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i Environinental Valuation 
How Much Is the Emperor Wearing? 

by 
Andrew Stirling 

J~ec...: -;h. .I'~/''s} v,<l 11 .I 1#~1}~ IPF'S. 

Economists who propose the monetary valuation of environmental effects aspire to 
produce an ohjectil'e yardstick for use in policy-making. Yet separate attempts to assign 

a monetary 1•alue to the environmental effects of specific electricity-generating technologies 
hen e differed f rom one another by a fac tor of as much as 50,000. Discrepancies of this 

order suggest the existence of fundamental flaws in the basic approach. The complexity of 
elll'ironmental phenomena cannot be expressed by means of a single numerical index, nor can 
the different perspecti1·es held by rorious analysts, policy-makers and members of the public 
e1·er be reconciled into a single structure of preferences. The adoption. of monetary valuation 

threatens to remove key aspects of environmental decision-making from the sphere of 
public debate and place it in the hands of a small community of technocrats. 

"We are at a point in the evolution 

of enrironmental policy at which 

the economics profession is in a 

rery favourable position to 

influence the co urse of policy." 

M. L. Cropper and W. E. Oa tes, 
1991 

'' What in observation is loose and 

"ague is in information deceptive 

and treacherous. " 

domain of application.6 

Nevertheless, a large degree of 
redundancy persists. Adherence to 

any one of this set of competing 
policy tools is often determined 
more by the disciplinary 
affi liations of·the analyst than by 
the merits or shortcomings of the 
method itself. 

ii> In th e present climate of 
iii 
E liberalization and . deregulation, 
~ neoc lass ical economics has 
Ql 

Fra ncis Bacon. 162 1 iii emerged as an aspiring colonist of L_ ________________________________________ _Ju 
this tantal izing but hazardou s 

Modern industrial produ ct ion cau ses man y form s of 
environmental damage. There is now strong political pressure to 
develop credible mean!' to quant ify. compare and rank the 
effects of different technological strategies. Failure to achieve 
th is implies a loss of rat ionale. and thus of legitimacy, for the 
environmental regu lation of industry. Success wi ll bestow 
enhanced statu s upon the favoured communi ty of specialists 
and an ex ten ·ion of their influence at the expense of compet ing 
disciplines. For both poli cy makers and academics. the stakes 
are hi gh. 

With a rise in the profile of environmental issues over recent 
years. the pressure has intensified. A wide range of specialists 
have proposed various approaches: cost-benefi t ana lysis. ' 
compa rati ve risk analysis.2 multi-criteria analysis.3 decision 
analysis• and environmental impact assessment5 are among the 
principa l conte11 Uers. Efforts have been made to arrange the 
proliferating number of' variants. hybrids and rei ncarnations as 
a single palette of techniques. each with its own legitimate 

1\ndrc" Stirling""' the courdin;~tor uf Grc..:npe;Kc l ntern;~t ional'> 
camp:ugrb ag:un't the nuclear 111du~try and nuclear weapon,. lie IS now a 
dot·toral ' llldclll \\ ith the Energy Group o f the Science Pol icy Researc h Unit 
at the Univcr,it y of Sussex. funded bv the Science and En!!ineerin!! 
Rc,earch Counc il. . - -
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intellectual territory. Drawing on 
the concept of social cost introduced by A. C. Pigou,7 economists 
have characterized environmental damage as a loss of utility to 
society as a whole. Monetary value has been proposed as the 
most appropriate index or yardstick for the measurement of the 
benefits that are foregone as a consequence of damage to the 
environment. In the case of those environmental effects which 
remain unpriced in any market, the problem is to derive monetary 
values by various analytical means. 

Where the economic cost of a reduction in environmental 
benefi ts is not included in the price of a commodity, the value 
of the lost benefits is said to be "external" to that price. 
Economists view this as a classic case of market failure: their 
prescri pti on for countering environmental damage is to 
incorporate these costs into the market price through taxation or 
other regulatory mechanisms. In this way, they claim, the 
allocation of resources is optimized wi th respect both to economic 
and env ironmental factors. 

It is this intellectual framework which underlies much recent 
activity in the debate over the regulation oft he electric ity supply 
industry. Over the past four years, governmental bodies such as 
the European Commission, the US Department of Energy and 
US state regulatory agenc ies have commissioned a series of 
studies with the aim of deriving monetary values for the external 
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the a~ent of harm (eg .. cm is~ion ~ . rcsi clu~d 

poll utant s): 

t hc ~wge in the fuel -cyc le or t hc I i l'c -cyc l<: 

of n fac il i ty ( cg.. 1111111 ng or 
dccomm i ss ion i ng ): 

tiH.: form of the r i ~ k (eg .. cat astrophiL· ur 

routine): 

thc mani fes tati on of harm (cg .. ex tinct ion 

o f specie~. human illness). 

Any one or these organizing principle~ might hc 
employed to order the set of all environmcntal 
effects in its entiret y . Con,·crscly.a single dfcu 
may legit imately be class ified under all. For 
example. the contnmi nat ion of a water-cour~e h~ 

liquid emissions originating in a cata~trophic 
accident during the construct ion ol'an industri;tl 
facilit y may lead to the extinction o f a high!) 

a; localized species. 
~ Where there ts confu sion over th~..· 

(l_ 

o; identifi cat i on o f the variou -; fonn ' ul 
c 

.Q cnvironmenlal effect. thnc i~ a high proh~1hi l it ~ 
iii 

Foundation piles for the £700 million flue gas desulphurization plant 
at Drax power station which will control sulphur dioxide emissions. 
Are such costs an accurate reflection of the damage caused by 
pollution ? ... 

z of omi tt ing or clupl ic;Hing important f:1ctor,. 
Effort s to quantify and aggregate en"ironml'lltal 
ex ternaliti es are therefore unl ikdy to y idd 
consistent, comprehensive. or comparable results. 

environmental cos ts of the various elec tric ity generat ing 
techno log ies.~ The results of such studies have al ready been 
taken as a basis for legislation relating to the acqu isition of new 
plan t. Further and more detailed monetary valuat ion (or 
"monetization" ) studies are reported ly under way, in the us.~ 

and for the Bri tish Government10 and the European Commission .'' 
Economists are beginn ing to fi nd themselves in a position of 
unprecedented intluence over environmental policy. But to 
what ex tent do the intellectual merits o f monetary valuation 
(which [ w ill henceforth refer to simply as " valuation") justify 

its current polit ica l ascendancy over o ther attempts to quantify 
· and compare different envi ronmental effects? 

Inconsistent Class ificat ion 

There are a number of problems common to all attempts to 
quanti fy env i ronmental effect s. The f irst of these involves 
classification. Before any scale of measurement is selected (be 

it m oney or some o ther index) the d ifferent classes o f 
environmental effect must be accuratel y characterized in order 
to avoid duplication or om ission. 1 o comparison can be ntade 
between studies i f they employ different frames o f reference. 

Yet the classification o f environmental effecis remains in a 
chronic state of confusion . In 1983. the OECD noted that few o f 
the pu bl ished attempts to classify environmental effects were 
mutually consistent and urged greater care in dist inguishing 
between different classes of harm. 1 ~ For example. "environmenta l 
effec ts" often ove rlap w ith " social'' or "health e ffec ts": 
ambiguities in the use o f such fundamental terms mask important 
di screpancies in the scope of di fferent analyses. 

Individual classes of effect have variously been def ined 
under the following headings: 

the medium that is ph ysicall y affec ted (eg .. land. water. 
. air): 

Multidimensional Effects 

A second problem common to all quant ification techniques i ~ 

posed by the fact that even the most apparentl y straightforward 
env ironmental effect i s an extremely complex phenomcn0n." 

En v ironmental effects are inherentl y and irr<.!ducih l ~ 

multidimensional. A single numerical index . ..;uch as monetar~ 

value. fail s to ct1nvey importan t contcx tual in format inn . ·AI"<' 

the data relat ing to each eval uated tcch nol1lgy of equal quali ty'.' 
Arc the ·effects equall y fami li ar to ~oc: i ety . and arc cl'tort ~ to 

mi tigate them equall y ps ychol og icall y and :-nci :J!I y di ~nl pll ve '.' 

A rc there discn.:pa nc i c~ between the pcrccivl'd int cre 'i ~ of 
spec ialist com munities assoc iated \\'ith p.1rticul:1r technologic' 
and th ose of society a s ~~ whole? C111 the cun~eq ucncL'' of the 
effects posed hy each of the eva l uatecltcclmnlogic~ bc :t\'1\ickd. 
through act inn tal--c n ci t her be !'ore or a f t<..' r t hci r nccu rrencc'! .·\ re 
the ef fects equall y immed iate or is. for instance. injury more 

preponderant w i th one technology. and disease w ith anothc:r'1 
' ' 

there a direct re lation ~h i p between the effect Hncl i t ~ cause. nr 

does it res ult from the interp lay o f complex forces? Is the socia l 
distribution of ri sks corre lated with the distri but ion or associated 
be nefit~ ·! Do an y o f the evaluated tc c hno lu .~ic' pO.\C greater 
r i sks to future generations than o thers'1 Do all pose the ~am-: 
rat io of occu p~ll inn a I to pu bi ic ri ,J,;s? Or nf ri ~k~ \)f death to ri ,~-. ' 
of injury and di sease'1 Arc the t::fkcts assoL·iatcd with the 
evaluated technologies all equally rcve r -; iblc? Hmv do the ran ~c 
and di stribution patterns of the different -; fleet~ comparc? D0 
ce rta in of th~ evaluated technologie s pose ri sk ~ ol' C<t l a~ trophi c 

effects on a scale unmatched by other technologies? A re the 
technologies all on identical trajectories in terms o f an y change 
in their ri ski ness·., Do thei r effects differ in the degree of site

specific variati on from the es timated norm?1' 
The nature o f the ri sk posed by <In indi v idua l electrici ty 

suppl y technology depends on each of these factors and many 
othe r~. ,\ s daw1b l'\'l'ntu:lll y on :my child w ith a "peg and hole" 



toy". an ordi nary three-dimensional object cannot 
satisfactoril y be characteri zed in terms of a 
sing le parame ter such as its ··tength··. it s 
.. breadth ... or its ''depth ... In the same way. no 
one dimension of an effect can adequately convey 
the total ity. Though they may have a superficial 
appeal. approaches which recognize only a single 
dimension are as likely seri ously to mislead in 
envi ronmental assessment as they are in everyday 
measurernent. 1

h Likewise, the omission of even 
a single dimension may lead to a seriously 
defic ient understanding of comparati ve effects. 

In the face of these and other difficulti es . 
aspirat ions .. objec ti ve ly" to quantify. aggregate 
and compare di fferent classes of environment 
effect are being superseded in some quarters by 
more pragmatic aims. One study for the European 
Commission conc ludes that aggregation and 
comparison mu st necessaril y be regarded as 
polit ical functions. and left to decision-makers 
rather than specia li sts. 15 Another EC study, 
recommends moving away from quantitative 
cost-benefit analysis toward more qualitative 
envi ronment al impact assessment. 16 The 
proponents of monetary valuation. however. 
proceed as if obl ivious to these difficulties. 

... Or do the costs o; building new sea-defences to mitigate the 
damage caused by rising sea-levels give us an reliable measurement 
of the damage caused by global warming? 

Methods of Valu ing Environmental Effects 

There are man y ways of applyin g a mon etary va lue to 
envi ronmen tal e ffects. Conventionall y.threc broad approaches 
arc recognized. 17 One unashamedly pragmatic method is to 
assume that some form of equi librium pertains. and take the 
costs of abating. (ie. pre.venti ng). ham1ful effects as n measure 
of the e>..tc rnal environmental costs thereby avoided. Advocates 
of this approach argue. for example. that the costs of installi ng 
nue gas desulphurization equipment in a power station may be 
taken to represent the costs of the pollution thereby avoided. In 
such cases any pol luti on that remai ns unabated. or even 
unrecognized. by those in a posi tion of responsibility will 
remain unaccounted for. Where the object of the valuation 
exercise is to optimize the al location of re ·ources for po ll ution 
con trol , taking existing abatement costs as a proxy for dam:~gc 
costs embodies " ce rtain circularity of logic. 

A second app ro:1ch assumes that the cost of miti gati ng 
ra ther thnn abating - - environmental damage renect. the cost of 
the damage itse lf. For example. the depleti on of fi sh stocks by 
marine pollution can be va lued by measuring the increased 
investment in bonts and equipmen t. '~ Howeve r. the est imated 
costs of mitigati ng damage tend to cover onl y those si tuat ions 
where the burden on individ ual economic actors - and the 
prospect of relief'- arc high enough to warrant expenditure . 
Fishing boat owner=- may respond to dec! ining catches by sel ling 
up rather than increasing irn estment. Where mitigation costs do 
not account for dam:~ge which is irremediable or too expemivc 
for any affected party · to take miti gatory action. they can be 
taken only as a partial rctlection of the total costs of environmental 
damage. 

A third approach seeks to establish empirically the full social 
costs of the environmental damage itself. Unlike abatement 
costs or mitigation costs, efforts to determ ine damage costs m 
leas t hold o ut the prospec t o f yie ld ing syste mati ca lly 
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comprehensive values. Unfortunately. this approach is more 
int ractabl e. There ex ists a multi tude of techn iques for assessing 
damage costs. For instance. a di stincti on is often dra wn between 
"di rec t" and .. indi rect .. methods. The .. direc t .. methods incl ude 
those which: 

establi sh a val ue fo r an "environmen tal as ·ct ... such as a 
National Park. in terms of the aggregate. expenditure on 
travel (and. somet imes. travel time ) by its visi tor!>; 

derive a value .by reference to .. surrogate .. or .. hedonic .. 
markets where. for instance. prope rt y prices or wage:. 
may be seen to ta ke account of the value of environmen tal 
or health benefit s or di sadvantages which are a ociated 
wi th a particul ar property or job. and: 

conduc t .. contingent valuation .. (CV) by establishing 
.. experimen tal ma rkets .. through respo n. es to 
questionnaires by '> amrle populations. Respondents state 
hypothetica l monetary values which they would be wil li ng 
eithe r to pa y or to accept in order to. ecurt:! or forego an 
environme ntal benefit. or preve nt or to lerate an 
cnvironm..:ntal clisbenefit. 

J\n auraction ofCV teclrn iqucs is that they otTer the prospect of 
capturing otherwise intangible benefits. such a. those due to the 
ver) existence of an envi ronmental amenity (irrespect ive of its 
"usc .. ). those associated with the desire to bequeath it to posteri ty. 
or those arising from the intention of securing an opt ion on it. 
future use. 1~ 

.. Indi rect .. damage cost approaches. by contrast, seek to sum 
the ~ubstanti vc economic costs incurred by all the individual 
..:nvi ronmental effects. Some of these cost items may be ex pressed 
in terms of the market prices for goods and services requi red in 
replacement or restoration. These may be assessed by establishing 
dose-response re lati onshi ps between the causes and the 
manifestations of harm. More compl ex cases. however. must be 
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ascribed a value by the analyst, which will involve the use of 
. "direct" valuation techniques such as those discussed above. 

l}nfortunately, the terms "direct" and "indirect" are used in 
contradictory ways in different areas of the literature, a situation 
which does not inspire confidence that the framework for the 
.valuation of environmental damages is yet methodical or 
consistent. But there are more serious grounds for concern over 
the analytical (and thus regulatory) utility of valuation. 

Difficulties with Contingent Valuation. 

Contingent valuation (CV) is sometimes felt to offer the prospect 
of deriving values for multidimensional environmental effects 
which might otherwise prove intractable to valuation. However, 
where respondents are completely unaware of certain 
environmental effects, then CV can hardly be said to address 
these effects. The degree to which ~erent respondents take 
account of the same effects or dimensions or share the perspective 
adopted by the analyst remains unexplored. There is thus no way 
of knowing what fraction of the complete array of dimensions 
and effects are accounted for. 

CV.also suffers from more specific difficulties. One important 
example concerns the discrepancy between the answers to 
questions focussing on "willingness to pay" and to those 
focussing on "willingness to accept". Respondents generally cite 
significantly lower values for what they would be willing to pay 
in order to secure a particular environmental benefit, than for 
what they are willing to accept as compensation for its loss. 
According to one exasperated observer, it took thirteen years of 
research and sixteen replications before the discrepancy was 
treated serious I y. 20 

. Some enthusiasts are still so confident in CV that they prefer 
to contest the validity of empirical results than to question the 
theoretical framework itself.21 But in fields other than economics, 
. c;~! -h deviations from the behaviour predicted by fonnal economic 
:neory are regarded as unsurprising. Phenomena dismissed by 
economists as "cognitive dissonance",22 are familiar to social 
psychologists in the guise of concepts such as "loss aversion". 23 

It is readily explicable that an individual assigns greater value 
to attributes with which she or he associates, than to those same 
attributes prior to any association. 

Critical appraisal of CV studies shows that circumstantial 
factors such as the structure of questionnaires24 and the 
demeanour of the questioners may exert a profound influence on 
results. Far from being passive sources of data, respondents may 
seek actively to influence the results of studies through various 
forms of "strategic behaviour". Where rich respondents tend to 
bid higher values, attributes prized by more affluent communities 
are likely to be valued more highly in CV. In short, so sensitive 
is CV to the subjective social and psychological circumstances 
of respondents and to the contexts of the studies themselves, that 
some have been led to conclude that "the method becomes the 
message". 

