WTP after discussing Income constraints) is used as 
the final WTP estimate. Means and standard deviations for WTP were 
calculated for each of the four species, by survey group (blue whales or 
gray whales 1n the first column). The eight groups were viewed separately 
at first to determine whether the effect of having blue whales versus gray 
whales resulted 1n statistically different responses for each of the four 
species. Mean values with standard deviations are reported 1n Table I.

Using Student's t-tables, equality of means by species was tested with 
the following results (t-stat1sties, degrees of freedom are shown 1n 
parentheses below):

Gray Whales = Blue Whales H : Dolphins^ - Dolphinsq 
(-0.237,178) (-0.167,173)

Sea Ottersg = Oea ottersq H : Elephant Seals,* = Elephant SealsB 
(-0.162,172) (-0.21,172)

In all cases, the null hypotheses are accepted at a confidence level 
greater than 9956. Data were then pooled Into four groups, by species.

Since some previous analyses of the results of mall surveys have 
provided evidence that responses from follow-up mailings do not affect 
the results derived from responses to Initial mailings (see Goudy 1978 
and Wellman et al. 1980), we compared the WTP responses and the 
answers to socio-economic questions from the first 121 respondents (Data 
Set I) to the responses received after the final mailing (Data Set II). 
Because there 1s no reason to be! 1eve a priori th-at the two data sets are 
not Independent samples, a t-test was performed on the difference 1n means
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for each species 1n the early data set and late data set. The results 
shown 1n Table 2 Indicate that the responses received after the final 
mailing were not statistically different (confidence Interval exceeding 
99%) than those received earlier. Furthermore, responses to socio-economic 
characteristics In Data Set I were compared to those in Data Set II. For 
every variable, a t-test on the difference In means Indicated that the 
socio-economic characteristics of early respondents were not statistically 
different than the characteristics of later respondents. However, 1n 
order to decrease the chances of making a Type I or II error, the entire 
sample was used for analysis 1n the discussion which follows.

Mean responses to the Initial will1ngness-to-pay question (#9) are 
shown 1n Table 3 for the four species. These values reflect the Initially 
stated annual WTP per household. In order to investigate the bidding 
behavior of respondents, t-stat1stics were estimated, by species, to 
determine 1f the mean response to question #10 is significantly different 
from zero. This question asked the respondent to state any amount he/she 
would be willing to pay over and above the WTP stated Initially In order 
to assure the present situation (marine mammal protection) as opposed to 
the no protection scenario. The t-stat1st1cs are reported 1n Table 4. 
Furthermore, a similar test was performed on responses to #14a, the bid 
adjustment after the , respondent's Income constraint 1s discussed as 
follows:

14. Consider tor a aoaent your household's budget. Soae of the expenditures which 
£Ou are currently raxing would have to be reduced if you a.iue your payment in 
Question 11 to prevent Situation £. Wlch this In aind, would you like to revise 
your payment Into the fund?

if KO, ship to Question 15.
if YES:

14a. Looking at the payment choices on the bottom, how much would you like to 
revise your payment? (For example, +50d/year or -51.00/ycar. ) Please
continue to Question 15.

'—^15. If your household Is still choosing to pay some amount into the fund for ch
animal, which of the following budgec categories would you reduce in ocaer 
pay Into the fund?

ts 
to 

A. Utilities and home expenses
S. Entertainment
C. Food and clothing
0. Educational expenses
E. Charity contributions to other causes
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The t-stat1sties calculated for this difference are also reported by 
species in

Table 4.

Inspection of Table 4 reveals that the original will1ngness-to-pay 
1s, 1n fact, much smaller than maximum w 111 1ngness-to-pay (#9 and #10) 
(elicited by the question: "Suppose...the average responses...d1 d not 
provide enough funds to prevent Situation D...Please Indicate any 
additional amount over and above your [Initial] response...") Previous 
studies (Schulze, Brookshire et al. (1983), Desvousges et al. (1983) and 
Burness et al. (1983), for example) have observed the same result, so that 
we conclude that the "bidding process" 1s Important 1f the CVM Is to 
provide evidence on maximum WTP. Furthermore, though the Introduction 
of the household budget (Question 14) did result 1n some apparent 
decrease 1n WTP for each species, except sea otters, 1t turns out that 
these adjustments were not statistically different from zero. This result 
has been observed In previous studies (Burness et al. 1983 and Schulze, 
Brookshire et al. 1983.) It can be viewed as some evidence that 
Individuals provide considered information on their valuations to the 
preceding maximum WTP question under contingent conditions. In Cummings 
et al. (1984), 1t 1s suggested that finding this result 1s evidence that 
the application of CVM Indicates that the WTP response 1s a "preference- 
researched bid" rather than a random number, and that 1ncome/commod1 ty 
trade-offs were considered by respondents when they offered responses. 
Although this 1s not a complete counter to the Issue of hypothetical bias, 
1t does provide some evidence of Introspective reporting of 
Individuals' WTP values for marine mammal protection.

In order to Include the preferences of those respondents who made 
adjustments to the WTP estimates, the adjusted value (Oil *Q14a) 1s 
retained for the remainder of this analysis. The correlation matrices 
for WTP, by species, and the socio-economic variables are shown 1n Tables 
5, 6, 7 and 8. The following variables are defined as:

EXP = l+ 2+ 3+ 4

AVM1 = (AV26 + AV27 + AV285/3

AVM2 = (AV29 + AV30 + AV3D/3

These are Indices, where EXP represents exposure to the mammal through 
the media, captive display, and on-site observation. This 1s the sum of 
the respondent's answers to Questions 1, 2, 3, and 4, where yes = 1 and 
no = 0. The two average measures of avidity, AVM1 and AVM2, are indices of 
enthusiasm for marine recreation and w11dl1fe/nature conservation, 
respectively. AVM1 1s the average of responses or. the 0-10 scale 1n 
Questions 26-28; AVM2 1s the average of responses on the 0-10 scale 1n 
Questions 20 - 31. Zero represents no avidity and 10 represents extreme 
av1 d1 ty.

Inspection of Table 5 provides some Information about the Impact of 
the socio-economic characteristics on maximum WTP. Exposure to the mam­
mals, avidity for marine recreation, and membership 1n environmental groups 
have very low, positive correlations with the w1111ngness-to-pay responses.
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Mileage to the coast (the horizontal distance from city center of residence 
to the coastline) has an extremely low» negative correlation with WTP. 
Avidity for wild!1fe/nature conservation 1s somewhat more correlated with 
WTP, but the value though positive, 1s still quite low. Even Income and 
education have fairly low correlations with WTP (though presence of 
outliers could be affecting this relationship.) Age 1s negatively 
correlated with WTP possibly due to the Impact on WTP of responses by 
retired persons on fixed Incomes.

Before proceeding with a discussion of the maximum WTP estimates, we 
must address the common criticism that some Individuals who strongly favor 
or disfavor the public good being valued may have attempted to bias the 
results when reporting their WTP values. Even 1f we argue that the hypo­
thetical nature of the study reduces the Incentive for such Intentional 
behavior, 1t 1s this hypothetical nature which could Instead cause 
Individuals to mistakenly misstate their true w1ll1ngness-to-pay. A way to 
reduce these possibilities is to Identify probable outliers 1n the data 
set and remove those responses. One method might be to simply eliminate 
observations which He some X (say 10) standard deviations from the mean. 
However, this adjustment to the sample seems rather arbitrary and does not 
allow for any consideration of the respondent's characteristics (which 
could affect her/ h1s stated WTP) relative to other respondents 1n the 
sample.

In this study, Identification of likely outliers 1s accomplished by 
using a diagnostic technique suggested by Belsley, Kuh and Welsch (1980). 
Use of the technique requires first, regressing explanatory socio-economic 
variables on the WTP estimates for all observations. In CVM studies, 
application of ordinary least squares (OLS) regression analysis to estimate 
WTP has generally yielded R2 values of 03 or less using cross-sectional 
data. The reason these regressions have little explanatory power 1s that 
utility functions which determine values for public goods tend to be highly 
Individualized. In our example, we might hypothesize that residents nearer 

—to the coastline would value marine mammals more highly than inland resi­
dents. However, there may be many Inland residents who value the mountains 
and undeveloped nature, so that they too report a high value for species 1n 
general, Including marine mammals. Thus, we would expect a variable 11 ke 
miles from the coast to have a negative coefficient when regressed on WTP, 
but 1t may not have a strong or even statistically significant effect.

However, 1f an OLS regression has some theoretical Justification 
(e.g.» Income has been shown to affect WTP 1n many previous CVM studies), 
1t can be used to Identify outlying observations. Belsley, Kuh and Welsch 
have developed a statistic which essentially re-estimates the coefficients 
In the WTP equation sequentially without each observation. If an observa­
tion significantly changes the coefficient, that response Is Identified as 
a likely outlier. This technique has been applied 1n two previous CVM 
analyses, (Desvousges et al. 1982 and Brookshire et al. 1984), It seems an 
essential step since the possibilities of strategic behavior or hypotheti­
cal bias could result 1n Incorrect valuations reported by some respondents.
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The B-K-W statistic has the following form:

BKW^j = Bj B^n_^),J = Je^j; 1 = 1, ...,n observations
-------------------  j = 1, . ..,m Independent variables

1 - h1J
Bj = the jth estimated coefficient with n observations Included 

®(n-1),j = the jth estimated coefficient with the 1th observation excluded 

X = the (nxm) matrix of Independent variables

e^j = the ordinary least squares residuals

'1j = X1J,(XTX)”lx1jT

After performing an OLS regression on the maximum WTP responses for 
each species, we calculated (nxm) B-K-W statistics, one for each variable 
and each respondent on a particular species. Because economic theory 
supports the notion that WTP should be determined, to some extent, by 
Income we used the B-K-W statistics on Income as our gauge to Identify out­
lying observation. Following Desvousges e£ al. (1982) and Brookshire et 
al. (1984), the B-K-W statistic for a particular observation divided by the 
regression coefficient on Income exceeded 0.3, the observation 1s labeled a 
likely outlier. The Interpretation 1s that the B-K-W statistic Indicates 
that this observation alone caused a change 1n the coefficient on Income 1n 
excess of 3C&. The 3CCS gauge was a natural cut-off point 1n this study, 
since almost all coefficients were affected by less than 2055 for all 
variables.

For all species, the same two Individuals' responses were Identified 
as outliers. In addition, a third respondent was Identified as an 
outlier 1n the dolphin and sea otter data sets. In other studies utilizing 
this technique, some outliers were Identified which had WTP values very 
near the mean (1.e.'» 1f a respondent's stated WTP was extremely unusual 
given his/her socio-economic make-up relative to similar types of respond­
ents); however, 1n this study the outliers Identified were, 1n fact, only 
the very high bids received. (For example, one respondent who bid 
$400/year wrote to say that the Individual was strongly 1n favor of wild­
life conservation, but expressed concern that similar households would 
respond by over-estimating true WTP.)

In Table 6, results of the OLS linear regression procedures are shown 
for the Independent explanatory variables before Identification of outliers 
and then after outliers have been removed from the data set. Based upon a 
preliminary Inspection of the correlation matrices, the following variables
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were Included:

WTP = f(EXP» MC, FSZ, AGE, Y, AV2)

where: WTP = Oil ± Q14a
EXP = exposure to the animals through the 

news media, captive display, or on­
site observation

MC = mileage of town of residence to the 
California coast

FSZ = family size; number of residents 1n 
the household 

AGE = age of respondent 
Y = annual household Income 
AVM2= avidity Index for species preserva­

tion/conservation '

The other avidity type of variable, such as membership 1n environmen­
tal organizations and AVM1 were not Included because they did not appear to 
affect WTP. Furthermore, they may be measuring the same effect as AVM2. The 
education variable was not Included because, on theoretical grounds, 1t 1s 
too closely associated with Income and could causemultlcoll1near1ty.

All data except miles to coast were taken directly from the returned 
answer sheets. Miles to coast were determined to be the horizontal map 
distance from the respondents town of residence to the California coast­
line. A priori. we would expect exposure, Income, and avidity to have a 
positive effect on WTP, and Inspection of Table 6 reveals this to be the 
case. Family size decreases WTP, perhaps because 1t lowers per person 
Income. (Inclusion of Y/FSZ rather than Y reduced the explanatory power of 
the equations.) As age of the respondent Increased 1n this data set, WTP 
was reduced. This could be the result of having several retired Individuals 
in the data set on fixed Incomes. The coefficient on mileage to the coast 

..has a negative sign, but 1t 1s never a significant variable based upon the 
t-stat1sties shown.

As shown 1 n Table 6, removal of likely outliers resulted 1n an Im­
proved R2 and also a statistically significant coefficient on Income, as we 
would expect Intuitively. Although the high standard error which results 
from the use of a cross sectional data set such as this does not allow use 
of these regression results to predict bids, the procedure does allow the 
removal of likely outliers, which enhances the reliability of the WTP 
estimates derived from the remaining data. In Table 7, a profile of the 
likely outliers 1s shown. For purposes of comparison, mean values for the 
remaining data set are provided 1n Table 8. Below, an Index 1s provided for 
the questions for which mean response values are shown 1n Tables 7 and 8. 
For the actual questions, the reader 1s referred to the questionnaire 1n 
the Appendix to Section IV.