The Partial Scope of Valuation Studies 

Values for the external environmental costs of electricity have 
been derived by the use of each of the techniques discussed 
above. Noting the shortcomings of the alternatives, different 
analysts tend to favour different techniques. Some advocate 
taking damage cost figures such as those generated by contingent 

""" 

valuation or hedonic prices. Others argue instead for taking 
abatement costs. Some studies draw on a mixture of techniques, 
thus combining the deficiencies of all. Results generated by 
different methods diverge to an "unexpectedly" large extent.25 

The various approaches are often deployed in a somewhat ad 
hoc fashion. There is a tendency to select different techniques 
for different environmental effects, exacerbating the inconsistent 
classification of the effects themselves. Important stages of the 
fuel cycle, or of power station life cycles, (the extraction, 
transport and storage of raw materials, for.example) are routinely 
excluded.26 The scope for double counting or omission is 
compounded by that for misjudgements in· the summing of 
incommensurate valuations. The baroque complexity of the 
exercise does not make it easy to detect errors. As a result, 
oversights are committed that would be less likely in more 
modest (though still daunting) projects such as risk assessment.27 

The degree to which mitigation costs capture the full scope of 
a class of environmental effect is also questionable. Certain 
studies take the cost of liming soil or water as an index of the 
costs of acid rain, neglecting consequent effects such as those 
engendered by the extraction of the lime. 28 Others take the cost 
of improved sea defences on the German North Sea coast as a 
reflection of the costs of global warming, neglecting the climate 

Rather than making spurious claims to 
objectivity, policy-makers should 
acknowledge that calculation is 

subordinate to judgement 

effects themselves. 29 Elsewhere. increased investment in 
irrigation is taken as a representative response to global 
warming.30 Such analyses, at best, only partially address those 
environmental problems they set out to consider . 

Another crucial issue is the practice of discounting the future. 
Future benefits are deemed to be financially less valuable than 
present ones, implying that environmental damage is less harmful 
the longer it is postponed. For example, the financial benefit of 
using a superior construction technique to preclude future 
repairs is not accounted at its nominal value, but at a lower rate 
to compensate for the delay. The principle can be seen as an 
economic reflection of the adage that "a bird in the hand is worth 
two in the bush". It is applied to financial accounts by means of 
an annual "discount rate", expressed as a percentage. A discount 
rate of 5 per cent means that that a benefit to be accrued 25 years 
in the future is assessed at less th~m 30 per cent of its nominal 
value. 

The chosen discount rate can thus exert a profound influence 
on the results derived for technologies with different temporal 
distributions of costs and benefits. Yet the choice of discount 
rate remains little more than arbitrary and sometimes varies 
even within a particular study. 31 It is often not clearly declared. 32 

Without a knowledge of such factors, the meaningful 
interpretation of the numerical results of valuation studies is 
rendered extremely difficult. 

Although they may sometimes be aware of at least some of 
these issues·, practitioners of monetary valuation tend to make 
little effort to acknowledge them. Instead, frequent and prominent 
use of phrases such as "real costs",33 "full costs"34 and ''true 
costs"35 suggest that valuation results are more systematic and 
comprehensive than even their authors would admit them to be. 
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environmental assessment techniques, and adds more of its 
own. Yet the treatment of uncertainty and variability in results 
tends to be rudimentary, even compared with the generally 
lamentable neglect of this problem in other areas of the 
environmental assessment literature. Valuation results are often 
expressed with considerable precision.36 Precision, however, is 
no guarantee of accuracy. 

Theoretical Difficulties in Valuation 

The more optimistic proponents of valuation argue that these 
difficulties will one day be resolved. Such defences fail to 
explain why valuation is currently so influential amongst policy
makers. Moreover. the theoretical basis for valuation is itself 
deeply flawed; the extension of the "dubious theology"37 of 
economics to the arena of environment policy raises profound 
problems. 

The first difficulty concerns the very notion of value. The 
concept is central to economic theory - in one caricaturist's 
words. "there is only one value and its name is utility".~~~ Yet 
economists disagree amongst themselves as to its meaning;·''~ it 
would seem that the value of an attribute is inextricably dependent 
on the context of that attribute and on that of the valuer. This 
need pose little problem in the case of market or near-market 
transactions, where the market itself constitutes a common 
context both for the valuer and the valued. However, if value is 
"simply a neeting shadow of wavering contexts, never absolutely 
existing, and only meaningful in a relative sense"."0 then the 
concept is ill-suited for use in environment P<?licy. where 
decisions may have extremely long-term. wide-ranging and 
profound consequences, far removed from any market. 

Second. can the value of environmental attributes properly 
be expressed in terms of the price society is willing to pay to 
avoid destroying them? Or does the environment possess some 
"intrinsic'' value in itself. reflecting the benefits secured by non
human organisms? If the Iauer is the case. then even contingent 
valuation, which. it is maintained, addresses existence values 
from the point of view of human respondents, will fail to 
account for these broader imrinsic values. Although all 
perspectives are open to the charge of being "sociocentric", 
valuation differs from other approaches to environmental 
assessment in that its central index (monetary value) has no 
meaning whatsoever beyond the confines of certain human 
societies. The measures employed in other approaches (such as 
pollutant burdens. mortality, morbidity or toxicity) at least 
enjoy some substantive physical basis. Although concern forthe 
well-being of non-human life is central to modern 
environmentalism. thi~ principle seems to lie beyond the 
analytical scope of valuation:11 

Third. economists sometimes protest in defence of valuation 
that a failure to as~ribe monetary values to environmental 
attributes implies thc.H such attributes are of infinite value."2 

Elsewhere it is claimed that a failure to "monetize" implies the 
ascription of no value at all."~ Ignoring any contradiction, if either 
argument were valid. it would do no more than highlight a 
phenomenon at the heart of human experience. It is obviott'i that 
the refusal of a. parent to ascribe a monetary value to their child 
need no more be seen to indicate a zero valuation than it does an 
infinite valuation. Certain forms ·or value are simply beyond 
prit'e. Far from being an inconsistency, this offers an everyday 
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Figure 1. Range of selected estimates of environ
mental costs of coal-fired electricity generation. 

iJiustration of the difficulty of characterizing an multi
dimensional whole by means of a one-dimensional ind~x. 
Although there undoubtedly exist monetary components to the 
value of many environmental attributes, it is both naive and 
perilous to take these as a reflection of the totality. Attempting 
to encapsulate environmental quality in a monetary value is like 
trying to measure the width of a temperature, or divine the 
velocity of love. 

The Practical Results 

The discussion so far has highlighted grounds for concern over 
the valuation project. To what extent are these borne out in 
practical results? A larg~ number of studies look at the external 
costs of coal-fired electricity- many more than for any other 
power-generating technology. The lower and upper bounds to 
the published range of results of these studies differ by a factor 
of more than fifty thousand (see Figure 144

). Although different 
analysts in any discipline wi11 employ different frames of 
reference, use different data, and adopt different assumptions, 
or methodologies, a range of variation exceeding four orders of 
magnitude is difficult to explain in these terms. At the very least, 
the scale of the disagreement suggests that the accuracy of 
valuation does not .match the precision with which individual 
authors express their results. 
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advocate valuation have taken the 
opposite route. Their central thesis is 
that the environment has been negleCted 
because the concepts and rationale of 
neoclassical economics have not been 
applied extensively enough. The notion 
of monetary value, they say, should be 
extended from the domain of the 
economy to the domain of the 
environment. 

Nuclear fission Aspirations to reduce complex 
problems and relationships to simple 
numerical terms are far fro~ new. 
Analysts have a.lways been prone to 
.. confuse things that are countable with 
things that count"."5 Seduced by the 
facility of calculation, they tend, in 
Landsberg's words, .. to become fasc
inated with the nu~bers that e~erge 
and to look at the~ as real-world, 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~utually independent variables rather 
Figure 2. Overlap between ranges of reported environmental externality 
estimates tor selected electricity supply technologies. than as the end result of a large number 

and variety of non-verifiable hypo-

The magnitude of this range of variation has two serious 
implications. The first relates to the significant overlap between 
the ranges of external costs attributed to different technologies 
(see Figure 2). This overlap is sufficient to accommodate a 
multitude of different ways of ranking the technologies. If 
valuation is not accurate enough to provide a basis for confident 
discrimination between competing technical options, then its 

I policy utility is seriously undermined. 
~ The second concerns the reasons why the figures for 

externalities take the values they do. In figure one, although the 
total range of all the estimates is very wide, the ~ajority of 
published results cluster around the established market price of 
electricity (Figure 1 ). This is precisely the range of values which 
might most readily be incorporated into market prices as an 
environmental "tax". Values much higher than this would not be 
directly usable, since the effect of increasing electricity prices 
by factor ten ~ight be thought to be prohibitive. Values ~uch 
lower than this would be too small to encourage tangible 
behavioural changes. 

Those seeking a reason for what appears to be a convenient 
correlation between valuation resu.lts and market prices are left 
with an invidious choice. Are these .. accurate" results which 
suggest mysterious natural mechanisms linking the physical 
world and the market economy? If so, it is curious that this 
phenomenon is not often cited as an endorsement of valuation. 
Alternatively, are there powerful social mechanisms acting on 
valuation researchers which ensure that valuation results tend to 
lie in the rarige most useful in policy-making? Failing either of 
these, this strange correlation could, of course, simply be 
coincidence. 

The Social Implications of Valuation 

~.The impetus for the development of valuation and other 
approaches to environmental assessment lies in a belated 
recognition that orthodox economic analysis since the Industrial 
Revolution has failed to take adequate account of the 
environment. Rather than acknowledging that this failure may 
reflect shortcomings in the discipline of economics, those who 

theses and sheer guesses":~6 Such a tendency is manifest among 
the more credulous proponents of environmental valuation 

Monetary valuation is scientistic in the sense that it relies for 
its authority on the willingness of policy makers and the general 
public to accept the validity of ostensibly precise numerical 
results as adequate expression of co~plex; context- dependent 
and ~ultidi~ensional qualitative issues. It is also technocratic, 
in the sense that it delegates i~portant political judgements to 
specialists to an extent greater than other techniques and so is 
even less transparent to infor~ed public scrutiny and consent. 
Such defects are also shown by risk assessment and energy
demand forecasting. Historically, each has proven highly 
vulnerable to manipulation by powerful institutional interests. 
such as those of the nuclear industry. Just when environmentalists 
have largely succeeded in discrediting such procedures, well 
~otivated environ~ental econo~ists risk presenting a new and 
even more attractive opportunity to industrial special pleading. 

The alternative to valuation lies in acknowledging the 
fundamentally ~ultidimensional character of environ~ental 
effects. The complexities of nature and human society are better 
represented by a number of decision making criteria. Such 
criteria are far more effectively identified and prioritized through 
wide political debate, than by s~all communities of specialists 
with ~inority conceptions and interests. Rather than making 
spurious clai~s to objectivity, policy-makers should 
acknowledge that calculation is subordinate to judgement -
that the selection and ranking of environ~ental criteria are 
inevitably subjective. Although a plural society is unlikely ever 
to ·reach consensus over the final choice of criteria, such an 
admission would at least provide a basis for more accessible 
political debate. 

This anicle is adapted from the text of a longer paper. "Regulating 
the Electricity Supply Industry by Valuing Environmental Effects", 
p~blished in Futures, Volume 24, Number iO, December 1992, 
Copyright 1992 Butt~rworth-Heinemann Ltd. The author is grateful 
for helpful comments from Jim Skea, Gordon MacKerron, Nick Von 
Tunzelmann, Catherine Mitchell and Topsy Jewell and for 
inspiration from Roy Harper and the conker tree. The numerous 
flaws are of his own making. 
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1 

INTRODUCTION 

The Glen Canyon Environmental Studies (GCES) is a program of research focusing on 

how operation of Glen Canyon Dam on the Colorado River in nonhem Arizona affects the 

downstream resources along the Colorado River. The river flows freely for nearly 300 miles 

below the dam, mostly within Grand Canyon National Park. In addition to storing water in 

Lake Powell for eventual delivery to the Lower Colorado River Basin States and Mexico, Glen 

Canyon is a major resource for the generation of electric power. Within water storage and 

delivery schedules designed to meet commitments to the Lower Basin States under the Colorado 

River Compact, the dam and power plant are currently operated to generate sufficient power 

revenues to repay project costs. 

Several environmental and recreational resources are potentially affected by dam 

operations. The viability of riparian ecosystems of the Grand Canyon, the status of cultural 

resources of historic and pre-historic Indians, and recreation depend on beaches along the river 

corridor that are eroding away. Dam operations may affect the rate of erosion. Fish 

populations, including a population of the endangered humpback chub and other native ftshes, 

as well as non-native fish such as trout, are affected as well. Other enviro~ental resources may 

also be affected by the dam. Dam operations also influence whitewater boating and recreational 

fishing. GCES was assigned to determine whether dam operations are having adverse effects on 

such resources and, if so, what might be done to reduce such effects. 

Much of the research under GCES has necessarily involved the physical and biological 

sciences in wide-ranging efforts to understand how the river acquires, moves, and loses sediment 

and how the ecosystems along the river function. In addition,· economic research continues to 

be a integral component of the research program. To date, economic research has had two foci. 

First, economic tools are being employed to quantify, in monetary terms, the effects of dam 

operations on the quality of river recreation (Bishop ~ 1987, Department of Interior 1988). 

Secondly, if dam operating criteria were altered to reduce adverse environmental or recreational 

effects downstream, this would almost certainly affect the economic value of the electricity 

generated at the dam. Hence, studies are in progress to understand the effects of dam 

management alternatives on the value of power produced at Glen Canyon Dam. 

-------------------------------------------------------------------------------------------------------HBRS,lnc 



Recreation and power values are use values._ ~~ce they stem from the direct use of river 

resources to produce electrical and recreational services that have value to individual citizens. 

Environmental economists, beginning in the mid-1960s, have increasingly wondered whether the 

economic values of environmental resources should be limited to use values. Grand Canyon 

National Park makes an excellent example. Are the economic values of the park limited to the 

values held by those who actually go there? It seems plausible that others who are not currently 

engaging in recreation in the canyon might place an economic value on the preservation of the 

park's resources. For example, they might place some value on presezving environmental 

resources for future generations. Likewise they may place a value on presezving environmental 

resources to maintain the option of using the park's recreational opportunities in the future. 

Such values are often called non-use values. To try to incorporate the broader values that may 

not be motivated by use, environmental economists have developed a theory of total value. in 

which total value consists of both use and non-use values. 

The research reported here was commissioned to help those r~nsible for planning 

GCES research to decide whether or not economic studies under GCES should be expanded to 

better account for the total values--including non-use values-of the resources under study. On 

the one hand, given that Grand Canyon resources are affected by Glen Canyon Dam operations, ~ 

some would argue that use values alone are inadequate. According to this argument, members 

of the broader public, and not just recreationists and power users, place a value on Colorado 

River resources, and these non-use values must be counted or the economic analysis under 

GCES could be woefully incomplete. On the other hand, others would argue that non-use 

values are still too new, too poorly understood and too difficult to accurately measure to be 

useful in making decisions about future operating criteria for the dam. According to the latter 

view, the non-use values that might ideally be incorporated through application of total value 

concepts would be better left for consideration in non-economic, more descriptive, more 

qualitative terms. 

Quest~ons about possible research on the total values of the resources downstream from 

Glen Canyon Dam are being raised at a particularly appropriate time. An Environmental 

Impact Statement on the operations of the dam is currently in preparation. The law requires 

consideration of the economic implications of alternatives considered as part of the EIS process. 

As we shall see in the coming pages, the economic theory and empirical measurement 
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techniques needed to incorporate non-use values in resource valuation studies have evolved 
. --

'-' rapidly during the last decade. As a result, non-use values are beginning to find their way into 

practical applications. Perhaps the most important example of this trend is to be found in the 

rules for assessing the damages to natural resources from spills of oil and toxics under CERCLA 

and the Oean Water Act (U.S. Department of the Interior, 1987), damages for which 

responsible parties are to be held liable. Non-use values were allowed under the original rules 

and, when those rules were struck down in a U.S. Court of Appeals decision in 1989, the court 

did so in a way that strengthened the role of non-use values rather than weakening it. Given 

the increasing attention to total valuation in such instances, whether economic analysis for the 

Olen Canyon Dam EIS should include them becomes a very important issue. 

At its core, the current debate over inclusion of non-use values as a fully fledged 

component of total value is a debate over their scientific credibility. In the first two sections of 

this report, we shall begin to assess the potential credibility of non-use value estimates for 

resources of coneem to OCES by summarizing the current status of economic research in the 

area. Both theoretical and empirical issues are addressed. 

Section 1 focuses on the theoretical side of the literature. In order to estimate natural 

resource values, a conceptual framework is needed that thoroughly integrates use and non-use 

values into a total valuation framework. In addition to defining key valuation concepts and 

exploring the relationships between different value concepts, Section 1 will also address a 

number of theoretical issues having special relevance to non-use values. While additional work 

is needed on the theoretical level, total values, including non-use values, appear to be well on 

their way to being established in theory. Several issues for possible empirical research under 

OCES will be identified through consideration of the theoretical issues. 

Section 2 addresses issues of measurement. Regardless of the theoretical validity of total 

valuation concepts, if they cannot be measured with an acceptable degree of accuracy, they 

should not weigh heavily in policy decisions, at least in a quantitativ~ sense. It is generally 

acknowledged that full measurement of total values when non-use values are present must 

depend on contingent valuation. Thus, Section 2 will review results from past contingent 

valuation studies that have attempted to measure at least some of the non-use aspects of total 

values and available evidence regarding the potential accuracy of the technique. While a certain 
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degree of skepticism is warranted in any new area of-research, concerns about contingent non

use values seem to us to be exaggerated. 

4 

The literature on ·theory and measurement then serves as a basis for the third section of 

this report, which presents a preliminary research prospectus for a total valuation study under 

GCES. What would be the major components of such a study? Based on our review of theory 

and past studies, what issues should be explicitly addressed? What potential pitfalls might be 

encountered and how might they be avoided? The proposed research described in Section 3 

would proceed in several steps, each designed to answer critical theoretical or empirical 

questions. At the end of each step, a review of results would be made and a decision reached as 

to whether to proceed to the next step. After each step, the research plan would need to be 

modified and further developed in light of comments from experts and the concerns and needs 

of GCES agencies and the public. 