Exp. 1: journalistic media exposure to the animal
yes = 1; no = 0
(whales, dolphins, sea otters, elephant seals)
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Exp 2: exposure to live animals 1n captive display
yes = 1;. no = 0
(whales, dolphins, sea otters, elephant seals)

Exp 3: exposure to the animals 1n the wild
. yes = 1; no = 0

(whales, dolphins, sea otters, elephant seals) 
Exp 4: exposure to the animals 1n the wild off California's coast 

1n 1983
yes = 1; no = 0
(whales, dolphins, sea otters, elephant seals) 

MC: number of miles residing from the California coast 
Fam. Size: number of residents 1n the household 
Age: age of respondent 
Sex: sex of respondent 

female = 1; male = 0 
Income: annual household Income 
Education: respondent's years of education 
Hunt/f1sh: any hunting/fishing done by a household member? 

yes =1; no = 0
Env.0rg.: any resident a member of an environmental organization? 
AY26-28: Avidity scales for non-f1sh1ng and fishing marine 

recreation
0 = none; 10 = extreme avidity

AY29-31: Avidity scales for species conservation and wilderness 
preservation
0 = none; 10 = extreme avidity

The response data 1n Table 8 warrant some discussion on the ability of 
surveys to elicit Information about WTP to protect specific wildlife 
groups. Familiarity with the animals through communications media (Exp 1) 
1s quite high, near 80S for all groups except the northern elephant seal 
about which only 60S had previous Information. Of Interest are the number 
of yes response to the other three exposure categories. For whales, 3OS of 
the respondents reported seeing gray or blue whales 1n live captive dis­
plays, and 47S reported having seen northern elephant seals. The former 1s 
Impossible and the latter highly unlikely. Furthermore, while reporting of 
1983 on-s1te sitings of dolphins and sea otter (Exp 4=23S of respondents) 
1s reasonable, some of the Individuals who sited whales were those with 
blue whale questionnaires. Also, 23% reported on-s1te observation of 
northern elephant seals. Again, the two latter sitings are highly Improba­
ble for anyone but trained biologists. Thus, 1f we believe respondents are 
attempting to answer honestly, we might hypothesize that they are able to 
distinguish by sub-orders, since the pictures and Information supplied 
should allow respondents to group animals Into categories such as whales, 
dolphins/porpoises, sea otters, and seals/sea Hons. However, at least some 
respondents are either unable or unwilling to make the more narrow species 
distinction (e.g., northern elephant seals) requested-ln this survey.

The socio-economic profile of survey respondents 1s similar to that 
of average Californians. Based upon 1980 census figures, average household 
size 1s 2.68; for our respondents, the average 1s 2.67. Average age of 
the respondents 1s about 42 years; this compares to an average of 43<5 for 
the adult (over 19) population of California, as reported 1n the California 
Almanac (Fay et al, 1984). Average Income per family for 1984 1n 
California 1s $32,602/year (again, Inflating 1980 Census figures to 1984
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dollars.) Therefore, the average 1 ncome of the survey 'respondents, 
approximately $35,000 per year, 1s near that of the general population of 
the state. Average education of respondents 1s 15.3 years (+ 2.9), 
compared to a statewide average of 12.4 years 1n 1980. Again, the survey 
respondents exhibit a similarity to the general population of California.

The Information gathered on avidity shows that the mean response to 
the questions about enthusiasm for marine recreation activities (AV26 - 28)
1 s at or below the mid-point of 5. Mean avidity responses for wild! 1 fe/ 
wilderness preservation (AV29-31) were above the midpoint but below the 
maximum. In order to make comparisons between respondents’ and average 
Californians’ avidity for marine recreation/resources, a telephone survey 
was conducted. An Independent sample of 425 California households was 
chosen, distributed over all areas of the state population of California. 
Respondents to the telephone survey answered questions only related to 
avidity, as shown below:

Hello,

My name 1s---------------------------------------- . I’m a student at San Diego State
University, and I’m working on a project to find out how Californians feel 
about ocean resources and recreation In our state. If you don’t mind, I'd 
like to ask your opinion on six questions. It_w1ll only take two or three 
minutes of your time.

Picture a scale from 0 to 10 on which you can rank your avidity (desire or 
enthusiasm) for the things I'll describe. 0 means na avidity. 10 means 
fiXtrsiTO avidity. 5, or course, Is something 1n between the two extremes.

On this scale, please give me the number from 0 to 10 you’d choose to 
represent your avidity for:

0-1 Swimming, sailing, surfing, and sunning at the beach, 0 to 10?
Qr2 Ocean activities which require a motorized boat, 0 to 10?
(1-3 Fishing for sport 1n the ocean (for example, shellfish and bill fish), 

0 to 10?
Q-4 Protection of ocean animal populations, 0 to 10?
Q-5 Protection of jmy. animal population if It 1s endangered, 0 to 10?
Q-6 Preservation of wilderness types of areas, 0 to 10?

That's the last question. Thank you very much for your time.

No mention of marine mammals was made so that responses would reflect 
general avidity for the activities/issues discussed. However, the six 
questions asked were Identical to the last six questions (26-31) on the 
mall survey. Eighty-three percent of the households called were at home; 
of these, 11% answered all six questions. The following averages from 250 
Californians' responses were obtained.
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Telephone Survey * Mall Survey
Mean Standard Deviation Mean Standard Deviation

AV26
AV27
AY28
AV29
AV30
AV31

7.1
4.9
5.3
8.8
9.2
9.1

2.9
3.4
3.6
1.9
1.7
1.5

5.5
2.6
2.0
6.9
7.3
7.8

3.2
3.1 
2.7
2.7
2.6
2.6

•

AVM1
(Average of 
26, 27, 28)

5.8
1

2.6 
1

• 3.4
1

3.0
1

AVM2
(Average of
29, 30, 31) 

9.1
i

1.5 7.3 2.6
i
■

Hypothesis tests for equality of means between the two surveys 
Indicate that the mean avidity values reported 1n the mall survey are not 
statistically greatej* than the mean values for avidity stated 1n the 
telephone survey (greater than 993“conf 1 dence for all questions). This 
result provides further evidence that the respondents who mailed their 
valuations for marine mammals are no more avid about marine resources or 
environmental protection than the typleal Cal 1fom1a household.

Data on the miles to coast variable were not provided by the respondents. 
These were calculated by estimating the horizontal distance from city 
centers of residents 1n the sample to the California coastline. At the 
outset of the study, every effort was made to draw survey names from cities 
and towns around the state based upon the total population distribution. 
For the surveys mailed, the miles to coast from city centers averaged 
21.8 miles, largely due to the fact that 783 of the population lives 1n 
the San Francisco, Los Angeles, or San Diego Areas.

Although Information on the average distance of residence from the coast 
for all California residents 1s not readily available, we were able to 
tabulate what proportion of the population lives within 100 horizontal 
miles from the coast. It turns out that 95.73 of Californians reside 1n 
cities whose centers are 100 horizontal miles from the coast, whereas 99.13 
reside within 130 miles from the coast. This 1s relevant for our study 
because over 123 of the respondents who returned completed questionnaires 
lived 1n excess of 70 miles from the coast, and maximum mileage was 130 
miles (3 respondents.)