To further evaluate the potential scientific crechbility of total valuation studies of 

Colorado River resources, the first draft of this report was submitted to a panel of leading 

environmental economists. The panel was composed of Professor Ann Fisher of ~ennsylvania 

State University, Professor A. Myrick Freeman, m, of Bowdoin College and Resources for the ..J 
Future, Inc., Professor Alan Randall of the Ohio State University, and Professor V. Kerry Smith 

of North Caro~a State University. The panel met for an introductory workshop in December 

1990 and again for an intensive revi~ of the first draft of this report in March 1991. In 

addition, panel members submitted brief written comments in which they were asked to address 

three questions. First, are total value concepts including non-use values applicable and 

potentially significant for the resource being 5tudied under GCES? Second, should efforts be 

made to measure total values as part of GCES and the Glen Canyon Dam Environmental 

Impact Assessment process? Third, can total values for Colorado River resources be estimated 

in a scientifically credible way? In reviewing the draft report both orally and in writing, the 

panel made many useful comments and suggestions. To the extent that it was practically 

possible, those suggestions have been incorporated in the revisions leading to tl)is final draft of 

the report. In addition, the written comments of the panelists are included as an appendix. 
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Because this report is concerned with scientific credibility, it is addressed to other 

economists and sometimes is necessarily rather technical. Those without the interest or 

background to wade through the technical material in the coming pages may find a non-technical 

discussion of the issues we discuss and the conclusions we reach in the Executive Summary. 
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SECTION 1: ECONOMIC THEORY OF 
TOTAL VALUATION 

6 

The goal of this section is to draw upon the literature as needed to develop a theory of 

total value for Colorado River resources "from the ground up, • so to speak. That is, the analysis 

will begin with a straightforward case in which total value is comprised solely of market use 

values, using electric power as a case example. Then, non-market use value will be added to 

account for recreational uses of the resources. Next, existence value will be added t~ the 

theoretical model. Toward the end of Section 1, uncertainty will be introduced so that option 

value can be addressed. 

Formal Definition of Use Values for Market Goods 

The traditional analysis starts by characterizing the actions of an individual as that of 

choosing a utility-maximizing set of marketed goods subject to a budget constraint. More 

formally the problem is characterized as: 

Max U(X) subject to p X ~ I 

where U( ·) is a utility function representing the preferences of the individual, X is a vector of 

goods that can be purchased, p is a vector of prices for these goods, and I is the individual's 

income. We make the usual assumptions about the characteristics of the utility function. The 

solution to this problem, x-, will generally be a function of p and I. Substitution of the market 

demands, X'(p,l), for X in the utility function defmes the indirect utility function, V(p,I). The 

dual associated with the utility maximization problem can be written: 

Min pX s.t. U(X) ~ U 
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The solution to this problem, xc, will be a function of prices and the reference utility level 

~ Substitution of the optimal choice, xc(p, U), into the objeetive function yields the expenditure 

function e(p, U). The expenditure function gives the minimum cost of obtaining a reference 

level of utility at any price level. 

Now suppose that our representative consumer buys electricity from a utility that has an 

allocation of Glen Canyon power. Suppose further that an alternative set of dam operating 

criteria are being considered that would increase the price of power faced by this consumer so 

that her price vector would shift from p, under the status quo operating criteria, to p'. Note 

that if by changing the dam operating criteria, the prices of goods and services other than 

electric power would be affected through rising energy costs, this would also be depicted in p'. 

The indirect utility function and the expenditure function are important because they 

provide the conceptual framework used to derive dollar based measures of the impacts of 

changes in dam operations. First using the indirect utility function, two measures of the loss 

sustained by this consumer can be defined. Her willingness to pay (equivalent variation) to 

avoid the loss due to the change in dam operating criteria would then be represented by E in: 

V(p1
, I) = V(p, 1-E) 

Compensating variation, reflecting compensation required to offset the adverse effects of 

the change in operating criteria, can likewise be represented as C in: 

V(p1, I +C) = V(p, I) 

From a purely theoretic view, both C and E represent valid measures of value. However, 

as will be seen in Section 2, measurement problems appear to be more severe for values 

measured as willingness-to-accept compensation. Consequently, we shall develop the analysis 

only in terms of willingness to pay, with two caveats. First, parallel willingness-to-accept 

measures can always be constructed and are potential, and equally valid, alternative welfare 

measures. Second, depending on whether we are valuing a loss or a gain relative to the status 
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quo, willingness to pay will sometimes be defined as_. the compensating variation and sometimes 

as the equivalent variation. 

Willingness to pay can, of course, also be measured using the expenditure function. In 

this way, 

or, using the property that: 

B = e(p'. v(p1 ,1)) - e(p, v(p1 ,1)) 

P' 
E = f xc(-r, v(p1 ,1)) d-r 

p 
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In this rather traditional presentation of valuation theory for a price change, one measure 

of value is simply the maximum amount of income the person would sacrifice to avoid losing 

access to the electricity at the lower price. This amount can be represented in terms of utility 

functions, expenditure functions, or areas under compensated demand functions. It is the ability 

to translate the value measure into areas under compensated demand functions that has been 

very important. While the compensated demand functions are unobservable, there is a close 

relationship between ordinary demand functions and compensated demand functions. A 

standard approach for measuring economic impacts associated with marketed goods then is to 

estimate the relevant demand function using observations of actual transactions and then use the 

demand functions to recover an estimate of the economic impact of the change being 

considered. 

This standard approach, however, rests on the implicit assumption that the consumer in 

question is only potentially affected by the change in dam operations thro\lgh changes in the 
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price of electricity and possibly the prices of other-goods and services acquired through the 

'-' market system. Next we consider the case where the consumer would be affected through the 

impacts of the change on the availability of a non-market good. As an example we will consider 

changes in the conditions under which she engages in Colorado River recreation. 

Use Values of Non-Market Goods 

Let us suppose that the change in dam operations would improve the conditions under 

which whitewater recreation is conducted. To include this potential impact in the analysis, the 

utility function is modified so that utility is a function of market goods and Q, where Q is taken 

to represent the environmental attributes that contribute to the quality of a rafting trip in the 

Grand Canyon. The price vector; p, and market consumption vector, X, are now taken to 

include a basket of market commodities required to make a raft trip using an appropriate 

household production technology, defined in the usual way. Modifying the utility function in this 

way means that the indirect utility and expenditure functions will also depend on the level of Q. 

~ Assume that under the present dam operations (taken to be the status quo), recreational 

quality is summarized in a vector, Q, and that the quality would improve under the possible 

change in operating criteria to Q' (i.e., U(X,Q) < U(X',Q'), where X and X' are the optimal 

vectors of market goods consumed under Q and Q', .respectively). While little needs to be said 

about quality vectors at the present level of abstraction, they obviously include a very important 

set of variables .representing what Smith, in his comments in the appendix, calls the "service 

flows" from the resources in question. Establishing which variables to include in the quality 

vectors will be an important part of any total valuation research under GCES. 

H the whitewater rafter in this example does not purchase any market goods whose prices 

might be affected by a change in dam operations total value will consist solely of non-market use 

values. This total value can be measured as willingness to pay for the improvement in quality. 

This willingness to pay is given by 4 which can be defined as: 
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V(p, I, 0) • V(p.J. • C, 0') 

C = e(p, 0, V(p, I, 0))- e(p, 0', V(p, I, 0)). 

Notice that in this case, we have ignored the effect of the change in operations on the 

price of electricity. However, accounting for the fact that our consumer might use both 

electricity from Glen Canyon Dam and Colorado River recreational resources presents no 

theoretical difficulties. Suppose that the change in operating criteria would result in an increase 

in the price of electricity (and perhaps other marketed goods) as well as an improvement in 

recreational quality. Suppose further that: 

V(p', I, Q') > V(p, I, Q). 

Then, willingness to pay would be defined by: 

V(p, I, Q) = V(p', I - C, Q'). 

H the consumer would be worse off, on net, with the combined price and quality changes, 

the comparable measure of equivalent variation would apply. There are no difficulties with 

integrating market and non-market use values within the same economic framework. 

An Initial Look at Total Values, Including Existence Values 

The foregoing discussion began with use values associated with market goods and then 

broadened the focus of econo~ic analysis to deal with use values of non-market goods. The 

next step involves expanding the theocy to include total values under certainty, including 

existence values. On a relatively abstract level, at least, total values can be defined using a 

simple extension of the previous results. The extension is to expand the vector Q to include all 

environmental variables for the section of the Colorado River under discussion that could affect 

the individual's utility level. As above, some elements o( Q may affect the quality of a raft trip, 

for example, the availability of beaches for camping. Other elements, such as the condition of 

the population of humpback chubs, might not affect recreational quality but would still be 
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included in Q if they have an effect on the individ~_:s .utility. We assume that the elements of 

Q are defined in such a way that an increase in any element o~ Q increases utility or at least 

leaves it unchanged. Finally, we will define a price vector for market goods, p", such that the 

consumer would not make a raft trip or otherwise use the non-market resources of the canyon. 

Under our definitions, existence value would be present when Q' > Q implies that V(p" ,I,Q) < 

V(p",I,Q'). The same logic used in defming willingness to pay before can be easily extended to 

formulate one definition· of existence value, EV Ot as: 

V(p", I, Q) = V(p", I· EVOt Q'). 

Defined in this manner, EV0 is a conditional existence value in the sense defined by Boyle and 

Bishop ( 1987). It is conditional in that all non-market uses of the resource are constrained to 

be zero by definition of the price vector. However, we do not assume that p" is such that 

market uses such as consumption of electricity are zero. It seems plausible that the marginal 

utility of electricity consumption is not dependent on any of the elements of Q. 

For a variety of reasons, a large majority of people, even from Arizona and neighboring 

~ states, never have direct contact with the riparian ecosystems and other resources of the 

Colorado River below Glen Canyon Dam. For these people, total value would consist entirely 

of existence value and the foregoing formulation of a conditional existence value would be an 

appropriate measure of economic value. However, a different formulation is required when 

total value may be affected by impacts to use values from changes in the value of recreation and 

changes in the price of electricity and possibly other marketed products. Let p and Q be the 

price and resource quality vectors under current operating criteria and p' and Q' hold under 

the alternative aiteria being evaluated. As before, we assume that, on net, the consumer will be 

better off, so that the compensating measur.e of willingness to pay is appropriate. F~llowing 

Randall and Stoll (1983), we define total value, 1V, implicitly from the following relationship: 

V(p, I, Q) = V(p', I • 1V, Q'). 

So long as we maintain the assumption of certainty, lV, as defined above, incorporates all 

the relevant effects: the value of the electricity price increase, the value of improvement in 

recreational quality, and the existence value. For an individual who is linked to the Colorado 
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River in only one way (i.e., as a power consumer gr.a·recreationist m a non-user concerned 

about existence), 1V collapses to one of the measures previously defined. If the Colorado River ~ 
resources at issue affect well-being in two or more ways, then distinguishing between the 

components of total value is more complicated. For example, recreation and power 

consumption or recreation and non-use values could be related through relationships of 

substitutability or complementarity. Using a resource might make one,s value of preserving it 

for future generations higher than if one were a non-user. In such cases, a problem of 

"jointness" makes dissecting 1V into unique components conceptually impossible. For lack of a 

better way to do it, if separating existence value were necessary, the approach that goes back at 

least to McConnell (1983) must suffice.· Letting UV equal use value, 

UV = TV-EV0 

For the non-user, EV0 equals 1V and there is no problem. For the user, any jointness 

between use values and existence values is fully reflected in UV. At first, this may seem like an 

unimportant point. Who really cares about a consumer's motivations for holding UV? 

However, if one were to measure a user's value using the travel-cost method and contingent 

valuation, the two might not be equal, since the existence value generated by recreation might ~ 
not be fully reflected in the number of trips. Perhaps Hanemann was getting at this sort of 

problem recently when he remarked that a more global concept of weak complementarity, rather 

than one that applies only to the choke price, is needed. 

In the stu~ plan sketched below, however, this concern does not appear to be severe. 

The primary emphasis will be on total value rather than the component parts. Some thought 

will need to be devoted to the relationships between total values as measured in a separate 

study and the recreational and power values that have already been estimated or soon will be. 

Our recreation values for the impacts of alternative flow regimes reflect only the short-term 

effects of flows on non-market values and thus may not be much influenced by longer run 

environmental effects, although some thought will need to be given to whether we can test this 

hypothesis. A substantial link between electricity prices, within the range we are likely to be 

talking about, and either recreation demand or existence value seems unlikely, although again 

possible empirical tests might be considered. 
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To summarize, at this level of abstraction, ~nee values have a sound basis in economic 

~ theory. Existence values are easily integrated with other values in an internally consistent way 

so long as total value can be used as the welfare measure. So far, what we have done seems to 

us to be fundamentally consistent with all the major theoretical treatments of existence value in 

the published (or soon to be published) literature, including the more descriptive treatments 

found in Krutilla (1967) and Krutilla and Fisher (1975), and more formal treatments by Randall 

and Stoll (1983), McConnell (1983), Madariaga and McConnell (1987), Smith (1987), Boyle and 

Bishop (1987), Bishop and Welsh (1990), Brown and Plummer (1990), and Freeman 

(forthcoming). If existence-related effects are present in a utility function, the conventional logic 

of welfare measurement easily accommodates this new dimension. 

Of course, up to now we have been very abstract. When one digs a bit deeper into the 

literature, some differences among the contributions of various writers come to light and should 

be addressed here. We shall examine, in tum, alternative views ( 1) about where to draw the 

boundary between use and existence values; (2) about the motivations for existence values; and 

(3) about how existence values should be interpreted in the context of public decision making. 

Boundaries Between Use and Existence Values 

Thus far, we have not clearly distinguished between use and existence values. Two 

traditions exist in the literature. One, going back at least to Krutilla and Fisher (1975) and 

continuing through Smith ( 1987), makes the break on the basis of whether in sjtu contact with 

the resource is involved. " In the case of existence value, we conceived of individuals valuing an 

environment regardless of the fact that they feel certain they will never demand in situ the 

services it provides. •. " (Krutilla and Fisher, 1975, p. 124). The other tradition, going back at 

least to McConnell (1983), is based on the economic concept of weak complementarity. Use 

values are values that include in situ use but also include off site uses that are linked through 

weak complementarity to market purchases. For example, the first tradition would categorize 

values of reading about natural environments at the bottom of the Grand Canyon or enjoying 

photographs or other visual presentations about them as existence value, while the second would 
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categorize such values as part of use values. In the:latter tradition, Boyle and Bishop (1987, p. 

944) call such values •indirect use values.• 
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While this debate is of some theoretical interest, we propose to sidestep it for purposes of 

this report by focusing attention primarily on total value as defined above. Total value will 

include indirect use, whichever side of the boundary it falls. Economic work under GCES does 

include in...linl uses of Colorado River resources: whitewater boating in the Grand Canyon, 

fishing below the dam, and power generation at the dam. However, we will not attempt to 

separate indirect uses as a separate category of value when working in a total valuation 

framework. 

While existence values are relatively easily incorporated into the formal treatment of 

consumer welfare to form total value, more needs to be said about them. Because they are not 

revealed in market and other behavior to the same degree as use values, substantial attention 

has been given in the literature to the possible motivations for holding them. Normally, 

economists rely heavily on observations of market behavior to identify what should be included 

in the utility function. Lacking the ability to observe market behavior stemming from eXistence 

value, motivations are important indicators of underlying preferences. After discussing 

motivations, we will tum· to some important conceptual issues associated with interpretation of 

existence value. 

Motivations for Existence Values 

Economists have a deep-seated tradition of basing economic values on individuals' tastes 

and preferences. H a member of society behaves as if } .is or her economic welfare is affected by 

some variable, that is normally taken as sufficient evidence that his or her welfare is affected by 

that variable. Once the concept of total value is adopted and the theoretical possibility of 

existence value is admitted, behavior becomes less than a perfect indicator of welfare. 

Membership in environmental organizations is often taken as an indication of existence values, 

although as Freeman (forthcoming) has recently pointed out, there are mixed messages that 

make it nearly impossible to infer much about existence values from contributions and· 

memberships. Ultimately, the economic researcher must base judgments about whether 
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existence values are real or not at least partly on what· people say, rather than what they do. We 

~ economists do not feel very comfortable about taking what people say as economic evidence. 

Nevertheless, we feel compelled to ask not only whether people hold values that are not rooted 

in use, but also q. 

In addition, the study of motivations can help identify and characterize in service tlows 

that are important to people. As noted previously, it is hard to know a priori what to put in the 

utility function to express the contribution of the resource to welfare. It is probably acceptable 

at a theoretical level to put Q in the utility function as we did here. However, as Brookshire a 
iL (1986) pointed out, that does not tell us very much about what people are really valuing. For 

example, how should the humpback chubs be viewed? Should we simply include the population 

of chubs in the utility function? It is intuitively plausible that the loss of a large share of the 

population to a natural cause, say a storm event, would have one value for the loss and an equal 

population reduction due to a human-caused event such as a chemical spill would have another, 

possibly much higher value for the loss. It is important for policy to know as much as possible 

about what people are really valuing when they express existence values. 

Mot~ations may also be important because, as Madariaga and McConnell (1987) have· 

shown, motives can have implications for the interpretation of existence values in a benefit<ast 

framework. As we shall see below, altruism is often taken as one of the motivations for 

existence values. Madariaga and McConnell showed that values based on certain forms of 

altruism could easlly be incorrectly interpreted. 

Finally, writers on existence values have been forced to consider the motives underlying 

existence values by what we shall here term the "Pac-Man syndrome.• Many of our colleagues 

have viewed human beings as "consumers" for so long that they are highly suspicious of any 

concept of value that is not linked directly to personal physical consumption. Humans are 

viewed as machines moving through the maze of life as rapidly as possible and voraciously 

consuming everything in their paths until death intercepts them. A good example of this 

mentality is to be found in Mendelsohn's (1984) doubts about existence values. 
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..• there is reason to suspect that existence value may not even exist. After all, why 
would people value something with which they have no contact and for which they cannot 
anticipate contact. What difference would it make if it was not there? How would they 
even know it was not there when it ceased to exist? Clearly, if a lot of us possessed 
substantial existence value, it would give a shyster a lot of room to maneuver as he 
promised to preserve things but never did. Could we rightfully complain? Perhaps we 
could insist on third party verification that the creature remained. Would we pay a lot to 
hear a "yes," or would we want to know more. Perhaps a film of the creature and an 
occasional book would do. But if this is all we want to know of the creature's existence, 
what would stop the shyster from making several such films and books and then 
destroying the creature. It appears that most people's notion of existence value is 
probably another form of use value, and probably should not be added to direct and 
secondary use value. 