In Table 9, the means and standard deviations of the maximum WTP 
responses are shown, stated by respondents as the amount per household per 
year. These are the values after likely outliers have been Identified and 
removed using the B-K-W procedure discussed above. For purposes of 
comparison, the values for the entire data set are shown 1n parentheses. 
When outliers are removed from the data set, mean WTP estimates decline 
somewhat with a rather dramatic decrease 1n their standard deviations. 
This reduces the coefficient of variation (standard deviation divided by 
expected value) by 223 for whales, about 333 for dolphins and elephant
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seals, and 50% for sea otters.

The overall mean WTP across all species 1s $20.21. Since most 
resoondents, 171 out of 178, provided WTP estimates for all four species 
we ctn pair those responses by species and calculate t values to determine 
1f the differences 1n responses from one species to another were 
s1 on1fleant!y different from zero. The results are shown 1n Table 10. 
(Since the same respondents answered for all four species, 
values were not drawn from Independent samples, and so a t-test on the
difference of means would not be valid.)

These results Indicate that respondents appear to have made some 
distinction 1 n reporting WTP for different species. The dlfference n 
mean values reported for whales and sea otters Is not sJS^^cantly 
different from zero, but the difference between whales and dolphins or
elephant seals 1s significantly greater than zero. Is Is
difference between mean WTP for sea otters and•elephant seals Is 
significantly greater than zero, and approximately so for the dlfferenc 
between the means of WTP for sea otters and dolphins also. Howevep' *b® 
difference between mean WTP for dolphins and elephant seals 1s not
statistically greater than zero.

There mlghlrte several reasons for the evidence of some statically 
significant differences 1n WTP between species shown In Table 10\J“ "i9?: 
be argued that gray whales and sea otters are easier to observe In 
California and therefore may have more non-consumptlve use value. However, 
blue whales were generally not seen by respondents, yet mean values for 
ttel statistically thesaca as for gray .hales. Also, publicensure
to bottlenose dolphins 1s probably as great, since the wild population 
lives within a few hundred yards of southern Callfornl® beaches and the 
popular dolphin shows at oceanaria also use bottl enose dolphins. Thus, If 
wtp were attributable largely to " cuteness" and "Intelligence , 1t would seem ” at tottleoose dolpM J»cald rank at least as highly as sea etters.

One difference which may explain the relatively higher mean valuations 
for whales and sea otters could be current population status, as described 
In the species Information sheets. Sea otters are a threatened species and 
are found 1n California In very small numbers; the same 1 strue for b ue 
whales. This 1s not true for gray whales, though heightened publ 
awareness about the past endangered condition of’ the, species off 
California's coast may affect public values regarding this species.

The WTP responses reported 1n Table 10 were elicited by a hypothetical 
situation wherein respondents were asked to estimate their will1ngness-to- 
pay to avoid a reduction In the mammal populations below current levels 
without public protection programs. Respondents were also asked to 
provide estimates of WTP to obtain Incremental <ncreas0SJ"the 1levels of 
current mammal populations. Given that Situation C Is defined as the 
current population level, Situation B 1s an Increment over the current 
level (between C and A), and Situation A 1s a final -Increment up to the 
historically high level (before hunting by non-nat1ves). The WTP responses 
to the quest 1 ons (Question 16: C -> B. Question 17: B -> /shown In 
Table 11. Again, 1t appears that responses are generally higher for whales 
and sea otters than for dolphins and elephant seals.
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Observer Data

Observer and travel data for 1983 are reported 1n Table 12, by 
species. Seventeen per cent of the sample reported having observed whales 
and dolphins 1n the wild after traveling to the California coast, whereas 
more than 2655 observed wild California sea otters, and 1135 reported viewing 
elephant seals 1n the wild. (Again, 1t should be remembered that some 
Individuals may have reported on-s1te observation of anv seal/sea Hon 
species).

Of special Interest are the responses to Question 8:

8. People p»y tor experiences on the Gsltfornl* coast by spending eaney to travel 
there, expenditures on gasoline, auto tlres/repalrs and boat trips are made 
because eaoy people enjoy sun—canning, sulaalng, visiting local attractions, and 
observing this eniaal. For exaaple, when a fatally spends eoney on attending a 
baseball gaae, a portion of Che expenditure Is for hocdoga and popcorn, a 
portion Is tor parking, a portion Is for box scats. Suppose your household 
could also puc travel expenditures to the California coast Into the categories 
of activities they enjoy. Please circle the choice below which beat represents 
the portion of your travel expenditures on a typical trip to the coast which 
represents the share of your trip coat Chat you believe was devoted to seeing 
this animal.

A. Ot B. 1-91 ~ C. 10-30X D. 40-80X £. 90-100X

As can be seen by Inspection of the final column 1n Table 12, some 
Individuals allocated 0% (A) of their trip cost to siting experience. How­
ever, on average the allocation of travel costs to whales 1s 3135, with an 
average of 15%, 19%, and 10% allocated to the experience of on-s1te 
observation of dolphins, sea otters, and elephant seals, respectively. 
These responses provide further evidence that, indeed, Californians are 
willing to pay some amount for the presence of marine mammals, and some do 
so by traveling to observe the animal populations at coastal sites.

VI. CONCLUSIONS, CAVEATS, AND RECOMMENDATIONS FOR FUTURE RESEARCH

A. The.Existence of Existence Value

In order to Investigate the nature of households* WTP est1 mates. 
Question 13 asked respondents to break down their valuations into the type 
of benefit received:
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13. People value public programs for many reasons. One of the purposes of this 
study Is to try and find out about these reasons. The next three questions 
provide us with Information on how your household values a protected ocean 
animal. PLEASE READ THROUCH QUESTIONS 13a, 13b and 13c FIRST. THEN. BREAK DOWN 
THE TOTAL VALUE.TOU GAVE TO QUESTION 11 INTO THE THREE CATEGORIES. PLEASE 
REMEMBER THAT WHEN YOU ADD UP TOUR ANSWERS TO 13a, 13b and 13c, THEY SHOULD 
EQUAL THE TOTAL VALUE YOU CAVE FOR QUESTION U.

13a. Of the amount you gave In Question U above, how much of this (in dollars) 
do you feel you are paying for your personal observation experiences— 
actually seeing this animal living wild off.Californla’s coast? NOTE; IF 
YOU HAVE NEVER SEEN THIS ANIMAL LIVING OFF CALIFORNIA'S COAST, PLEASE 
ANSWER 0 TO THIS QUESTION.

l3b- Whether or not you have seen this animal in the wild, how much do you feel 
you are paying for the fact that you or your children may someday want to 
see this animal in the wild? (For example, soma people buy season tickets 
to football games to reserve the right to see a team, even though they may 
not actually attend.)

-S'
13c. If you or your children never again saw this animal living wild off the 

coast of California, yet would still be assured that Situation C would 
exist rather than Situation D, how much of the amounc la Question ll do 
you feel you are contributing simply because you want to know this animal 
population continues to live off the California coast?

Before continuing, please make certain that when you add up'your answers to Questions 
13b and 13c, you come up with the total figure you wrote next to Question 11.