To test for existence value, it is necessary to eliminate potential use from consideration. 
For example, how much would you pay a millionaire who owned his own island to 
preserve some small fish in the middle of his property if it was clear that public access 
would never be granted to the area. . .. Casual empirical evidence suggests that true 
existence value is zero. (Mendelsohn, 1984, p. 10) 

Mendelsohn treats bequest value separately, pointing to a possible double-counting 

problem: 

... the present value of use is the discounted value of all future use of the resource. It is 
very difficult to tell in what way bequest value differs from the string of discounted future 
benefits of users. Bequest value appears to be future user value called by a different 
name. . .. If future use is properly incorporated into direct use measures, bequest value 
is redundant and should be ignored. (Mendelsohn, 1984, pp. 10-11) 

Taking up Mendelsohn's challenge, let us ask why people might place a value on 

maintaining a resour"' e even if they would not personally benefit through use. Altruism has 

played a key role in the conceptual literature on existence value (see, for example, McConnell, 

1983, and Randall and Stoll, 1983), and rightly so in our opinion. In an earlier paper, Bishop 

and Heberlein (1984) suggested that existence value might stem from several kinds of motives. 

One is benevolence toward relatives and friends. Giving of gifts to friends and relatives is very 

common and would appear to stem partly from altruism. Why should such activities not extend 

to natural resources use opportunities? If Alpha would enjoy knowing that her neighbor, Beta, 

has the opportunity to watch birds in a certain marsh, both could benefit from marsh 

preservation. H Beta actually goes bird watching there, he receives a use benefit, but, contrary 



to what Mendelsohn seems to be saying. the value woUld not end there. Alpha would also 

benefit personally, and counting only Beta's use value would miss this existence value that 

accrues to AlphL 
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Bishop and Heberlein also noted that existence value could be motivated by sympathy for 

and empathy with people and animals, by environmental linkages, by feelings of environmental 

responsibility, and by bequest goals. They pointed out (p.lO): 

Even if one does not plan to personally enjoy a resource or do so vicariously through 
friends and relatives, he or she may still feel sympathy for people adversely affected by 
environmental deterioration and want to help them. Particularly for living creatures, 
sympathy may extend beyond humans. 

Those who have watched the animal rights and anti-hunting movements cannot help but 

be impressed by the intensity of feeling that some people eXhibit in that context, and potential 

future use value_s could hardly explain their motives. Such concerns may panly motiVate Randall 

and Stoll's (1983) so-called Q·altruism. Environmental linkages relate to the "you've-got-to-stop-

'-' 'em-somewhere• attitudes. Environmental concerns are widespread, and environmental events 

at Location A, which a given individual does not use, may cause her /him to feel more or less 

confident about events at Location B, which the individual does use. Motives based on feelings 

of environmental responsibility have to do with people's concerns about the effects of their 

consumption on environments that they do not personally plan to use. For example, if Gamma's 

consumption of electricity would contribute to deterioration of Grand Canyon beaches, then she 

might be willing to pay something to reduce or eliminate this effect so that she is not 

responsible for such harm. Bequest motives are a temporal extension of motives relating to 

benevolence toward relatives and other people into the temporal realm. Again, it seems that 

Mendelsohn and others miss the point. Yes, the beneficiaries may wen receive use benefits and 

those use benefits are quite correctly counted. The point, however, is that the benefits do not 

~nd there. If the benefactor's utility function depends on the bequest, an additional value is 

created and this additional value is missed if the beneficiary's use value alone is included in 

benefits. 
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Of course, the ultimate actuality of existence \riiues and their underlying motivations are 

empirical issues. The point here is that they cannot be ruled out a priori. Nor do we see any 

merit in the direction taken in the previously mentioned paper by Brookshire §UL (1986). 

18 

They tried to argue that existence values, though they could represent real willingness to pay, 

should not be considered as economically relevant because they may retlect ethical 

considerations other than the efficiency ethic that underlies benefit-cost analysis. To the 

contrary, ethical considerations must be viewed as very important foundations for the tastes and 

preferences that influence economic activity within the market and outside. Brookshire §UL try 

to establish that commitments to some ethical stands can lead to "counter-preferential choices" 

(p.lS 10 and elsewhere), but surely this runs contrary to the whole concept of revealed 

preference. No one would propose discarding a ponion of the compensating variation 

associated with the availability of a market good at a stated price simply because some 

purchasers wish to use the good for charitable purposes. Why try to establish such an exception 

for the existence of public resources simply because those who are concerned about it are basing 

.those concerns on altruistic motives? Similar objections should be raised with respect to 

Kahneman and Knetsch's (fonhcoming) argument that existence values should be disregarded 

because they involve the purchase of "moral satisfaction." 

The consideration of motivations does help us address one issue that has already been 

raised by some people in the context of GCES. Why do we limit existence values to the 

environment? Isn't it just as conceivable that non-environmental items might also have 

existence values? The case in point is electric power. It seems to us that if alternatives under 

consideration as p2:fl of GCES would involve increases in the cost of power or affect reliability 

of service or otherwise affect the final consumers of electricity, an existence effect cannot be 

ruled out a priori One might speculate that the effects on the overall power system, in terms of 

the prices of power to final consumers, reliability of the system, etc. will be so small that they 

will be of litde consequence for non-use values. However, if the power system modeling 

suggests that there will be large impacts to consumers of electric power and people care about 

these impacts for purely altruistic motives, consideration will need to be given to how this might 

be addressed empirically in a total valuation framework. 

To summarize the theoretical discussion so far, there seems to be a growing consensus 

about the basic structure of the theory of existence values and how existence values are related 
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to other categories of values. Some minor differences ·in the &axonomy of values remain but 

~ they do not appear to be relevant to the study contemplated in this report. Because there are 

no market or market-related behaviors associated with existence values, the study of existence 

values has inevitably drawn economists into the unfamiliar area of motivations. Nevertheless, a 

fairly well-articulated set of hypotheses about the motivations underlying existence values has 

evolved. Nothing we have considered so far would rule out existence values as theoretically 

valid values that are fully integrable with other economic values within a total valuation 

framework. We now tum to a different set of issues that surround how existence values ought 

to be interpreted in the context of public decision making. 

Interpreting Existence Values 

The decision to include existence values as a valid portion of total value does raise some 

issues of interpretation. To explore these issues let us propose, as a working hypothesis, that 

one important source of existence values is a general concern about the environment. Polls have 

repeatedly shown that such concerns are widespread in the United States and have remained so 

for many years. If an individual, Delta, has a general concern about the environment, he might 

be willing to pay something to protect Grand Canyon riparian resources because this would be 

one way "to do something' about environmental degradation and its effects on wildlife, which he 

sees as deleterious to his well-being. Even before we begin to worry about what is being 

measured in contingent valuation studies, we can see here one aspect of existence values that 

troubles some economists. Assuming that Delta's expression of willingness to pay stems from 

this source, does it really represent the value that he places on the Grand Canyon resources or 

does it represent some broader ~ that he holds for preservation of the environment..!!_!. 

whole? 

Perhaps this question can best be addressed on the theoretical level using the concept of 

substitutes. Economic values always depend on the prices and availability of substitute goods 

and services. The value one places on one's automobile depends on the prices of other 

automobiles and other means of transportation. The higher the prices of these substitutes, the 

higher value one would place on his or her car. This principle is certainly true for use values 
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associated with non-market goods such as the recreationally exploited trout population just 

below Glen Canyon Dam. As an example, Alpha's consumer surplus for guided fishing trips in ~ 
Glen Canyon depends on the price of such trips and the prices of other substitute recreational 

activities available to Alpha. 

Such effects may be present for existence values as well. Preservation of Grand Canyon 

riparian resources might be considered as only one of many ways to satisfy consumer demand 

for protection of environmental resources that are not used by the person under consideration. 

Improving water quality at location X, cleaning up the air at location Y, or protecting wildlife 

habitats at location Z could reasonably be viewed as substitutes for protecting riparian resources 

tn the Grand Canyon. Just as in the cases involving market and use values, the strength of the 

effect of any one environmental protection project on the values of others will depend on the 

extent of the substitutability (or complementarity) between the alternatives. 

If this is an adequate picture of how existence values for environmental protection work, 

then it does not present a new theoretical problem. The non-use value of the Grand Canyon 

resources in question will be more or less depending on what is happening with respect to 

environmental quality at locations X, Y, Z, and elsewhere. Just as the value of an automobile ~ 
depends on the prices of other automobiles and other methods of transportation, so the value of 

avoiding damage to the riparian ecosystem below Glen Canyon Dam depends on the availability 

of substitutes that will satisfy a demand for environmental protection. Delta's demand for 

transportation, given the price and availability of substitute forms of transportation, is satisfied 

partly through the automobile he currently owns. Likewise, his demand for environmental 

protection, given the price and availability of substitute forms of environmental protection, could 

be partly satisfied by suitable modifications in Glen Canyon Dam operations that will reduce 

damages to the resources in question. The theory applies to both use and non-use values (such 

as existence value) in a parallel fashion. 

Nevertheless, when the theory is applied, some issues do command specific attention. We 

will deal with them here as the "project-selection problem• and the "adding-up problem. • If 

there are a great many ways to satisfy the demand for environmental protection, and the 

different ways of doing so are considered to be nearly perfect substitutes, then this would have 

important implications for benefit-cost analysis of projects to achieve alternative forms of 
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environmental protection. "Project• is used here in.the very broadest-sense to include 

~ alternative policies and regulations, as wen as activities involving capital expenditures. Changing 

the criteria for operating Glen Canyon Dam would be considered a "project• for purposes of this 

discussion. The project-selection problem occurs because many different environmental 

protection projects would be capable of satisfying environmental demands, at least to some 

degree. That the benefits of cleaning up the water at location X exceed the costs may not be a 

very convincing economic case for doing so if benefits of cleaning up the air at Y and of 

preserving wildlife habitat at Z exceed the costs of projects at those locations. Within a budget 

constraint, the problem is not simply to identify a project having positive net benefits, but rather 

to find out which combination of projects satisfies environmental demands in the most 

economically efficient way. To the extent that projects at X, Y, and Z are nearly perfect 

substitutes, the project-selection problem boils down to one of finding the most cost-effective 

way of satisfying some part of the demand for environmental protection within limited public 

budgets. 

The adding-up problem is closely related to the project-selection problem. Suppose that, 

in separate studies, we accurately estimate the existence values for water quality improvements 

~ at X, air quality improvements at Y, wildlife habitat protection at Z, and all the other 

environmental •good things" that might generate existence values. The sum could be a very 

large number, perhaps an implausibly large number. 

However, once we recognize that the different environmental protection measures might 

be substitutes, we see that Delta's willingness to pay for the three projects combined would not 

equal the sum of the individual project values. It would be theoretically incorrect to add up the 

three values calculated in isolation. Theory would lead us to expect that Delta would be willing 

to pay less for the three projects combined than the sum of the three individual project values. 

This problem is certainly not limited to existence values, but is inherent to valuation 

generally (Hoehn and Randall, 1989). The value a person would place on a rapid transit system 

in his city will be different depending on whether on not he actually owns an automobile. The 

economic logic of calculating values is the same regardless of whether market or non-market 

values are at issue and whether the values are use values or existence values. 
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Note also that the adding-up problem is not t9Q. severe when dealing with today's values. --
Today's values are dependent on the prices and availability of substitutes (and complements) as ~ 

they exist today. In our example, the current value of improving water quality at X, depends on 

actual conditions at Y and Z. But when we try to make projections into the future, values then 

will depend on whether Y and/or Z have been added in the meantime. Who can say what sorts 

of environmental protection measures might be put in place in the future that would reduce the 

future value of X. Likewise, environmental problems that are unknown or non-existent today 

may enhance the value of X in the future. 

Whether our working hypothesis of high substitutability for the existence of many 

environmental good things is valid is an empirical question that needs to be investigated. In the 

meantime, thinking about the possible implication of the project selection and adding-up 

problems for GCES, two points need to be made. First, as has already been stressed, this is not 

a problem that is unique to existence values. It is true to a greater or lesser extent for all efforts 

to establish economic values. Second, at least some of the effects that we are addressing in 

GCES involve potentially irreversible impacts on the relatively unique natural and cultural 

resources of Grand Canyon National Park. Concerns relating to adding-up and project selection 

become less severe as the uniqueness of the resources in question increases. Uniqueness ~ 

reduces substitutability. Even writers on the topic who have been most skeptical of existence 

values have admitted the potential relevance of existence values in such cases. For example, in 

remarks specifically focused on non-use values associated with damages .to natural resources 

from spills of oil and toxics, Harrison and Hausman (1989, p.lO) asserted that, 

the site dainaged should be, in some important sense, unique and well known or 
significant, if not at a nationalleve~ then at the re .. ;ionalleveL ... Similarly, it makes little 
sense to assign existence value to individual animais of a species if the losses involved 
pose no threat to the survival of the species in the general area. 

Beers"' (1989, p.lS) conclude that, "there is wide agreement that the concept of non

use values for· most practical purposes relates only to certain unique, irreplaceable resources." 

In support of this conclusion they cite an attached statement by Freeman who pointed out (p.3), 
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The long literature on nonuse and existence v8Iiies emphasizes the following issues: the 
uniqueness or specialness of the resource in question and the irreversibility of the loss or 
injury. For example, economists have suggested important nonuse values in preseMng the 
Grand Canyon in its natural state and in preventing the global or local extinction of a 
species or the destruction of a unique ecological community. On the other band, 
resources such as ordinary streams or lakes or a subpopulation of a widely dispersed 
wildlife species are not likely to generate meaningful nonuse values, because of the 
availability of close substitutes. 

We suspect, given our discussions of potential motivations, that limiting existence values to 

irreversible effects on unique resources is premature and difficult to justify without empirical 

evidence. However, ·in the current context, such concerns may be irrelevant. The point is that 

the more irreversible the effects and the more unique or special the resources involved, the 

more relevant are existence values. 

All this has important implications for empirical work under GCES. Some individuals 

working for federal agencies have suggested that when people talk of the uniqueness of Grand 

Canyon National Park, they have in mind the dramatic views and geological wonders visible 

from the rims and along the trails of the park. They would argue that most people are not 

particularly interested in the riparian resources in the bottom of the canyon and would not 

include those resources when speaking of the unique resources of the Grand Canyon. Others 

would argue that riparian resources are viewed by many members of the public as having 

existence values because they are interested in preserving ecosystems of the park as well as the 

visually and geologically unique resources. Stated differently, significant numbers of people may 

feel that the resources that are the focus of GCES take on •specialness" or uniqueness simply 

because they are part of Grand Canyon National Park in addition to whatever value they might 

have if they were· not part of that broader set of resources. The role of Colorado River 

resources in people's perceptions of the park therefore needs to be investigated as a part of any 

research into existence values. Results will be relevant for evaluating the potential severity of 

the adding-up and project selection problems in interpreting the economic value arising from 

any total valuation study conducted under GCES. 
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Up to now, the discussion has assumed certainty. As a fmal step toward total valuation, in 

the next section we consider option value by modifying the valuation model to allow for ~ 
uncertainty. 

-· 

Option Value 

Weisbrod's original paper on option value was so influential because its point was so 

intuitively appealing. Using Sequoia National Park as an example, Weisbrod posed the problem 

of whether the trees in the park should be cut if the value of the resulting wood products 

exceeds the value that consumers place on use of the living trees for recreational and aesthetic 

enjoyment. He reasoned that there could be many people who are not currently using the trees 

for recreation and aesthetic enjoyment who would nevertheless place a value on the option of 

using them for such purposes in the future. However, options to enjoy Sequoia National Park in . . 
the future cannot be purchased in the market. Once cut, the trees cannot be replaced for 

centuries if demand for their enjoyment turns out to be large in the future. Maintaining the 

option of future enjoyment takes on public goods characteristic in that not cutting the trees 

makes the option of future enjoyment available to all. Hence, economic assessment of the 

relative values of cutting the trees and preserving them would not be complete without including, 

on the preservation side of the ledger, the value of the options for future enjoyment. 

For such a seemingly obvious point, Weisbrod's conclusion has generated a large 

literature. More than a dozen important contributions are easy to identify (Long. 1967; Lindsay, 

1969; Byerlee, 1971: Cicchetti and Freeman, 1971; Schmalensee, 1972; Graham, 1981; Bishop, 

1982; Freeman 1984, Chavas, ~ 1986; Smith 1987b; Hartman and Plummer, 1987; Cory and 

Saliba, 1987) and many other papers could be cited as well. The issue, and it has turned out to 

be a difficult one, has been the relationship between willingness to pay for options and the 

traditional welfare measures as discussed earlier in this report. At its root, the debate has 

centered around the appropriate way to measure economic values of individuals who are 

uncertain about future values of economic parameters affecting their welfare. Some basic 

definitions and theoretical conclusions have emerged. 
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First, let us_ revise the indirect utility functioiiic) be V[P(s), l(s), O(s), s]. The variable s is 

Added to represent various states of the world that may occur in the future. Prices, income, the 

status of service flows from the resource, and preferences themselves may depend on the state 

of the world. Thus, V( ·) is a conditional indirect utility function. For each state of the world, 

s, we can define a compensating measure of the welfare change, C( s ), in the usual way, 

V [P(s), l(s), Q(s), s) = V (P'(s), l'(s) • C(s), O'(s), s], 

where P( s ), I( s ), and 0( s) represent the values of economic parameters in the absence of the 

modification in dam operations or other steps to reduce adverse impacts of dam operations. 

Adding primes to these symbols signifies the values of the parameters if the modifications were 

made or other steps taken. Letting E symbolize the expected value operator overs, E[C(s)] is 

the expected value of C(s ). The Hicksian equivalent measure of value could be defined in a 

parallel fashion. Once uncertainty is introduced, such values are termed ex post values because 

they are realized only after the state of the world, s, is known. In the terminology being used 

here, these are ex post measures of total value. 

An alternative measure of the welfare to the ex post measures C( s) (one value for each 

state of the world) and E[C(s)], is option price (OP), which measures the total value ex ante. 

before the state of the world is known. To simplify the exposition, assume that the consumer 

maximizes the expected value of utility. If 

E{V [P(s), l(s), Q(s), s]} < E{V [P'(s), l'(s), O'(s), s]} 

then the consumer is said to be better off ex ante if the proposal is adopted. If the inequality is 

reversed, he or she is said to be worse off ex ante. In either case, the compensating measure of 

OP is implicitly defined as: 

E{V (P(s), I(s), R(s), s]} = E{V [P'(s), I'(s)- OP, R'(s), s]} 

The option price is a state independent payment. That is to say, OP does not depend on 

s. If the proposal would increase the expected value of utility, OP is interpreted as the 

maximum sure payment that this consumer would pay ex ante (before the state of the world is 
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known) to see the alternative in question adopted.·:If·the proposal would reduce the expected 

value of utility, then OP would be negative and is interpreted as the minimum sure 

compensation the consumer would have to be paid ex ante to get him or her to acquiesce to the 

adoption of the proposal. 