The average responses for the breakdown of will1ngness-to-pay Into- use and 
non-use categories are presented 1n Table 13. The numbers 1n parentheses 
Indicate the percentage of maximum willIngness-to-pay reported 1n the 
answers to Question 11 (outliers have been excluded). The results shown 1n 
Table 13 Indicate that current "use" and the option for future use are not 
necessarily major factors In Individuals' determination of WTP (which 
reflects perceived benefits from protecting current marine mammal stocks). 
In all cases, the option for future use accounts for slightly less than 2555 
of value, whereas existence value accounts for more than 50% of reported 
values. Use, or on-s1te observation, 1s slightly more Important for 
California sea otters and slightly less Important for northern elephant 
seals, which 1s not unexpected since the former 1s known to be accessible 
for viewing.

H13Hp<]n.ess-to-Pav as a Measure of Program Benefits

In Table 9 of the previous chapter, evidence was provided from the 
contingent valuation survey that the average w111Ingness-to-pay per 
household 1n the response set 1s $23.95, $17.73, $20.75, and $18.29 for 
protection of the current populations of gray and blue whales, bottlenose 
dolphins, California sea otters, and northern elephant seals, respectively. 
Although the payments for whales and sea otters are statistically greater 
than payments for dolphins and elephant seals, Indicating that respondents 
value these species differently, 1t might not be true that this Implies a 
total average WTP of $80.72 for all four mammal populations (the sum of the 
Individual averages.) Kahneman (1984) has suggested that because of their 
Inexperience with making direct payments for environmental goods, 
Individuals may be drawing upon an "environmental account" In the case of 
each stated WTP.
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Along these lines, we might reason that since the Initial Instructions 
to the Individual explained that the purpose of the survey was to elicit 
public valuations for marine mammal protection programs, then some basic 
amount 1s budgeted to the "marine mammal protection account" (say, for 
example, an average amount of $10), and additional amounts represent the 
respondent's will1ngness-to-pay for protection of the specific species of 
mammal discussed. The sum of these marginal benefits from protection of 
each species would then be the maximum wllUngness-to-pay for all marine 
mammals protected.

However, even 1f this were the case, we do not have Information on the 
proportion of the WTP estimates reflecting the general "marine mammal 
account." Thus, to avoid over-estimating societal benefits attributable to 
marine mammal protection programs, we will use only one WTP estimate 1n 
aggregating over all California households. Assuming the respondents' 
average WTP of $Z3.95/year per household for whales 1s representative of 
average Cal 1fornlan households, and 1ncludlng only households 1 n c111es 
within 100 horizontal miles from the coast (95.14% of the total), we arrive 
at the following measure of program benefits to Californians:

Annual Aggregate Benefits = $23.95 X (23,667,90 2/2.68).951 4 
- _ = $201.23 Million (1984 dollars).

This estimate of annual program benefits, slightly greater than 200 million 
dollars 1s an aggregate for California households where the 1980 Census 
of Population for California 1s divided by 2.68 persons per "household. 
This measure of benefits 1s for Californians only. It may be that 
residents of other states also benefit from marine mammal protection, but 
only a national CVM study would determine the average value of national 
WTP.

The reliability of this estimate of aggregate benefits 1n California 
depends upon first, the existence of bias 1n the WTP estimates, and second 
the extent to which average respondents' values represent average 
Californians'. With respect to bias, every attempt was made to encourage 
Informed responses by furnishing Information about the marine mammals being 
valued. Furthermore, accepted techniques were utilized for discouraging 
strategic behavior. To further reduce the effect of strategic and/or 
hypothetical bias, likely outliers were- Identified and removed. Evidence 
1s presented that Individuals had considered Income/commodity trade-offs 
when stating their maximum WTP values because they did not significantly 
adjust their bids when given the opportunity to re-evaluate within their 
Income constraint. Also, Individuals' behavior was 1n accord with 
theoretical precepts; 1.e„ the WTP values shown In Table 11 for Increments 
to the marine mammal populations are diminishing, as we would expect for 
situations of decreasing scarcity.

A problem with mall surveys of this type 1s the low response rate. 
While surveys mailed to special Interest groups generally attain response 
rates of 75% or greater, this type of survey must, of necessity, be 
directed at a random sample of the population. As a result, CVM 
researchers mailing questionnaires to a random population rarely attain 
response rates 1n excess of 35%. This may lead to questions about the 
representativeness of the responses relative to the average Individuals; 
for example, 1f only overly concerned Individuals returned their
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questionnaires# then the WTP averages may be upwardly biased. In this 
study# Inspection of the socio-economic characteristics 1n Table 8 leads us 
to posit that respondents are In fact, representative of average 
Californians. This position 1s further supported by the fact that 
respondents’ avidity for marine recreation and environmental Issues was no 
stronger than avidity rankings provided by Californians 1n an Independent 
telephone survey.

C. The Success of the CVM 1n a Mall Survey

The response rate of 21% was reasonable# given that the survey was 
fairly long and complex# and that the Individuals which received It were 
not previously Identified as having any special Interest 1n Its topic. The 
second mailing# a reminder card# was crucial for Increasing the response 
rate. The third mailing (a second copy of all survey materials) Increased 
the response rate by 40%# though we found that respondents' answers 
received after the last mailing were not significantly different from those 
received previously.

Recommendations for Improving response rates are as follows:

* A promise of some reward# even just a goodwill promise to send 
study results# appears to be useful 1n soliciting responses. 27% 
of respondents 1n this study requested a copy of results.

* In a will1ngness-to-pay study such as this, 1t 1s Important to be 
extremely clear and detailed 1n explaining the purpose/Intent of 
the study. We received-more than one response which Indicated 
that Individuals valued marine mammals but were unable to make a 
donation. For this reason# In order to avoid free riders or 
misunderstanding# the hypothetical nature of the discussion of 
dollar values should be made very clear# both 1n the Introductory 
materials and throughout the questionnaire.

* This study was ambitious 1n Its attempt to elicit values for four 
different mammals. This entailed the mailing of a relatively 
large amount of Information and materials# which was probably 
responsible for discouraging respondents due to the bulk and 
length which appeared to represent a potentially large 
time/effort commitment. The problem was unavoidable because of 
this study's goals; however, as Dlllman (1978) suggests, a 
booklet questionnaire upon which respondents fill out answers 1s 
probably less overwhelming at first glance, 1f the survey 1s 
short enough to utilize this format.

D. Collecting Travel Cost Data from Mall Surveys

The number of responses on travel to observe marine mammals limits the 
conclusions which can be drawn from this portion of the study. However# 
there 1s evidence that Individuals' travel behavior from a variety of 
locations Indicates a w 1111ngness-to-pay for the observation experience. 
Of particular Interest are the data on travel expenditure allocations. 
Respondents Indicated that# depending upon the marine mammal observed# an
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average of 10%—3155 of their trip costs can be allocated to the observation 
experience. Also, many Individuals Indicated that they had observed the 
animals 1n the wild at some time 1n the past. However, travel cost data 
were collected only for the trips during which marine mammals were observed 
1n 1983. In future studies, more travel cost Information could probably be 
obtained 1f:

* Respondents were asked to provide travel Information for, say, 
the last five years.