Finally, OV, which symbolizes option value, has come to be defined as 

OV = OP • E[C(s)] 

That is, option value is. taken to be the difference between option price (the ex ante measure of 

total value) and the expected value of the ex post measures. It might be interpreted roughly as 

an adjustment for the risk preferences of the consumer. Risk preferences affect how the 

consumer assesses the relative risks of paying the option price ex ante and signing a contract to 

pay C(s) ex post, where the value of C(s) will depend on the particular state of the world that 

ultimately occurs. . It is now well known that the sign of option value cannot be predicted A 

mimi except in special cases. Furthermore, it is conceivable that option value could be 

substantial in absolute value (Freeman, 1984 ). Many today are questioning whether expected 

utility maximization is an empirically justifiable assumption. If expected utility maximization is 

. rejected and a more general defmition of option price adopted, then option value could 

conceivably take on any value, positive or negative, large or small, ~epending on how consumers 

actually deal with uncertainty. 

It is now clear that option value is not a separate value at all, but the difference between 

two alternative welfare measures under uncertainty.· Defining the non-use portion of total value 

as option values plus existence values is not justified. 

Just how welfare changes ought to be valued in the presence of uncertainty is not a simple 

question. One approach would be to use ex post measures such C(s) or E[C(S)]. Alternatively, 

some ex ante measure like option price could be used. The trend in the literature seems to be 

in the direction of ex ante measures (Graham, 1981; Cory and Sahba, 1987; Bishop, 1986; 

Freeman, 1986; Smith, 1987b; Freeman, forthcoming). The problem is that ex ante measures 

other than option price have been suggested. Without going into detail, let us simply suggest 

that this work is not sufficiently mature to draw ironclad conclusions. In our judgment, a 
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a concept like option price that allows for .additio~eoretical issues such as project financing 

~ will ultimately win out (Ready, 1990). In addressing the empirical problems associated with 

GCES, we would propose to let option price serve as the guiding theoretical construct. 

The most important implication of all this for GCES has to do with the wording of 

contingent valuation questions. To the extent that it is possible to do so, contingent valuation 

scenarios should be written from an ex ante perspective so that they will reflect option prices 

rather than ex post values. 

Taking Stock 

Economic theory is very important for applied economic analysis. It guides the questions 

asked, the analyses pedormed, and the interpretation of results. If we had found that the theory 

of non-use values was poorly developed or poorly integrated with the main body of accepted 

theory or that economists were engaged in a full scale theoretical debate over fundamental 

issues, then this would have posed major questions about the wisdom of conducting non-use 

~ value studies under GCES. Instead, non-use values have been easily integrated into the body of 

welfare theory through the concept of total value. To the extent that there is any theoretical 

debate, it tends to focus on taxonomic issues regarding the boundary between use and non-use 

values and the possible motivations for existence values. ~e have been unable to locate a single 

attack on the theoretical fundamentals of existence values that is having or should have much 

influence on the thinking of those who are leading in the conceptual development of existence 

values. Where we find potentially relevant theoretical issues in the interpretation of existence 

values for public decision making, as in the case of the adding-up problem, it becomes apparent 

that such issues are not unique to existenee values but are present to a greater or lesser extent 

for market and non-market use values as well. 

Matters are somewhat less settled once uncertainty is introduced. The process of 

convergence toward widely accepted welfare measures under uncertainty is still evolving. 

Nevertheless, considerable progress has been made toward agreement that ex ante measures are 

appropriate. Further refinements to incorporate such issues as project financing are in the 
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At first glance, this rather optimistic view seems at odds with statements that one finds 

occasionally in the literature. For example, Freeman (forthcoming. p.2) has stated, • ••• there is 

very little agreement among economists as to terminology, definitions, [or] what motivates 

people to hold nonuse values ... " Such conclusions are at least partly motivated, not by the 

literature on which we have built Section 1 of this repo.rt, but by the more empirically oriented 

literature that will form the basis for Section 2, below. Substantial progress has been made on 

the theory of total valuation during the last decade. Some of the empirical studies of non-use 

values were done before the theory had evolved to its current point. In other cases, applied 

studies have been performed without careful attention to theoretical concerns. The result is 

flawed research. 

Our conclusion is that the theory is sufficiently well developed and integrated with the 

main body of economics to form the foundation for a total valuation study under GCES. 

While accepting the theoretical validity of non-use values, it is important to realize that ~ 

they can be included in real world evaluations only if they can be measured reliably. Because of 

their very nature, existence values can not be measured using any technique relying on weak 

complementarity. In the present state of resource and environmental economics, this means 

that measurement of total values will require the use of the contingent valuation method. 

However, the ability of contingent valuation to reliably measure economic values has been the 

focus of substantial debate. The next section will review the contingent valuation literature with 

specific attention to studies exploring the accuracy of the method and past applications of the 

method to the problem of measuring total·values. 
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TOTAL VALUES 

As discussed in the theory section, total value is comprised of use and non-use values. 

29 

Depending on the perspective used to define existence or non-use values all (or at least a 

portion) of non-use values can not be measured using direct market based methods nor any of 

the non-market valuation methods based on the assumption of weak complementarity. As a 

result, empirical studies of total value in which non-use values comprise some or all of the total 

value, have relied on the contingent valuation method. In the first part of this section we will 

review studies that have provided estimates of non-use values. It is important to bear in mind 

when reading this section that some of the studies reviewed were conducted rather early in the 

development of the contingent valuation method and the theory of non-use values. As a result, 

while these studies will be illustrative of the magnitude of non-use values found in various 

settings, they do not all adhere strictly to the definitions used in this report. 

There has been substantial debate among economists (and other social scientists) over the 

prospects that the hypothetical expressions of willingness to pay collected using the contingent 

valuation method provide valid inferences about the economic value of the non-market good 

being studied. This debate has sparked several attempts to compare the values obtained using 

contingent valuation to values obtained in experimental markets in which actual transactions 

occur. Because of the central role that contingent valuation plays in any study of non-use values 

the validity of die contingent valuation method is a key issue. To this end, the second part of 

this section contains an overview of literature addressing the validity of the contingent valuation 

method. 

This section will close with_ a discussion of the issues raised by the literature review, which 

must be addressed in anJ study of non-use values. 
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Table 1: Review or Studies l,resenU~g Non-Use and Use Value Esllmales 

Source Uem Valued Non-Use Value 

M~er (1974)1 Preservation of_ s~lm~!!· ~· $502.00 
Fraser River, British Columbia 

Horvath ( 1974)• Wildlife attributes, $1,574.00 
Southeastern U.S. 

Dornbusch & Falcke ( 1974 )• Water quality improvement, $--
U.S. water bodies 

Meyer ( 1978)• Preservation of salmon, $360.00 
.............. Fraser River, British Columbia 

Walsh et al. ( 1978)• Water quality improvement, $66.00 
South Platte River, CO 

Mitchell & Carson (198t)• National water quality $121.00 
improvements 

Desvousges, Smith, and Changes in water quality, $34.00 
McGivney ( 1983)1 Monongahela River $28.00 

Cronin (1982)1 Changes in water quality, $30.00 
Potomac River $84.00 

Cronin (forthcoming)• Changes in water quality, $35.00 
Potomac River $66.00 

Brookshire ~ ( 1983) Increase in Grizzly population $15.20 
in Wyoming requiring 15 years 

Increase in Grizzly population $7.40 
in Wyoming requiring 5 years 

Increase in Grizzly population $6.90 
in Wyoming requiring 15 years 

Rallo of Non-Use 
Use Value to Use Value 

$928.00 0.54 

$2,824.00 0.56 

$-- .75-2.03 

$287.00 1.26 

$126.00 .53 

.. , 
$258.00 .47 

,I· 
·' 

$52.00 .65 
$62.00 .44 

$42.00 .71 
$125.00 .67 

$44.00 .80 
$137.00 .48 

$5.80 2.62 

$15.60 0.47 

$11.10 0.62 
w ..... 



Table 1: Review of Studies Presenting Non-Use and Use Value Estimates (Continued) 

Source Uem Valued Non-Use Value 

Walsh, a_n (1984) 1.2 million acres in $10.9' 
wilderness areas in Colorado 

2.6 million acres in $14.61 

wilderness areas in Colorado 

5 million acres in $19.71 

wilderness areas in Colorado 

10 million acres in $24.8' 
wilderness areas in Colorado 

Walsh, ~ (1985) Presentation of II wild and $61.00 
scenic rivers in Colorado 

Sutherland and Walsh (1985) Presentation of present water $46.25 
quality levels in Flathead, MT 

Hageman (1985) Whales $22.94 

Dolphins $16.35 

Otters $18.33 

Sea Elephants $17.66 

Stoll and Johnson (1985) Whooping Crane Survival $1.03 

Boyle and Bishop ( 1987) Bald Eagle presentation in $28.00 
Wisconsin 

King,~ (1988) Desert Bighorn Sheep population $24.00 
near Tuscon, AZ 

l L 

Use Value 

$17.6' 

$27.01 

$41.2' 

$68.4' 

$33.00 

$18.08 

$2.34 

$2.21 

$2.49 

$1.16 

$1.40 

$47.00 

S-2.20 

Ratio ol Non-Use 
to Use Value 

0.62 

0.54 

0.48 

0.36 

1.85 

2.SS 

9.80 

7.40 

7.36 

15.22 

0.74 

0.60 

( 

l- w 
N. 



Table 1: Review of Studies Presenting Non-Use and Use Value Estimates (Conllnued) 

Source Item Valued Non-Use Value Use Value 
Ratio of Non-Use 

to Use Value 

Loomis (1989) Mono Lake; CA: Alternative 1 $4.72d $6.70d 0.70 
versus Alternative 2c 

Mono Lake, CA: Alternative 2 $4.12 $8.03 0.51 
versus Alternative 3c 

Boyce, ct al. ( 1989) Norfolk Island Pines $2.00 $4.81 0.42 

Welle (1990) Presentation of Minnesota Lakes $65.00 $67.00 0.98 

• 

b 

c 

d 

e 

from acid rain damage 

See Fisher and Raucher ( 1984) . 

This ratio represents the simple mean of 11 different ratios from the eight studies as presented by Fisher and Raucher ( 1984) 
Tables 1 and 5. For one of the studies, Fisher and Raucher presented a range of ratios and we used the mid-point. 

See text for explanation of the alternatives. 

Loomis ( 1989) obtained values from both an "original" and a "retest" survey to test the reliability of contingent valuation. We 
present original values here. 

Since a negative use value would be impossible and since the difference between the existence value of non-observers ($21.80 
with standard error estimated at 2.6) and the total value of observers ($24.00 with estimated stand~rd error or S.O) are not 
statistically different, we set this ratio equal to zero rather than -10.90. J 
Unlike elsewhere in this table, where values are presented on a per household or individual basi{. these figures are measured in 
millions of dollars for all Colorado residents combined. 
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Brookshire, Eubanks, and Randall (1983) estimated option prices and existence values for 

gri2zly bears and bighorn sheep in Wyoming. Values were collected using open-ended 

contingent valuation questions. This study was based on a sample of Wyoming residents holding 

elk, deer, or antelope hunting licenses. In the questionnaire respondents were asked if they ever 

planned to hunt or observe the species in question at any point in the future. The values 

elicited from individuals with no plans to hunt or observe the species in the future were 

interpreted as existence values~ Values solicited from all others were interpreted as total valu• .. 3 

that could potentially include current use, certain future use,· uncertain future use, and existence 

values. Values in the table are for portions of the sample that claimed they would not hunt 

grizzlies and bighorn sheep even if they had an opponunity to do so. Values involving 

improvements in the populations requiring five and fifteen years are given. "Observer .. values 

apply to individuals who expressed the expectation of obsetving grizzlies and/or sheep if the 

population were improved. As before, we assume that the existence values of observers and 

non-observers are equal. To see how the ratios were figured, consider the Grizzly bear numbers 

for a fifteen year time horizon. Mean annual existence value from survey results for non· 

observers was $15.20. Total value for observers averaged $21.00, implying, under the assumption 

that existence values of observers equals that for non-observers, that use value must be $5.80. 

Thus, the ratio is $15.20/$5.80 or 2.62. The negative use value for grizzlies with a five year time 

horizon is either a statistical fluke or. raises questions about the assumption that observer 

existence values equal non-observer existence values. If, as this result would imply, non

observers have higher existence values for these species, then the ratios are overestimated across 

the board for the Brookshire et al. study. 

Next we tum to a series of studies performed t-v Pkhard G. Walsh and various students 

and c-,lleagues. This series of studies all followed very sunilar pradices in applying contingent 

valuation. Respondents were first asked using an open-ended contingent valuation question, to 

state their total willingness to pay for the resource under study. Respondents were then asked 

to allocate their total value among use values, option values, existence values, and bee; :est values 

in percentage· terms. This practice raises cenain theoretical and survey methodological 

misgivings, but these do not rule out their usefwless in illustrating the range of empirical 

estimates of non-use values. One problem that needs to be considered in order to ensure 

greater consistency with the other results in Table 2 is the definition of option value used in 

~ 

~ 

these studies. Respondents were asked to allocate a ponion of their total values to reflect their ~ 
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willingness to pay for future use of the resource. Th~ responses to this part of the exercise 

should be interpreted as option ~ rather than option values under the more standard 

theoretical definitions used in this report. Such option prices are likely to contain some future 

use values and, indeed, may be dominated by future use values, with option value proper 

perhaps playing a small role. Thus, in calculating the ratios in Table 2, we lump current use 

values and option prices ("option values• in the terms of Walsh and his co-authors) in the 

denominator. The ratios are then to be interpreted as the existence value under our definition 

(including both existence and bequest values of Walsh and co-authors) divided by use value, 

which includes current use values plus respondents' option prices for future use. 

Walsh, Loomis, and Gillman (1984) estimated p~~rvation values (including "option 

values• for future use and existence values, where the bequest values were estimated separately) 

for the preservation of wilderness areas in Colorado, using contingent valuation. The study was 

based on a random sample of Colorado households. In the questionnaire, respondents were 

asked to state a value that they were willing to pay for preservation of four different total 

acreages of wilderness in Colorado. This particular study deyiated somewhat from the 

procedures in the other Walsh studies in that current use values were estimated using a travel

cost model The travel-cost method provided use value estimates on a per activity day basis 

while contingent preservation values were on a per household per year basis. Walsh~ 

calculate the aggregate use benefits for wilderness and the aggregate non-use benefits of 

wilderness to Colorado households and these values are presented in the table and are used to 

calculate the four ratios presented in the table. The contingent valuation portion of this study 

was based on a .mail survey sent to a random sample of 218 households. The response rate was 

89 percent. 

Walsh, Sanders, and Loomis (1985) focused on the preservation of wild and scenic rivers in 

Colorado. Here, current use values and preservation values (option price and existence and 

bequest values) were all estimated using the contingent total values and percentage allocations 

as described above. This study was based on a questionnaire mailed to 214 randomly selected 

Colorado residents. 

Sutherland and Walsh (1985) estimated the willingness to pay of a sample of residents of 

~ four Montana cities for maintaining currently high levels of water quality in Flathead Lake, 
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Montana. Total values were elicited and divided into various use and non-use categories using ~ 

percentages. 'Ibis study employed a mail survey with a sample size of 280. The response rate 

was 61 percent. . 

Hageman (1985) studied the value of marine mammals in the coastal waters of California. 

The study employed a payment card ver5ion of the contingent valuation method. Outliers were 

identified and eliminated from the analysis as were individuals specifying a zero willingness to 

pay. Respondents were asked to allocate their willingne$5 to pay among three categories, non· 

consumptive uses (viewing), maintaining options for potential future use, and preservation of the 

species without any· possibility of viewing the animals. For the purposes of this review, the 

amounts allocated to the last two categories were classified as non-use values. The ratio of non

use to use values ranges from 15.22 per household for sea elephants to approximately 7.40 per 

household for dolphins and otters. The Hageman study was based on a mail survey sent to a 

random sample of 1,000 California households. Hageman reported an overall response rate of 

21 percent. 

Stoll and Johnson (1985) examined the value of preserving whooping cranes. The study ~ 

employed a sample consisting of three groups: visitors to Arkansas National Wildlife Area in 

Texas, which is the wintering grounds - ~ the whooping crane, a sample of Texas residents, and a 

sample of residents of four major U.S. cities outside of Texas. UsiDg the dichotomous choice 

technique of the contingent valuation method, Stoll and Johnson estimated use and non-use 

values and presented several different estimates depending on the type of value and the group. 

The data were further analyzed in a paper by Bowker an~ Stoll (1988), but the Stoll and 

Johnson figures a!"~ ~-~tter suited to the sort of comp~ . ns we need to make here. The figures 

in Table 2 were derived as follows. The first valuation ~. estion addressed to Arkansas visitors 

asked about willingness to pay for an annual pennit to visit Arkansas. Responses were analyzed 

to estimate an average annual use value of $4.47 per visitor. Next, Arkansas visitors were asked 

about their willingness to pay for this same pennit if there were no opportunities to view the 

cranes during visits. The average value here was $3.07, ·implying that the cranes contribute 

about S 1.40 per year to use values of :' "! refuge. Another question addressed to all three 

groups surveyed asked respondents to assume that government programs to maintain the 

whooping aane population were to be terminated, "a decision which would virtually insure the 

extindion of the whooping crane" (p.389). ~espondents were then asked about their willingness ~ 
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-- .. 
to pay membenhip fees to "an independent founctad~n that would purchase and maintain refuge 

land so that the species might be preserved for the future• (p.389). The responses of greatest 

interest to us here are those of Texas residents who did not expect ever to visit Arkansas 

(averaging S 1.03), since a pure existence value for whooping cranes would be the most plausible 

interpretation of the results based on their responses. The ratio given in the table should be 

interpreted as the ratio of the pure existence value of Texas non-users of the whooping crane to 

the use value of current users. However, it is interesting to note that visitors to Arkansas 

. reported an averag~ existence value of $9.33 while the residents of the four out-of-state cities 

reported an average existence value of S 1.24. This may constitute evidence that individuals 

having direct personal experience with the resource in question tend to have higher non-use 

values. The Stoll and Johnson research was based on initial samples of 800 surveys distributed 

to visitors at Arkansas, 1,200 to Texas residents, and 600 to non-Texas metropolitan area 

residents. Stoll and Johnson report a response rate of 67 percent for Arkansas visitors and a 

response rate of 36 percent overall for the 1,800 mail surveys sent to non-visitors. 