* Survey Intent was directed only at travel behavior, which would 
reduce the length of the survey and time commitment required of 
respondents 1n completing the questionnaire.

E. Conclusions

The results of this application of the CVM provide evidence that 
California households derive significant benefits from publicly provided 
marine mammal programs. It appears that individuals make some distinctions 
between the value associated with specific mammals, possibly due to media 
attention focused on the animals' endangered status. However, while 
Individuals seem able to differentiate between general groups, 1.e., whales 
versus seals, at least some do not make distinctions between species within 
a mammal group.

Finally, the results 1n Table 13-have Important policy Implications. 
Even when current or future use of the public good (l.e., on-s1te 
observation of marine mammals) does not occur, Individuals still explicitly 
stated that more than 50% of program benefits are an existence value. 
Therefore, even 1f marine mammals are Inaccessible for viewing and Impart 
no regional tourism Impacts, societal benefits can still be significantly 
great to justify protection programs.
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Figure 1. Total value framework.
(from Randall and Stoll, 1983)
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Figure 2. Demand curve.
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Figure 3. Compensated demand curves.
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Figure 4. Demand for environmental quality.



V 71

Figure 5. Comparison between willingness-to-pay and willingness-to-accept for 
changes in environmental quality.

Deterioration: X_ ~>X1-----------   o i

Maximum OTP = EV^ = ^1 ~ ^o
(property rights do not rest with respondent)

Minimum OTA = CV^ = ^2 ~ ^1
(property rights rest with respondent)

Improvement: X-^---

Maximum WTP = CV^. = ^1 ~ ^o
(property rights do not rest with respondent)

Minimum OTA = EV^. = ^2 ~ Y1
(property rights rest with respondent)
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Table 1. MEM WTP/YEAR PER HOUSEHOLD, BY SURVEY GROUP

•
Gray Whales-first

n=93

Gray
Whales

Bottlenose
Pglphlns

Sea
Otters

Elephant
Seals

Mean $26.98 $22.00 $26.12 .$21.69

Standard 
evlatlon

49.10 43.61 45.38 41.46

Blue Whales first
n=87

Blue
Whales

Bottlenose Sea
Pglphlns Otters

Elephant
Seals

Mean $28.78 $23.16 $24.97 $23.13

Standard 
Devlatlon

52.56 48.26 48.40 49.06

Table 2. MEM WTP/YEAR PER HOUSEHOLD, BY RESPONSE GROUP3

Whales Bottlenose Cal1forn1a Northern
Blue and Grav DolDhlns Sea Otters Elephant Seals

I II I II I II I II

Mean $28.98 $26.15 $25.86 $17.62 $27.63 $22.49 $25.03 $18.46

Standard
Deviation 56.58 40.54 56.11 22.43 57.09 24.37 55.82 20.89

t-stat1st1c^ .37 1.17 .71 .94
(degrees of (178)
freedom)

(173) (172) (172)

a Response Set I received after Initial mailing and reminder; Response Set II
received after final mailing. _

b jhe null hypothesis# meanj=meanjj# 1s rejected for t>.2«617 v99%
confidence).
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Table 3. INITIAL BIDS/-

Whales Bottlenosed Cal1forn1a Northern

Mean
Grav and -Blue

$16.29
DolDhlns

$13.90
Sea Otters

$15.47
Elephant.Seals

$13.57

Standard
Deviation 27.12 25.68 26.69 25.02

•^Responses to question #9. (See the survey# Appendix to Chapter IY.)

Table 4. ADJUSTMENTS TO BID^

Whales Bottlenosed Cal1forn1a Northern
(Grav and Blue!
#10 haa

Dolphins
£10. ilM

Sea Otters
£10. £1M

Elephant 
£10. 

Seals
£MA

Mean +$12.34 -$ .77 +$ 9.29 -$ .62 +$ 9.96 +$ .13 +$ 9.23 -$ .42

Standard
deviation 27.59 7.22 22.74 6.28 22.67 7.86 22.63 4.61

t statistic^/ 6.0 1.4 5.4 1.3 5.8 .2 \ 5.4 1.2
(degrees of 
freedom) (179) . (174) (173) (173)

-S'See questions #10 and #14A 1n the survey. Appendix to Chapter IY.
The null hypothesis, that the mean value shown 1s significantly different from 

zero, 1s rejected for t>2-617 (99% confidence).
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Table 6. ESTIMATED COEFFICIENTS, OLS REGRESSIONS 

DEPENDENT VARIA8LE=WTP (Q ll+Q 14A) 
(t-values 1n parentheses).

Whales Bottlenose California Northern
(Gray and Blue) Dolohln Sea Otters Elephant Seals
All Without All Without All Without All Without
Data Data Outliers Data Outliers DataOutliers Outliers

Constant 4.89 .98 4.94 -3.22 4.58 -1.28 2.65 4‘77*
EXP 2.27 .84 4.33 3.65 4.60 3.04 5.72 1.57

(.68) (.43) (1.58) (2.64) (1.77) (2.16) (2.38) (1.21)

MC -.003 .001 -.419 -.54 -.05 -.01 .03 .03
(-.27) (.16) (-.38) (-.98)' (-.46) (-.20) (.28) (.47)

-4.11* -2.26*-2.96 -1.34 -2.97 -1.20 -2.28 -1.16FSZ
(-1.14) (-.76) (-1.25) (-1.01) (-1.69) (-1.72) (-.97) - (-.92)

-.37* -.45* -.19* -.45* -.21* -.44* -.24*-.57*Age
(-2.17) (-1.97) (-1.71) (-1.98) (-1.65) (-1.94) (-1.99)(-2.33)

3.11* 1.58* 1.67* 1.45*3.13* 1.78 -1.42Y10,000 1.65
(1.09) (2.09) (1.14) (1.98) (.94) (1.79)(1.88) _ (2.76)

3.86* 2.41* 3.36* 3.96* 2.54*4.00* 4.72*5.53*AVM2
(3.34) (4.26) (2.90) (3.46)(2.69) (3.37)(3.58) (3.79)

Degrees of 
168 167 164 167 165173 171 165freedom

.13 .12 .08 .08.10 - .07 .08.08

"Significant at the 95% level, t>1.645.
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Table 7. RESPONSES OF LIKELY OUTLIERS

Responses. . W 
OUTLIERJL 
B.D. S.0. E.S. W 

Q.UTLIER Z 
B.D.- S.0. EiS« 

OUTLIER la
W S.»0ju E■$»

WTP/Year 
Exp. 1 
Exp. 2 
Exp. 3 
Exp. 4
Miles to Coast
Fam. Size
Age
Sex
Income
Education

350, 
yes, 
no, 

yes, 
no, 

350, 350, 
yes, yes, 
yes, yes, 
yes, yes, 
no, yes, 

15 
3 

32
Female 
$50,000 

18 Yrs 

350 
yes 
yes 
yes 
no 

400, 
yes, 
yes, 
no, 
no, 

400, 400, 
yes, yes, 
yes, yes, 
no, no, 
no, no, 

15 
1 

33
Male 

$15,000 
19 Yrs 

400 
yes 
yes 
yes 
no 

150, 150, 150, 100
yes, yes, yes, yes
yes. yes. yes. yes
yes, yes. yes, yes
no, no, no, yes

6
3
2S

Female 
$50,000 
12 Yrs 

Hunt/F1sh
Env. Org.
AV26
AV27
AV28
AY29
AV30
AY31

no 
no 
10 
1 
0

10
10
10

no 
no 
10 
0 
0

10
10
10

yes 
no 
7 
9 
3
7 -
5
5

a An outlier for sea otter and dolphin data sets only.
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Table 8. MEAN VALUES: WTP AND SOCIO-ECONOMIC CHARACTERISTICS (OUTLIERS REMOVED) ''

Variables mb, ales
Bottlenose

Dolphins
California 
Sea Otters

Northern
Elephant ..Seal s

Standard Dev 
(.Weighted A\

WTP/Year S23.95 $17.73 $20.75 $18.29 $28.39

Exp. 1 
(yes=l) .78 .79 .80 .59 .43

Exp. 2 
(yes=l) .29 .82 .63 .47 .45

Exp. 3 
(yes=l) .35 .47 .53 .31 .49

Exp. 4 
(yes=l) .16 .17 .25 .10 .37

Miles to Coast 22.8 23.0 22.9 _ 22.5 30.61

Family Size 2.67 2.67 2.69 2.68 1.45

Age 42.5 42.3 42.3 - 42.2 15.1

Sex (0=Male) -.39 .38 .39 .39 .49

Income
($/year) $35,302 $35,314 $34,994 $35,081 $22,739

Education
(years) 15.3 15.4 15.4 15.3 2.87

Hunt/fish (0=no) .39 .37 .37 .38 .40

Env. Org. (0=no) .19 .18 .18 .18 .40

AV26 (0-10) 5.5 5.5 5.6 5.6 3.2

AV27 (0-10) 2.6 2.5 2.5 2.6 3.1

AV28 (0-10) 2.0 2.0 2.0 2.0 2.7

AV29 (0-10) 6.9 6.9 6.9 6.9 2.7

AV30 (0-10) 7.3 7.3 7.3 7.2 2.6

AV31 (0-10 7.8 7.8 7.7 2.6



Table 9. MEAN WTP/YEARa PER HOUSEHOLD, (OUTLIERS REMOVED)13

. Whales
(Gray and Blue)

Bottlenose
Dolphins

CalIfornla
Sea Otters

Northern
Elephant Seale;

Mean C$23.95 s
(527785)

$17.73
($22.57)

$20.75
($25.56)

$18.29
($22.39)

Standard
Dev 1at1on

34.82
(50.67)

23.58
(45.80)

25.77
(46.73)

24.19
(45.16)

Number of
Observations

178
(180)

172
(175)

171
(174)

172
(174)

t value0 9.18 9.83 10.52 9.89

Maximum $250
($400)

$135
($400)

$132
($400)

$145
($400)

Minimum $0
($0)

$0
($0) *

$0
($0)

$0
($0)

a Q 11± Q14A " - -------------------------------------------- ----------------------—
For comparison, values for ill respondents, Including Hkely outliers, arec shown 1n parentheses. ___
The null hyposthesls 1s WTP>0; reject 1f t>2.326 (995 confidence).

Table 10. COMPARISON OF DIFFERENCE IN MEAN VALUES, BY SPECIES, FOR 
PAIRED RESPONSES

Ho:

t-Stat1st1c: 
(degrees of 
freedom=171)

Reject; t>1.645: 
(955 confidence)

W-D=0 W-S0=0

3.529 1.057

yes no

W-ES=0 S0-D=0 

2.172 1.601

yes ~no 
(very 
close)

D-ES=0 S0-ES=0 

.070 2.988

no yes
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REMOVED.Table 11. WTP/YEAR PER HOUSEHOLD, OUTLIERS
1

Whales Bottlenose Cal1forn1a Northern
(Gray and Blue) DolDhlns Sea Otters Elephant Seals

C—5»B

Mean \S 6.95 ; S 4.58 $ 6.12 $ 4.20

Standard Deviation 17.89 12.92 13.83 11.27

Mean

<1

• (js"3.70/ $ 2.78 $ 3.55 $ 2.57

Standard Deviation 11.86 • 11.19 11.40 10.09
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OBSERVER AND TRAVEL DATA, WHALES (30 RESPONDENTS OUT OF 180)Table 12A.

Respondents’ Number of 
I oration trips {19821

1Los Angeles 
1Costa Mesa 
1Alhambra 

Torrance 2
W. Los Angeles 3 
Lemon Grove 1 
Spring Valley 2 

1 San Diego 
1San Jose 
4 La Mirada 
1 San Jose 

Oakland 1 
El Cajon 1 
Atascadero 1 
Santa Monica 1 
N. Hollywood_ 3 
San Francisco 1 
Long Beach 2 
011 dale 1 
Bellflower -1
Torrance 1

2Santa Cruz 
South Gate 1
El Cajon 1
Fair Oaks 1
San Jose 2
San Francisco 1
Bel 1 flower 3

28Gualala 
Oakvlew 1

Miles Traveled 
(rar. boat) 

75,n.a^
110,00
25.10
5.3

10,0
20.10
18,0
0,1

1500,0
45.10
50.10 

160,0
15,5
15,5
10,0

8,5
20,20
12.3 

100,15
45.10 . 
50,25 
75,20 
60,30 
30,0

200,20
40,0
30,0
40,24
15,0
10,0

Number of 
poop!e/tr1D

n.a.
65

2
2
5 
3

25
1
6

25
2
1
1

12
30
10

3
3
4
n.a.
4
8
8
8
4
2
2
3
n.a.

trip cost 
(per cent)-^

60
n.a.