Boyle and Bishop (1987) estimated the value of preserving two Wisconsin endangered 

species: the bald eagle and the striped shiner. For the purpose of understanding the relative 

magnitude of use and non-use values, the values associated with preservation of bald eagles are 

most relevant. They estimated the total value of preserving bald eagles as well as a conditional 

value of preserving bald eagles given that the preservation would occur only in areas offering no 

opportunities for viewing the eagles. A random sample taken from Wisconsin tax roles was split 

according to whether or not the individual had contributed to a wildlife preservation fund and 

whether or not the individual had ever taken a trip whose purpose had been to observe bald 

eagles. Values were estimated using the dichotomous choice format of the contingent valuation 

method. The total value figures for those who had taken trips to view eagles were interpreted 

as a combination of use values, option values, and existence values. The conditionai values for 

both groups can be interpreted as pure existence values. For those who had contributed to the 

wildlife preservation fund and had previously taken a trip to view eagles, the total value was $75 

if eagles were viewable and $28 if the bald eagle were preserved in Wisconsin but could not be 

viewed. The $47 difference between these two values should be interpreted as use value plus 

possible option value for future viewing opportunities. The $28 can be taken as a measure of 

average existence value for the bald eagles in Wisconsin. The Boyle and Bishop study .was based 
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on a mail survey of 1,000 Wisconsin residents. They reponed an overall response rate of 81 

percent. 

38 

King ~ (1988) focused on the value of preserving a herd of desert bighorn sheep in a 

wilderness area near Tucson. This study employed open-ended contingent valuation questions. 

A random sample of households in the Tucson metropolitan area was used to estimate the use 

and non-use value of the herd. The authors noted that very few of the current users of the 

wildlife area view bighorns during their trips, and that the viewing of the sheep did not seem to 

be an important motivation for trips. They suspected that existence value would comprise a 

significant proportion of the total value that individuals hold for the preservation of the sheep. 

The resp()ndents were asked about their willingness to pay to preserve the desert bighorn sheep 

under two conditions. The first condition was that the sheep population would be maintained, 

rather than being lost due to human activities, and could still be viewed with about the same 

frequency as currently. The second condition was that the sheep population would be 

maintained, but people would be excluded from areas in which the sheep live. Values solicited 

under tne first condition, which averaged $17.14 per respondent per year, were interpreted as 

total values of preservation and the values solicited under the second condition, averaging 

$15.14, were interpreted as existence values. This would imply use plus option values of $2.00 

and a ratio qf existence to use plus option value of 7.57, a very high ratio, but not a surprising 

one given how rare it is for the sheep to actually be seen. The King ~ study employed a 

mar .. ,rvey. They report an initial sample size of 1,000, with a return of SSO surveys 

repr{. 1ting a response rate of 59 percent of deliverable surveys. 

Loomis (1989) examined the use and non-use ··a1u·.:s associated with maintaining various 

water levels at Mono Lake in California. Three alternative lake levels, depending on water 

diversions, were valued. Alternative 1 involved low diversions and resulting high, biologically 

productive lake levels; Alternative 2 dealt with moderate ecological damage to the lake through 

moderate diversions and intermediate lake levels; and Alternative 3 involved high diversions, low 

lake levels, and resulting large environmental damages. Those surveyed in this study consisted 

of a sample .of visitors to Mono Lake and a general population sample of California households. 

Values were estimated using the open-ended technique of the contingent valuation method. 

Values associated with California households were interpreted as consisting primarily of non-use 

values while the values reported for visitors reflect both non-use values and use values. Values ~ 
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reported in the table assume that general populatioli'values are pure existence values, since 

\.v relatively few Californians visit Mono Lake, and that Mono Lake visitors have the same 

existence values as Californians in general The Loomis study employed two mail surveys. For 

the random sample of California households, Loomis reponed a response rate of 44 percent for 

the 502 deliverable surveys. For the random sample of Mono Lake users, Loomis repons that 

84 percent of 152 surveys were returned. 

Boyce ~ ( 1989) studied the use and non-use value of Norfolk Island pine trees, a 

common houseplant. Because this study will be important in evaluating the validity of the 

contingent valuation method we review the basic features of their research plan in greater detail 

than for the other studies reviewed in this section. Subjects for this study were 115 staff 

members of the University of Colorado. Participants in the study were divided into four groups. 

Members of two of the groups participated in a contingent valuation exercise in which they were 

given a Norfolk Island pine and then asked the amount of compensation they would require to 

give it up. Members of the other two groups were asked to state what they would be willing to 

pay to acquire one of the pine trees. All participants were asked to state their bids as if they 

were participating in an auction. The rules of the auction were designed to be incentive 

~ compatible. 

Existence values entered through a threat to destroy the trees not taken by the 

respondents. That is to say, participants in one of the willingness-to-pay groups were told that 

any trees not purchaSed by the study participants would be destroyed. Likewise, participants in 

one of the willingness-to-accept-compenSation groups were told that trees they sold back to the 

researchers would be destroyed. The difference between values obtained when nothing was said 

about the trees and values obtained when the trees were threatened with destruction can be 

taken as a measure of the non-use values of the trees. Boyce et al. found that the threat to kill 

the trees increased the average willingness to pay from $6.06 to $16.80 and increased the 

average compensation demanded from $14.12 to $26.07. 

As is often the case, the researchers encountered some difficulties in obtaining the 

compensation-demanded measures of the value of the trees. In particular, approximately 13 

percent (four of thirty) of participants not getting information about the ultimate fate of the 

trees refused to state a bid in the hypothetical auction. When the trees were threatened with 
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destruction, nearly SO percent (14 of 29) of participants refused to state a bid and one 

participant stated a bid of $5,000. RegarcUess of these difficulties, the researcbe~ demonstrated ~ 
that the ultimate fate of the pine trees had a significant impact on the value of the trees as 

collected using a contingent valuation exercise. 

Welle (1990) studied the damages associated with acid deposition in Minnesota. The study 

employed both the dichotomous-choice and the open-ended contingent valuation techniques. 

The results were based on a random sample of Minnesota residents. The groups were defined 

in terms of the individuals' perception of the likelihood that they would engage in recreational 

activities in the area identified as potentially " :lected by acid deposition. Several different 

values could have been used in our effort ht, ._;,but the results would have been quite similar. If 

acid rain damages to Minnesota lakes, as described in the survey, were certain to occur unless 

remedial steps were taken and if taking those steps were cenain ·to prevent all damage, then 

respondents who indicated that they were certain they would use the undamaged lakes (referred 

to below as "cenain users") indicated a mean willingness to pay to avoid the damage. of $132. 

This would be interpreted as their total value, including both use value and existence value1• 

On the other hand, members of the sample who indicated that they were certain they would not 

use the lakes even if preservation were achieved ("certain non-users") indicated an annual value 

of $65, which would be interpreted as an existence value. If we assume that certain users have 

existence value equal to cenain non-users, then that would leave use values of $67 ($ 132 minus 

$65). The Welle study employed a mail survey. Based on a sample of 910 deliverable surveys, 

Welle reported that 689, or approximately 76 percent, were returned. 

Like the stur· ·reviewed by Fisher and Rau:.:ter, the adcF:ional and highly diverse studies 

reviewed in this ret- Jrt consistently suggest that no 1-use values 1re positive and non-trivial 

. components of total value. While the definitions are not altogether consist across these studies, 

both existence (including bequest) motives and motives relating to options for future use seem 

to be operative in supporting these expressions of value. The previous studies were selected 

because they all provided estimates of both use and non-use values for a wide variety o~ non

rna: .~et goods. Given the theoretical difficulties identified in the previous section of 

1 

There would be no option value here because there is no uncertainty 
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distinguishing between use and non-use values wheli'both are present, these studies provide an 

~ important basis for understanding the range of magnitudes of the non-use component of total 

values when both use and non-use values are present. 

6. 
~ 

Some of the studies just reviewed also provide estimates of non-use values for which there 

are no corresponding measures of use values, and there are a few studies in which only non-use 

values were measW'ed. These additional studies are relevant to the GCES research because of 

the possibility that a substantial ponion of non-use values may arise from individuals never 

planning to actually visit the area in which the environmental impacts of dam operations are felt. 

Studies providing estimates of non-use values are summarized next. 

Schulze ~ {1983) studied the value of various levels of visibility at the Grand Canyon 

and for the southwestern region of the United States as a whole. They used an open-ended 

version of the contingent valuation method to elicit values for various levels of visibility. They 

asked two types of questions; one asked the respondent to state maximum willingness to pay for 

admission to the park (over and above the then current fee of $2) if visibility at the park was 

maintained at various levels. The second kind of valuation question asked abou~ respondents' 

willingness to pay additional amounts on their electricity bill to maintain various levels of 

visibility. Average willingness to pay increased admission fees ranged from $5.38 to $8.79 per 

day. Average willingness to pay higher electricity bills to prevent reductions in visibility ranged 

from $3.72 to $5.14 per household per month. Schulze et al. do not provide sufficient 

information to provide separate estimates of use and non-use values. However, they note that 

the aggregate use benefits measured by willingness to pay increased admission fees are likely to 

be very small relative to the aggregate total benefits as measured by willingness to pay increased 

electric bills. They estimated the annual value of maintaining air quality at the Grand Canyon 

at approximately $6 billion per year. Furthermore, they state (page 173), 

The principal benefits of preserving visibility in the Grand Canyon Region ... derive 
from the apparent desire of Americans to preserve a national treasure, whether or 
not they intend to visit or use the region themselves. Economists have turned this 
type of value "existence value." 
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As the next section will show, some may argue v.1th the presumption that what was 

measured in this study was primarily existence values or even whether the value measured 

reflected visibility rather than the value of the Grand Canyon. However, ~e result reponed in 

Schulze !Lila dem, · strates the importance of the population over which non-use values are 

aggregated •. Even a small value per household becomes a very large number when aggregated 

over the total number of households in the United States. 

In addition to reponing the value of the bald eagle, Boyle and Bishop ( 1987) also 

conducted a study of the value of the striped shiner. The striped shiner, a small minnow living 

in the Milwaukee River, is listed as an endangered species by the Wisconsin Department of 

Natural Resources. Because it is illegal to fish for these minnows and beCause of their habitat it 

is unlikely that any .ident of Wisconsin will ever see a striped shiner. Using the dichotomous 

choice technique of the contingent valuation method, Boyle and Bishop estimated that the 

striped shiner had a value of $5.66 for contributors to Wisconsin's non-game fund and $4.16 for 

non-contributors. Both of these values can be interpreted as existence values. 

Whitehead and Blcmquist {1990) used a dichotomous choice version of the contingent 

valuation method to estimate the total value of preserving a specific wetland in Kentucky. 

Whitehead and Blomquist attribute the total value solicited primarily to existence value because 

only 15 percent of their sample had ever used a wetland for recreational activities. The purpose 

of their study was to determine whether specifically mentioning substitute wetlands had a 

significant effect on t~ values expressed by the respondents. They found that the value of 

preserving the wetlana ranged from a low of S · ._4 per household to a high of $39.99 depending 

on the description of the impacts to the. wetland if preserv?, ion were not undertaken and 

whether or not other .:·otected wetlands were mentioned '" _Jan of the valuation question. The 

authors conclude that the pattern of values observed during their study supports the notion that 

a description of potential substitute environmental goods is an important feature of any study of 

non-use values. The Whitehead and Blomquist study employed a mail survey of 1,000 Kentucky 

households. They report a response rate of 31 perce"' ~eliverable surveys. 
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~ Validity of the Contingent Valuation Method 

The studies just reviewed give a strong indication that people will express a positive and 

sometimes large willingness to pay for an item they never plan to use either directly or 

indirectly. However, the question remains whether the hypothetical expressions of willingness to 

pay collected using the contingent valuation method are valid estimates of the value of non

market goods. 

Economists, from the beginning. have been skeptical about the possibility of using surveys 

to value environmental resources and other goods and services. This skepticism is still very 

much alive today. Speaking about the potential for using contingent valuation in natural 

resource damage assessment, Phillips and Zeckhauser (1989, p. S20) claim, "CVM is unlikely to 

prove very accurate. This method is primarily useful for getting a rough cut at some othenrise 

unmeasurable value. • Based on the alleged inaccuracy of the method, Phillips and Zeckhauser 

argue that contingent valuation should not be used to measure damages in environmental 

damage assessments. 

In this section, we shall consider in more detail the accuracy of contingent valuation 

method and the implications of what we fmd for measuring damag~ to the ecosystem below 

Glen Canyon Dam as a result of dam operations. To focus the discussion more specifically on 

non-use values, two _potentially damning arguments against the use of contingent valuation in the 

context of non-use values will be developed. First, during the mid-1980's, a panel of economists 

was commissioned to assess the state of the art in contingent valuation. Out of that effort came 

the so-called Reference Operation Conditions, or ROC's for short (Cummings~ 1986). The 

ROC's claim to summarize the past research on contingent valuation in simple criteria 

descnbing when contingent valuation will work well and when it will not. The ROC's are of 

special concern here, since, as we shall show below, if they are accepted, they would rule out 

most applications of contingent valuation to non-use values. Second, in a paper fonhcoming in 

the Journal of Environmental Economics and Management Daniel Kahneman, a psychologist, 

and Jack Kne~ an economist. describe evidence of what they term "embedding" effects and 

other phenomena in responses to contingent valuation surveys that claim invalidate the use of 

contingent v~uation in most applications, including the estimation of existence values. This is a 
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particularly important challenge to contingent valuation because it represents an emerging set of 

concerns based not on economics, but on cognitive psychology. Having attempted to capture the 

essence of these two important lines of attack on contingent valuation, we shall evaluate them in 

light of empirical evidence on the validity of contingent valuation. Though contingent valuation 

continues to be controversial, there is, in fact, a growing body of evidence that supports the 

practical usefulness of reswting value estimates. Contingent valuation can be applied with some 

confidence to estimate use values, and early work on non-use values seems to be encouraging. 

The Reference Operating Conditions (ROC's) 

In the mid-1980's, Cummings, Brookshire, and Schulze ( 1986) undertook a comprehensive 

evaluation of the state of the art in contingent valuation. Their overview is particularly relevant 

given that all three, especially Brookshire and Schulze, have been pioneers in the development 

of the technique. They summarize their conclusions in the form of four "Reference Operating 

Conditi«:'nc:" f""' "ROC's." The ROC's are (p. 104): 

1. _;)uvj~~ must understand, be familiar with, the commodity to be valued. 

2. Subjects must have had (or be allowed to obtain) prior valuation and public choice 
experience with respect to consumption levels of the commodity. 

3. There must be little uncertainty. 

4. WTP [willingness to pay], not wrA (compensation demanded], must be elicited. 

Cummings and his co-authors argue (p. 104) that, "The relevance of the ROC's lies ·in our 

expectation that, if the CVM f contingent valuation method] institution satisfies them, we would 

expect the resulting measure of value to approximate market-analogou.:. · ·aiues within a range of 

error defined by 'background' sources of error, suggested at the present time to be no less than 

:t 50 percent." 

If the ROC's represent necessary and sufficient conditions, then they would certainly raise 

grave concerns about the use of contingent valuation to estimate non-use values. Those who 
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hold existence values and those who are patential fUtUre users with option values may lack the 

~ direct contact with the affected resource required to fulfill ROC 1. Subjects asked to express 

non-~ values are likely to lack the prior experience necessary to satisfy ROC 2. Option values, 

by definition, involve uncertainty. In addition, existence values may be held in the presence of 

substantial uncertainties (e.g., the full extent and irreversibility of effects and the potential for 

successful restoration). Hence, non-use value studies may violate ROC 3. And, as argued 

above, some would argue that compensation demanded is the appropriate measure of natural 

resource damages, yet ROC 4 would rule out measwing compensation demanded with 

contingent valuation techniques. 

The ROC's are useful here in focusing our attention on kinds of misgivings that many 

economists have about applying contingent valuation to non-use values. More recently, cognitive 

psychologists have begun to express misgivings as well Many of their concerns have focused on 

what has come to be known as "embedding effects• and other such phenomena. 

Embedding and Related Phenomena 

Kahneman and Knetsch ( fonhcoming) deal with embedding and what they term an 

"ordering effect• at the same time. They present the problem in this way (pp. 3-4 ): 

The standard interpretation of CVM results is that the aggregate WI'P for a good is a 
measure of the economic value associated with that good, which is fully comparable to 
values derived from market exchanges. However, two related observations that cast doubt 
on this interpretation have been discussed in the CVM literature. The firSt .is an order 
effect in WI'P responses when the values of several goods are elicited in succession: the 
same good elicits a higher WfP if it is first in the list than if it is valued after others. . . . 
Because the order in which goods are mentioned in a survey is purely arbitrary, any effect 
of this variable raises questions about the validity of responses. 

Another problem for CVM is an effect we shall call embeddine ... : the same good is 
assigned a lower value if WI'P for it is inferred from WTP for a more inclusive good than 
if the particular good is evaluated on its own. [emphasis in original] 
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The problem for interpretation of CVM results is the following: If the value of a given 
landmark is much larger when it is evaluated on its own than when it is evaluated as part 
of a more inclusive package of public goods, which measure is the correct one? The 
discussions of the problem in the literature pr~de no agreed principles that would define 
the proper level of aggregation for the evaluation of a specific good. In the absence of 
such principles, the results of CVM become arbitrary. This criticism could be fatal. No 
measuring instrument can be taken seriously if its permitted range of applications yields 
drastically different measures of the same object. 