20
0

60
0
5 s
5
5

95
60
20

5
5

60
60

5
5

20
60
60
20
60
60
60

0
5

60
5

20

71Total 2793 ,226 243

2.4sample mean 

sample std. dev. 4.9

93.1,7.79 

269.7,9.02

9

12.9

.31

.28

a, Percentages shown are the mean values- of respondents’ choices for 
queSon ir A«0%. B=l-9%, 010-30%. 0=40-80%, E=95-100%.

b, An "n.a." 1n a column means "no answer" was given; the mean of the column 
was used 1n the calculation of the sample mean.
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Table 12B. OBSERVER AND TRAVEL DATA, BOTTLENOSE DOLPHINS (30 RESPONDENTS OUT 
OF 175)

Share of 
Respondents'
Location

Number of 
trios (1983)

Miles Traveled 
(car, boat)

Number of 
people/trlD

trip cost 
(Der cent)-3-

Los Angeles 1 75»n.ab 4 60
Alhambra 1 25,10 65 20
Torrance 4 5,2 2 0
San Diego 2 100,10 20 20
La Mirada many 45,2 2-10 95
Oakland 1 110,0 2 20
Santa Monica 20 125,0 4 n.a.
San Francisco 2 0,20 40 5
Downey 1 0,1/4 8 0
El Cajon 4 18,3 . 3-4 0
Alhambra 2 50,Q 2 0
Santa Monica 2 10,0 5 20
Torrance 1 1/2,20 35 0
Glendale 2 35,0 3 “ 0
_La Crescenta 4 - 4,5 6 5
San Gabriel 2 3,0 1 20
San Diego 1 1/4,0 3 5
Los Angleles 1 • 20,0 2 20
Rialto 1 500,5 10 5.
Long Beach 20 12,0 1 n.a.
011 dale 1 100,0 4 20
South Gate 1 150,0 4 0
El Cajon 1 30,0 6 20
Los Angeles 3 20,0 2 0
Bellflower 3 20,15 1 20
Culver City 2 5,5 2 20
Valleclto 1 250,1 5 20
Oak View 1 10,0 n.a. 20
Westwood 3 30,0 3 0
Covina 1 25,0 2 0

TOTAL 89+ 1777.75,98.25 247+

sample mean 3.3 59.26,3.39 8.67 .15

sample std. dev, 4.9 100.64,5.82 14.05 .197

a Percentages shown are the mean values of respondents' choices for question 8: 
A=0%> B=l-9%, C=10-30%, D=40-80%, E=9S-100%.

b An "n.a." 1n a column means "no answer" was given; the mean of the column was 
used 1n the calculation of the sample mean.
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Table 12C. OBSERVER AND TRAVEL DATA, CALIFORNIA SEA OTTERS

Respondents' Number of 
Location trios (1983)

Miles Travled 
(car, boat)

Number of 
Deoole/tr1o

Share of 
trip cost 
(per cen+1-^

San Francisco 2
Carson 1
Alamo 1
Whlskeytown 1
W, Los Angeles 20
San Diego 1
Los Angeles 2
San Jose 1

•San Jose 10
Gardena 2
Oakland 2
Atascadero 1
San Francisco 2
El Cajon 1
Alhambra 1
Atascadero 6-8
San Jose 2
Glendale L-
Orlnda 3
San Francisco 1
Sunnyvale 2
Forestvllle 2
Rialto 1
Long Beach 1
OHdale 1
Bellflower 1
Torrance 1
Santa Cruz 1
South Gate 1
El Cajon 1
Fa1r Oaks 1
San Francisco 5
Buena Park 2
San Francisco 2
Bell flower 1
Mountain View 1
Oak View 1
Westwood 3
Three Rivers 1
Whltter 4
Menlo Park 2
Rancho Cordova 1
Van Nuys 1
Saratoga 2
Sacramento 1
Traver 1

80,0
30,0

220,0
200,0
15,0

600,10
4,25

1500,0
50,0
20,22

160,0
15,0

200,0
280,0
50,0
20,0
25,0

400,0
120,0
50,0
80,0
n.a. ,0

500,0
11,0

100,0
150,0
150,0
100,0
200,0
250,0
100,0
60,0

200,0
50,0

600,0
50,0
10,2
30,0

150,0
50,0
60,0

100,0
75,0
50,0

200,0
150,0

2
5
4
3
2

10
4
1
3
4
2
4
2
3
2
2-5
1
1
2
2
2
4
2
1
4
6
n.a.^
5
4
5
6
2
2
5
2
2

n.a.
3
2
2
6

• 8
n.a.

4
4
4

5
5

20
5

60
5
5
5
0
0

20
0

95
5
0
5
0
0
5

60
5
5
5

. 5
20
20
20
20
20
20
60
60

5
0

95
5

20
0
0
5

20
n.a.

• 5
20
60
60

TOTAL 90+ 7515,59 140+
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Table 12C. OBSERVER AND TRAVEL DATA, CALIFORNIA SEA OTTERS (continued

Sample mean 2.24 167,1.28 3.38 .19

Sample std. dev. 3.17 246 . 4,5 . 03 1.84 .25

±JPercentages shown are the mean values of respondents' choices for question 8:
A=0*, B=1-9JS» 010-30*, 0=40-80*, E=95-100*.

JL/An "n.a." 1n a column-means "no answer" was given; the mean of the column was 
used In the calculation of the sample mean.
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Table 123. OBSERVER AND TRAVEL DATA, NORTHERN ELEPHANT SEALS <19 RESPONDENTS

Share ofRespondents* Number of Miles Travled Number of trip costLas-atton trios ngfm iaari boat? . De0Dle/tr1 P (per cfin11 —J

San Francisco 1 90,4 4 20Whiskey Town 1 200,0 3 5San 01ego 2 200,15 10 5E. Palo Alto 2 45,0 5 20Oakland 1 110,0 20Los Angeles 2 100,2 5Orfnda 5+ 85,0 2 0Long 8each 2 15,0 1 5San Francisco 3 60,0 2 60San Francisco IS 30,0 3 5Los Angeles 4 20,0 2 0Oakland 2 30,0 n.a. 0Orangevale 2 91,0 3 20Mountain View 1 50,0 2 5Oak View 1 10,0 n.a. 20Westwood 10 30,0 2 0San Francisco 1 50,0 2 5Three Rivers 1 200,0 2 0Whittier 4 50,0 2 5
TOTAL 60+ 1466,21 47
sample mean 3.15 77.16,1.11 2.94 .10
sample std. dev. 3.59 61.98,3.51 1.93 .145

*2£M2r-'hZ?n'Z'thX !?neaonJalreS 0f resP°ndents' choices for question 8: 
A-0%, B-l-9%, C=10-305, 0=40-805, E=95-1005.

used"® mea"s ""° answer" was given; the mean of the column was
used 1n the calculation of the sample mean.
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Table 13. MEAN WILLINGNESS-TO-PAY RESPONSES:-'

BREAKDOWNS BY USE AND NON-USE

Whales Bottlenose Cal1forn1a Northern 
(Blue and Grav) Dolohlns Sea Otters Elephant Seals

Non-Consumpt1ve Use S 2.34 
(9.3%)

$ 2.21 
(11.9%)

$ 2.49 
(12%)

$ 1.16 
(6.2%)

Option Price $ S.79 
(22.9%)

$ 4.15 
(22.4%)

$ 4.71 
(22.6%

$ 4.16 
(22.1%)

Existence Value $17.15 $12.20 $13.62 $13.50
(67.9%) (65.9%) (65.4%) (71.7%)

-5/Total WTP, the sum of each column, differs slightly from the values reported 1n
previous tables because a small number of respondents did not break down WTP 
Into these categories. Their valuations were removed from the results shown 1n 
this table.
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