Though Kalmeman and Knetsch are a bit hard to follow, they appear to have two 

concerns about contingent valuation. First, ordering and embedding effects raise, in their minds, 

what we shall term theoretical concerns. As a matter of principle, a measuring tool that gives 

different values for the same thing is theoretically unacceptable. Second, they appear to have 

concerns that are more empirical in nature. If people respond to contingent valuation questions 

so as to imply that one specific item (e.g., a scenic landmark) is worth almost as much as the 

whole class of goods (all scenic landmarks), then surely, according to Kahneman and Knetsch, 

contingent valuation is somehow failing to give valid value measures. They give an empirical 

example from Kahneman's (1986) own research where one sample of Ontario's citizens 

expressed willingness to pay for cleanup to preserve fishing in one small area of the province 

that was almost as large as another sample gave for cleanup of the waters in the province as a 

whole. Surely, they would argue, this indicated that contingent valuation failed to produce valid 

value estimates. 

Though less forceful in their arguments tt · n Kahneman and Knetsch, other writers have 

raised similar points. For example, Cicchetti and Peck ( 1989, p. 9) describe the phenomenon by 

asking, 

... how many of us would give the same response to a series of questions emphasizing 
hazardous substances in the environment as we would give · at the same time, we were 
also asked about the nation's drug problem, finding a cure tor AIDS, cancer or heart 
disease, achieving world peace, etc.? 
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Thus, the value of avoiding spills may vary depending on whether the drug programs, 

research on dreaded diseases, etc., are valued at th~ same time. Cicchetti and Peck do not say 

whether or not they believe that multiple values are valid causes for concerns about the 

theoretical or empirical validity of contingent values, but they do emphasize that the possibility 

that multiple yalues would give defense attorneys in Superfund cases a definite advantage. 

By way of summaey, then, non-use values measured using the contingent valuation 

method are likely to be viewed with great skepticism by at least some economists and other 

social scientists, particularly cognitive psychologists. However, such strong views are far from 

universaL We next consider some criticisms that have been leveled at the ROC's, then tum to 

empirical evidence regarding the validity of contingent valuation that raise funher concerns 

about whether the ROC's are really binding. Following that, we shall take a closer look at the 

evidence on and interpretation of embedding and related effects. 

Concerns About The ROC's 

Randall and Kriesel (1990) reject the ROC's as either necessary or sufficient conditions 

for accurate CC?ntingent valuation. As sufficient conditions, the ROC's are to be rejected 

because, quoting Randall and Kriesel (p. 173 ), "it would be a simple task to devise invalid CVM 

formats that nevenheless conform to the ROC's." As necessary conditions, their arguments 

against the ROC's are based on the fact that citizens, for example in their voting behavior, react 

to real world situations that have not been experienced previously and that may involve 

substantial uncenainty. Is it reasonable to assume that they will be totally incapable of doing so 

in a contingent valuation exercise? 

Mitchell and Carson {1989, pp. 92-94) also reject the ROC's as potential guidelines for 

determining when contingent valuation is applicable and when it is not. They point out that the 

ROC's are based on an idealized market model of consumer choices. Frequently, such ideals 

are not realized in real markets, even when expensive purchases are made. "Market researchers 

have long recognized that many purchases are infrequently made and that the information 

people gather before making purchasing decisions differs greatly, depending on the purchase 
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situation, the type of good, and the consumer's past. eXperience• (Mitchell and Carson, 1989, p. ~ 

93). If consumers can function in real markets that deviate from the ideal, then why assume 

that they cannot predict with reasonable accuracy how they would behave in hypothetical 

markets that vary from the ideal? Mitchell and Carson (1989, p. 93) go on to argue that 

political •markets, • especially referenda, may be a more relevant and appropriate model for 

exploring preferences for public goods than the private goods market model that provides the 

basis for the ROC's. They stress (p. 93), -Tile strict application of a private goods market 

model ignores any but self-interested consumption behavior and therefore downplays the 'public

regardingness' behind existence values. These values can affect political behavior.• They go on 

to cite results from studies that show the superiority of political institutions, compared to private 

markets, in reflecting broader, more public-spirited preferences of citizen. Much of their book 

is devoted to developing the referendum format for contingent valuation, a format that they 

argue works well even under conditions that would violate the ROC's. 

Thus, while the ROC's represent the thinking of one group of economists, the cited 

material from Randall and Kriesel (1990) and Mitchell and Carson (1989) represents the views 

of a second group who believes that well-designed contingent valuation studies can be 

successfully applied to a wide range of problems including measurement of non-use components 

of total values. As we pointed out earlier and will discuss in detail in the next section, there is a 

growing body of empirical evidence that supports the seco.nd group. 

Empirical Evidence on the Validity of Continf!P.- ~ Valuation 

How accurate is contingent valuation? Broad generalizations are not justified in 

answering this question. Within the range of primary data collection methods used in the 

various sciences, surveys are relatively easy and inexpensive. However, those untrained in 

survey design and administration often underestimate the difficulty and expense of implementing 

a ·survey. As a result, the contingent valuation field has attracted more than its share of the 

incompetent and poorly trained, as well as a few outrigh~ ···.tacks. Many respondents will try to 

answer any question addressed to them. even if it does not make much sense to them. Poorly 

designed studies and studies dealing with particularly difficult situations could yield very 
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inaccurate results. As a consequence, there are same very poor studies in the literature, 

especially the grey literature. We would be the last to try to defend contingent valuation studies 

across the board. Still ~here is evidence, based on laboratory and field experiments where 

contingent values can be compared to values based on actual transactions, indicating that 

contingent valuation gm produce relatively accurate values for willingness to pay. 

Consider, first, our own work involving hunting permits. In three different experiments, 

we bought and sold permits to hunt either Canada geese or white-tailed deer. These studies are 

descnDed in detail elsewhere (Bishop and Heberlein, 1979; Bishop~ 1983; Welsh, 1986; 

Heberlein and Bishop, 1986; Bishop ~ 1988; Bishop and Heberlein, 1990). By way of 

summary, contingent measures of willingness to pay performed rather well For example, one 

measure of contingent willingness to pay for a permit for a special deer hunt in the Sandhm 

Wildlife Area was $35 while a comparable value based on actual cash transactions was $31, and 

the values were not statistically different. Nearly all the hunters in this study had little or no 

previous experience hunting in Sandhill, although many were experienced deer hunters. Thus, 

one might question the case for ROC 1, which requires that respondents in contingent valuation 

studies be familiar with the item being valued. At least, one would want to ask what degree of 

experience and familiarity is really required. ROC 1 (and ROC 2 for that matter) is very vague 

in this regard. Furthermore, the permit involved here was for a one-day hunL Hunting. it 

should be noted, particularly a one-day deer hunt, is subject to great uncenainty. In relatively 

unfamiliar terrain, which strategy would be likely to lead to success? Will it rain or snow on the 

one day of the hunt? What sorts of help or interference will come from other hunters? How 

will the deer mave? Will a good shooting opportunity present itself? H so, will the deer 

involved be ordinary or of trophy quality? Despite this uncenainty, cpntingent valuation 

measures of willingness to pay did welL raising doubts about ROC 3, which would limit 

contingent valuation applications to cases where there is little or no uncertainty. On the other 

hand, contingent willingness-to-accept compensation displayed a strong. statistically significant 

tendency to overvalue the permits, a result supponing ROC 4. 

A second field experiment involved the sale of fresh strawberries (Dickie, Fisher, and 

Gerking, 1987). This experiment involved personal interviews carried out at the houses of 

residents of Laramie, Wyoming. One sample of residents was given an opportunity to actually 

~ purchase strawberries. A second sample was asked for hypothetical bids for strawberries. The 
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researchers found ao statistical difference between:i-"demand function estimated from data 

based on actual transactions and a demand function based on hypothetical data. lllis is a study 

where the ROC's came close to being fully fulfilled and contingent valuation did perform very 

well. It raises doubt about the conclusion of Cummings .cL1L that. at best. one can hope for 

accuracy no better than :t 50 percent. In the stra'r · ~rry experiment-and the hunting pennit 

experiment for that matter-contingent valuation did much better than thaL 

A laboratory experiment was conducted at the University of Wyoming using 

undergraduates as subjects (Coursey, Hovis, and Schulze, 1987). An unpleasant environmental 

stimulus was simulated using a bitter, unpleasant. but harmless substance, sucrose octa acetate 

(SOA). The students were randomly assigned to groups that would either focus on willingness 

to pay or compensation demanded. Willingness-to-pay groups and compensation-demanded 

groups were kept entirely separate throughout the study. The experiment was conducted in 

three parts. In the first part of the experiment. students were provided with verbal descriptions 

of SOA and asked in a contingent valuation format to state either how much they would be 

.. ·illing to pay (hypothetically) to avoid drinking a small amount or how much they would have to 

be paid (hypothetically) to do so. The second part of the experiment involved three steps. 

First, each subject tasted a few drops of SOA. Then each was asked for his or her revised 

willingness to pay or compensation demanded. In the final step, the researchers attempted to 

bid up the members of the willingness-to-pay group and bid down the compensation-demanded 

group in 25-cent increments. Thus the first two parts of this experiment provided estimates of 

willingness to pay and willingness to accept compensation collected by using several contingent 

valuation techniques. In the third part of the experiment, subgroups of eight individuals each 

pt' rticipated in an auction designed to elicit actual cash bids. At the end of the bidding, those in 

wiilingness-to-pay groups who were the high bidders paid and those who were not drank the 

SOA Those in compensation-demanded groups who won the auction with minimal bids-were 

actually paid and drank some SOA. 

On the willingness-to-pay side, bids in all three parts of the experiment were quite close, 

indicating that contingent v~uation performed well. Given that SOA was completely unfamiliar 

to the participants at the beginning of the experiment, this raises additional questions about the 

empirical basis for ROC's 1 and 2. That respondents were in general familiar with tasting 

substances and finding some of them unpleasant was apparently sufficient to allow them to 
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express accurate CODtingent willingness-to-pay valuei-= ·This is aU the more interesting given that 

one of the authors of this study, William Schulze, was also a co-author of the ROC's. Initial 

bids for compensation demanded were, on average, quite high relative to willingness to pay, but 

by the end of the third part of the experiment, mean·compensation demanded had collapsed and 

become statistically indistinguishable from mean willingness to pay. Thus this experiment 

suppons ROC 4 and casts further doubt on the ability of contingent valuation mechanisms to 

measure compensation demanded. 

A similar experiment employed the same basic design as the SOA study but involved a 

pleasant tasting raspberry drink (Brookshire ~ 1988). Compared to the SOA experiment, 

contingent willingness to pay for the raspberry juice seemed to underestiMate the actual cash 

value by a substantial amount. The mean bid in the first part of the experiment, which most 

closely approximated what would have occurred in a contingent valuation study, was $1.41, while 

the mean bid in the final round of the auction was· S 10.66. A preliminary judgment would be 

that contingent valuation did not work very well in this case. However, the results may have 

been unduly affected by aberrant behavior of several panicipants. For example, on the final 

round of the auction, one participant bid $100 and two others bid $50. Several other bids in the 

$5 to $10 range were reported. Such bids seem excessive for an eight ounce glass of juice, 

particularly from undergraduate students. Perusing the data provided in the Brookshire~ 

(1988) paper, one wonders if social dynamics within the auction groups may have affected the 

results. Results for compensation demanded showed again that contingent valuation 

overestimated the value, supporting ROC 4. 

Kealy !tt..IL ( 1988) also performed a laboratory experiment involving undergraduates. In 

this case the commodity was a well-known brand of candy bar and only willingness-to-pay 

measures were collected. In the first step, subjects were randomly assigned to one of two 

groups, one group to engage in actual transactions and the other group to engage in hypothetical 

transactions. The •actual-transaction group• was told from the beginning that its members would 

have an opponunity at some point in the future to actually buy a candy bar. The "hypothetical

transaction group• was asked to imagine that such an opportunity would present itself in the 

future. During the first step, both groups participated in contingent valuation exercises including 

dichotomous choice questions, which asked whether they would buy one of the candy bars at a 

specified price, take it or leave it. The prices were varied aaoss respondents. They were also 
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asked open-ended valuation questions requesting tlfeir. to state their maximum willingness-to

pay amounts. Both groups were invited back two weeks later and were again asked open-ended 

contingent valuation questions for the candy bar. In addition. each member of the actual· 

transaction group was given the opponunity to buy a candy bar at the dichotomous-choice 

amount that each had responded to two weeks previously. 

The contingent values for the candy bars were quite close across valuation methods 

(dichotomous choice and open-ended), across the actual-transaction and hypothetical-transaction 

groups and across time. Expected values for the candy bar were estimated as simple means of 

responses to· the open-ended questions, while dichotomous-choice responses were analyzed using 

probit analysis and expected values were calculated from the resulting estimated cumulative 

probability density functions. The expected values ranged between SO. 76 and $0.85, and the 

various contingent values were not statistically different. However, when the actual transactions 

group was offered the opportunity to complete a transaction at prices they had been asked 

about in the dichotomous-choice contingent valuation exercise, some respondents who had 

previously agreed to pay their respective amounts backed out. As a result, the expected value of 

the candy bar, based on actual transactions, was only $0.57, which was lower by a statistically 

significant amount compared to the contingent values. 

In addition to results of such experiments, other types of evidence can be cited which 

casts some light on the validity of contingent valuation. Many concerns about contingent 

valuation have been based on fears that respondents will intentionally respond in ways designed 

to influence study results in desired directions. Such strategic behavior could involve either free 

riding (stating zero or very low values) to avoid perceived effects of truthful revelations on what 

they actually pay or overpledging, based on the perception that they can influence the supply of 

a desired public good and not have to pay for it. Both Hoehn and Randall ( 1985) and Mitchell 

and Carson (1989) have shown that even if respondents wish to behave strategically, they face 

complex, at times countervailing, incentives when attempting to design self-serving strategies. In 

other words, respondents who wish to respond strategically may have difficulty figuring out how 

to do so ir. :1eir own best interests. Funhermore, a large number of laboratory studies have 

involved public goods and the possibility of strategic behavior. Relevant literature is cited in 

Mitchell and Carson (1989, Chapter 6) and Bishop and Heberlein (1990, p. 93). In general, 

strategic behavior has been difficult to document even in cases where it is a rather obvious 
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·- choice and seems to be much less pervasive than eeenomic theory would lead one to expect. 

~ Though possible strategic responses must be considered in designing contingent valuation 

studies, the severe biases that early critics of contingent valuation feared are not a major threat 

to the approach. 

Other researchers have compared value estimates derived using the contingent valuation 

method to values for the same item derived using other non-market valuation techniques. In 

general, the results of such comparisons have also supported the validity of contingent values. 

For example, contingent values have been shown to be roughly comparable to values derived 

from travel-cost models (Knetsch and Davis, 1966; Desvousges, Smith, and McGivney, 1983; 

Sellar, Stoll, and Chavas, 1985), hedonic price models (Brookshire~ 1982; d'Arge and 

Shogren, 1989), and the prices of substitutes (Thayer, 1981). 

In summary, the research results surveyed so far tend to support the accuracy of 

contingent valuation in measuring willingness to pay. The prediction of Cummings~ (1986) 

that even under the best of circumstances the error in contingent values will be no less than 

:1: 50 percent appears to be overly pessimistic. Contingent valuation performed better than that 

~ in the hunting permit, strawberry, SOA, and candy bar: studies. The ROC's do not appear to be 

good guides to judging when contingent valuation will work well and when it will fall. The 

reason they are poor guides is that they are too vaguely dermed. For example, what is really 

meant when they require that respondents be "familiar• with the good (ROC 1) and have had 

past valuation experience (ROC 2)? How much uncertainty is too much under ROC 3? 

Furthermore, the ROC's do not seem to be either necessary or sufficient to assure success. 

They appear to have been met in the strawberry and candy bar studies, yet contingent valuation 

appeared to perform well in the former and less well in the latter. The SOA and the hunting 

pennit studies appear to have involved significant deviations from the ROC's, yet contingent 

values for willingness to pay proved to be rather accurate estimates of what respondents would 

really pay in both of these cases. Only ROC 4, requiring that willingness to pay-and not 

compensation demanded-should be elicited, is consistently supported by the empirical evidence. 

Admittedly, so far we have addressed only studies involving use values. Many have 

questioned whether conclusions based on use values can be generalized to non-use values. 
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Evidence regarding the accuracy of contingent non-Jise values is still fragmentaly, but it does 

provide some tentative insights. 

Kealy ~ (1987) conducted a study of the value of reduced acid rain damage in the 

Adirondack Mountains that closely paralleled their study involving candy bars cited above. 

54" 

Again, student subjects were involved in a two-step experiment. In the first step, an "actual· 

transaction" group was told that each of its members would have an opponunity in the future to 

make a donation to reduce damages to aquatic ecosystems from acid rain and each was asked 

whether she or he would be willing to donate a predetermined, randomly assigned amount. At 

the same time, members of a "hypothetical-transactions" group were asked to imagine that such 

an opportunity to donate would be presented to them and asked whether they would donate 

specified amounts. Two weeks later, both were asked an additional contingent valuation 

question and each member of the actual-transactl\Jn group was given the opponunity to make an 

actual donation of the amount that had been specified two weeks before. Kealy ~ point out 

that some of their subjects were past and/or potential future users, so that some use values we.-e 

probably involved, but they concluded that existence values as well as option prices were being 

expressed by many of their respondents. 

As in the candy bar experiment, contingent valuation tended to overestimate the actual 

wir · 'lgness of the students to donate. The actual-transaction group expressed an average value 

of $6.83 in the fU'st step and revealed an actual willingness to donate $5.37, on average, in the 

second, a difference that was found to be statistically significant. The hypothetical-transaction 

group expressed a willingness to donate $15.51, on average. in the first step, and $10.11 in the 

second step, a difference that was statistically signil'icant. Furthermore, the differences between 

the actual-transaction and hypothetical-transactit , gro: 1s' willingness to donate are statistically 

significant at both steps. Contingent willingness tc.. don"te exceeded actual willingness to donate 

by a factor of 2.3. 

A second experiment of direct interest here is Boyce et al. (1989), discussed above. After 

carrying out the contingent valuation exercise described above, the researchers allowed the four 

groups of participants to participate in a real auction. Actual transactions were carried out 

based on the results of the auction. 
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Recall that ilL the contingent valuation ex~dealing With compensation demanded, 

respondents showed-· a strong reluctance to participate, especially when the purchased trees were 

to be killed. For that group, 14 of the total of 29 participants refused to participate in the 

contingent valuatiO& exercise and one additional person stated a bid of $5,000. Even when 

nothing was said a~ut the fate of the trees, four people would not state a compensation

demanded bid in the contingent valuation exercise. Means reported here for contingent 

compensation demanded were calculated excluding the refusals (rather than. say, counting them 

at zero or infinity) and the $5,000 bid. Interestingly, such behavior did not carry over to the 

actual auction. There everyone panicipated, 29 in the group that was told that sold trees would 

be killed and 30 in the group that was told nothing about the fate of the trees. 

Table 2 shows the mean values from the four parts of the experiment. Several 

conclusions seem to be implied. First, whether the surplus trees would be killed made a 

substantial difference in the auction bids. On the willirigness-to-pay side, such knowledge 

increased the mean bid by a factor of 1.6. For willingness-to-accept, the value was 2.3 times 

larger if the trees were going to be killed. The authors concluded that this is evidence of the 

presence of existence values. They go on to argue that such ratios are likely to be highly 

~ dependent on the specific circumstances surrounding value fonnation. They say (p. 333): 

We hypothesize that the following characteristicS would tend to increase existence value: 
(1) uniqueness of the good, (2) time to become familiar with the good, (3) a living rather 
than nonliving good, ( 4) level of personal involvement with the good, ( S) the violence with 
which the good would cease to exist, ( 6) the willfulness with which the good would cease 
to exist, and (7) the degree of control the valuator has over the fate of the good. 
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Table 2: Resultl h•·· the Norfolk lslaDd Pine Experiment 

Willingness to Pay 
Kill trees 
Fate of tree not mentioned 

Compensation Demanded 
Kill trees 
Fate of trees not mentioned 

Source: Boyce !tt.JL, 1989 

cv 

$16.80 
s 6.06 

~26.07 
$14.12 

Auctloa 

$7.81 
$4.81 

$18.43 
s 8.00 

S6 

They suggested that if these hypotheses are valid, then their Norfolk Island Pines "-.ad 

lower existence valt''l!l than they would have had if they been unique and more familiar to 

respondents (for example, if respondents were "introduced" to their trees at the beginning of the 

experiment). On the other hand, that the trees were living things and that they were placed in 

front of the participants when they arrived-rather than simply being described to them-tended 

to increase the existence value. Perhaps the fact that the researchers clearly specified that the 

plants would be destroyed also increased the value compar to a less violent end for the trees. 

Willful destruction, under hypothesis ( 6), may tend to stimulate higher values compared to 

accidental loss or natural processes such as death due to cold weather. Finally, subjects had 

complete control over the fate of the plants, which meant that they bore complete responsibility 

for what happened to them. Bids mig..1t have been lower if r~p"·.adents had not been placed in 

such an extreme position. 

Another interesting result from the auction was a large disparity between willingness to 

pay and compensation demanded that persisted despite the fact that subjects participated in 

repeated trial auctio'1s before final bids were taken. This is a marked contrast to the SOA and 

ra5pberry juice experiments discussed above, where repeated trials resulted in substantial 

decreases in willingness to accept by the time final bids were taken. In the tree experimen~ the 
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auction mechanism involved recording bids on a ccibii;uter before a baD indicating the price was 

drawn. The SOA and raspberry juice experiments involved groups of eight subjects participating 

in a Vickrey auction. On the willingness-to-pay side, for example, sealed bids were taken and 

the four highest bids were accepted with the winners all paying the highest unsuccessful bid. 

While theoretically incentive compatible, the Vickrey auction with such a small group may have 

stimulated dynamic social processes within the groups that affected the outcomes. We have 

already noted such a possibility for the raspberry juice experiment and similar processes may 

have affected the SOA experiment as well. 

Finally, contingent valuation tended to overvalue the trees in all cases. On the 

willingness-to-pay side, this tendency may have been stronger when the trees were to be killed 

than when they were not. Unfortunately, the Boyce Ja...iL report to which we had access did not 

provide either statistical test of significance or the statistics required for the reader to perform 

such tests. We strongly suspect that the difference between the contingent and auction values 

for willingness to pay is statistically significant for the treatment where the unsold trees would be 

killed, while it may not be for the treatment where the fate of the trees was not discussed. The 

high rate of non-participation in the contingent compensation-demanded treatment (in which the 

trees purchased by the researchers were to be killed) clouds any attempt to make comparisons 

between contingent and auction values there. We would simply conclude that Boyce Ja...iL 
provides further support for ROC 4. 

One other study, and one of a very different sort, is relevant in the present context. 

Carson, Hanemann, and Mitchell {1986) and Mitchell and Carson (1989, pp. 203 and 204) 

describe a study constructed around an actual California referendum, Proposition 25 on the 

November 1984 ballot. If passed, Proposition 25 (entitled the Clean Water Bond Law of 1984) 

would authorize issuance of 20-year bonds. totaling $325 million, mostly for construction of 

sewage treatment plants. A contingent valuation exercise was carried out in which each 

respondent was asked how he or she would vote on the issue if passage of the issue resulted in 

alternative annual costs to them. The annual costs presented to each respondent ranged from 

$1 per year to $50 per year. Before the election, but after the survey, each registered voter 

received the California voter's pamphlet, which included information on the monetary 

commitment that adopting Proposition 25 would entaiL Based on responses to the contingent 

valuation question and the annual cost reported in the voter's pamphlet, Carson, Hanemann, 
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and Mitchell predicted that the measure would pass.:witb between 70 and 7S percent of the vote, 

depending on the voting behavior of those who were undecided about their voting ~tendons at ~ 
the time of contingent valuation survey. The measure passed with a vote of 73 percent in favor. 

This result, as weD as other studies of voting cited by Mitchell and Carson, seems to suppon ~e 

validity of contingent values using referendum formats. Based on the rather· consistent evidence 

from contingent valuation studies to be reviewed later in this repo~ we would infer that 

respondents in the Carson ~ study were motivated by non-use and use values. 

Implications 

Before addressing the issue of embedding it will be useful to draw some tentative 

conclusions about the accuracy of the contingent valuation method as revealed by the studies 

just reviewed. 

First, contingent measures of compensation demanded do not appear to have much 

validity either for use or non-use values. Contingent compensation demanded ':.,pears to be 

strongly biased toward overestimates of value. It also may tend to elicit refusals to participate, 

particularly where emotional issues are involved, as in the tree experiment. This is likely to be a 

troubles· ~problem in studies assessing non-use values of natural resource damages, especially 

if living resources are involved. Experimental results indicate that compensation-demanded 

values may also be subject to greater instability over repeated trials than willingness-to-pay 

values. This is important because contingent valuation studies typically involve c. Jy one 

opportunity for a response, rather than the feedback and learning that can come from repeated 

trials. 

Second, contingent willingness to pay seems to provide reasonably accurate measures of 

use values. While economists continue to haggle about the fine points, a well-designed 

contingent valuation study is probably no more subject to error than a well-designed travel-cost 

or hedonic-price study. Contingent values are probably superior to unit day values and other 

such values based on imperfect market substitutes. There is sufficient evidence to expect that 
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compensation demanded. 
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Third, while a healthy degree of skepticism is warranted, the successes of contingent 

valuation in measuring use values should be viewed as prima facie grounds for cautious 

optimism about the potential for measuring non-use values. The success of contingent valuation 

ultimately depends on the ability and willingness of respondents to provide the information 

requested. The basic assumption of contingent valuation research is that if respondents are 

given contingent valuation scenarios that they can understand and relate to their personal 

economic circumstances, they can make reasonably accurate predictions about how they would 

value the item in question. Though a great deal more research is needed, there is a growing 

body of evidence to support this assumption, as summarized here. If respondents can do this 

for use values, then why not for non-use values as well? More research along the lines of the 

experiments involving existence values summarized above is badly needed to investigate the 

validity of contingent non-use values. In the meantime, results from the acid rain and tree 

experiments, and probably from the study based on the Clean Water referendum in California, 

seem to show that existence values are real and that they can be measured, at least roughly, 

~ using contingent valuation. 

Before turning to a discussion of what a study of non-use values in the context of the 

Glen Canyon Environmental Studies would look like, let us return for a moment to the concerns 

about contingent valuation based on embedding. Are there grounds in the Kahneman and 

Knetsch paper for changing our conclusions that non-use values can be measured at least 

roughly using the contingent valuation method? 

What About Embedding? 

Kahneman and Knetsch used data collected during a study of disaster preparedness in 

one region of British Columbia to illustrate the effects of embedding and the problems that 

embedding effects raise for contingent valuation. They found three different values for 
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increased availability of rescue-related equipment ~d ~ed personnel depending on the 

degree of embedding. 

Tne lowest values they obtained (a mean of S 13.57 and a median of S 1) were for a 

subsample asked to state a value in the context of a high degree of embedding. The firSt step 

leading up. to these values was to ask this subsample about their values for a broad range of 

environmental services, including (p. 7) •preserving wilderness areas, protecting wildlife, 

providing parks, preparing for disasters, controlling air pollution, insuring water quality, and 

routine treatment and disposal of industrial wastes. • Then respondents were asked (p. 7): 

If you could make sure that extra money collected would lead to significant 
improvements, what is the most you would be willing· to pay each year through higher 
taxes, prices, or user fees, to go into a special fund to improve environmental services? 

Next, all respondents in this subsample who gave non-zero responses were asked (p. 7): 

60 

Keeping in mind the services just mentioned, including those related to providing parks, 
pollution control, preservation of wilderness and wildlife, and disposal of industrial wastes, 
I would like to ask you in particular about improved preparedness for disasters. What 
part of the total amount that you just mentioned for all environmental services do you 
think should go specifically to improve preparedness for disasters? 

Then. those who gave non-zero responses in the second level were reminded 

about the various aspects of disaster preparedness such as emergency services in hospitals, 

maintenance of large stocks of me.dical supplies, food, etc. Then they were asked (p. 7): 

Keeping in mind all aspects of preparedness for disasters, what pan of the total amount 
you allocated to improving preparedness do you think should go specifically to improve 
the availability of equipment and trained personnel for rescue operations? 

Thus, for this subsample, the value of improvements in equipment and trained personnel was 

deeply embedded in the value of an array of environmental services and the full range of 

services needed for disaster preparedness. ·The result was the mean value of S 13.57 mentioned 

above. 
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A second subsample participated in a similaC~ercise, except that the initial question they 

answered referred to •a special fund to improve preparedness for disasters, • with a subsequent 

allocation to •go specifically to improve the availability of equipment and trained personnel for 

rescue operations• (p. 8). Here the mean value of equipment and personnel was $16.65, with 

the median of S 16.00. 

Finally, a third subsample was asked directly, without embedding. about the value they 

would place on increased availability of rescue equipment and personneL Here the mean was 

$122.64 and the median was $25.00. Thus the mean increased by a factor of nine and the 

median by a factor of 2S between the unembedded and the deeply embedded designs. 

Equally disconcerting was the closeness of the values at the first stage of the different 

question designs. The environmental improvements were worth $135.91 to the first subsample 

at the beginning of its contingent valuation exercise. Improved disaster services were worth 

S 151.60 to the second subsample when they began at that level And, for the third group, which 

valued only increased personnel and equipment, their value, as already noted, was S 122.64. The 

differences between these figures were not statistically significant. 

Kahneman and Knetsch argue that these results are implausible as representations of true 

values and cannot be explained away by economic theories of substitution or income effects. 

We agree but would argue that these results do not represent a valid empirical test of 

embedding effects because of flaws in study design. 

There is broad agreement among contingent valuation researchers that, for results to be 

valid, respondents must understand in some detail what they are being asked to evaluate and 

under what circumstances. In fa~ this principle has recently been articulated well by a pair of 

non-economists, Fischhoff and Furby (1988). Fischhoff and Furby offer economists some sound 

advice about the psychology of transactions as it relates to contingent valuation. They point out 

(p. 151, emphasis in original): 
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Any proposed transaction has three constituents: something being received, something 
being given in exchange, and a social context within which the exchange would be enacted. 
In an economic transaction, these might be called the Jggd, the payment. and the 
marketplace.. ••. For a transaction to ~ satisfactory, each of these three constituents 
must be wen defined and well understood by all the participants. 

They explore in some detail the characteristics of each of these constituents of a satisfactory 

transaction. With respect to the good, they say (p~ 153, emphasis in original): 

Although they are transferred as wholes, goods may be thought of as bundles of 
attnbutes. representing outcomes of accepting the transaction that might be valued either 
positively or negatively. The first step in defming a good is identifying its potentially 
valued attnbutes. 

They point out that (p. 159, emphasis in original): 

Any transaction involves a change of state .... We use reference leyel for the state 
obtained if the transaction is not enacted and tar&et level for the state obtained if it is •.. 
. Reference and target levels must be specified for every (potentially) valued attribute 
affected by the transaction. 

Fischhoff and Furby go on to discuss relevant aspects of the comparison between the reference 

and target levels of the good's attribut~ mentioning the need to be clear on the extent of the 

changes, their timing, and the cenainty of provision. They develop, in a similar way, the need to 

convey to peopie in clear and complete tenns the nature of payments and the social context of 

proposed transactions. They summarize by saying that (p. 179), "Specifying all relevant features 

[of transactions], and ensuring that they have been understood, is essential to staging 

transactions. • 

Though they bring a fresh perspective, most of what Fischhoff and Furby say is consistent 

with the economics literature on contingent valuation survey design. For example, Randall et al. 

(1983, p. 637, emphasi! added) have stated: 
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Contingat valuation devices involve asking mdividuals, in survey or experimental settings, 
to reveal their personal valuations of increments (or decrements) in unpriced goods by 
using contingent markets. These markets define the good or amenity of interest, the 
status quo level of provision and the offered increment or decrement therein. the 
institutional structure under which the good is to be provided, the method of payment, 
and (implicitly or explicitly) the decision rule which determines whether to implement the 
offered program. Contingent markets are hi&hlv strucrured to confront respondents with 
well-defined situations and to elicit a circumstantial choice contingent upon the 
occurrence of the posited situation. 

To take just one more instance, Bishop and Heberlein (1990, p. 83) pointed out that: 

If contingent values are to be valid and useful, the object being valued must be 
appropriately defined to reflect the policy issue being addressed. Thus, good studies 
involve carefully presented descriptions of the resources or changes in environmental 
quality that are to be valued. 

The need to clearly and completely describe the item to be valued, how payment will be made, 

and other potentially relevant details is spelled out repeatedly in such standard works as 

Mitchell and Carson (1989) and taken for granted by authors such as Cummings~ {1986). 

The principle is simple and almost too obvious to need stating: People cannot value something 

if they do not understand what it is or the tenns of the deal. 

In all three treatments for evaluating improvements in the availability of disaster-related 

equipment and personnel, respondents were asked to evaluate vaguely defmed products under 

vaguely defined terms. Whether the valuation exercise is focusing on the environment, disaster 

preparedness in general, pr personnel and equipment in particular, the reference level of 

provision is not described at all and the target levels are merely described as "improvements." 

Nothing is said about which panicular attnbutes will be improved, about the physical location of 

the changes, about the timing of improvements, or other potentially relevant aspects. Instead of 

specific details about the proposed transactio~ respondent are left with vague references to 

taxes, prices, and user fees to be placed in some undefined "special fund. • 

Kahneman and Knetsch do present, in summary form, results from other studies they 

have concluded that seem to funher justify their concerns. Few study design details are 
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included, so it is difficult to evaluate the other studfel. in the same way as we have done for the 

study of disaster preparedness. From the information given, it appears likely that the other 

studies suffered f · . similar flaws. Our conclusion is that the Kahneman and Knetsch paper is 

not based on state. .-of-the-art contingent valuation procedures. In fact, if one wanted to design a 

contingent valuation study that would fail. the disaster preparedness study would be a good 

choice to use as a modeL Accordingly, though we anticipate that while their paper will touch off 

. a long and arduous debate, the Kahneman and Knetsch results do not represent an adequate 

base to challenge the validity of contingent valuation. 

Based on the experimental and value comparison studies that we have attempted to 

summarize in this report, we believe the assessment of Mitchell and Carson (1989) has a much 

stronger empirical just!fication. They addressed somewhat the same set of empirical concerns as 

Kahneman and Knetsch under the heading of "amenity misspecification bias" (p. 249): 

Since people tend not to have previously well-defmed values for many of the goods valued 
in CV studies, there is considerable potential for them to ignore some or all of the details 
in a scenario, or to distort them by unconscious use of judgmental heuristics. 

Two examples of amenity misspecification bias are symbolic bias and part-whole bias. 

Continuing to quote them directly (p. 249-251, emphasis in original): 

Symbolic bias occurs when respondents react to an amenity's general symbolic meaning 
instead of to the specific levels of provision described [in the contingent valuation 
question] ... 

Part-whole biases are major amenity misspecifications, and are also a result of the 
tendency of respondents to respond to public goods as global symbols without paying 
sufficient attention to the specific description offered in a CV survey. The dimensions of 
a good that are particularly prone to this misperception are its geographic distributior :ts 
benefit composition, and the package of policies of which it is a part. Consider a 
respondent :who is asked how much she is willing to pay for water quality improvements 
in a local river basin. If she is unable to isolate that river basin in her mind from her 
state's or region's other rivers, the respondent may in fact value a larger range of waters 
than intended by the researcher. 
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·· In this way, Mitchell and Carson would see•~ ·propose an explanation for the empirical 

~ part of Kahneman and Knetsch's concerns. If people give very similar values for one scenic 

landmark and all such landmarks, it could be because they have not really come to grips with 

their values for the single landmark but are expressing more general concerns for all scenic 

landmarks in both cases. However, Mitchell and Carson are much less pessimistic than 

Kahneman and Knetscb about the ultimate implications of such problems for the validity of 

contingent valuation studies, suggesting that there are promising strategies for survey design that 

can minimize the tendency of respondents to confuse the part with the whole. Thus, although 

the Kahneman-Knetsch results warn of major pitfalls that poorly designed studies can encounter, 

pitfalls that must be considered in designing satisfactory studies, they hardly justify rejecting the 

method. 
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SECTION 3: A PRELIMINAitY RESEARCH DESIGN 
FOR TOTAL VALUATION OF ~ 

COLORADO RIVER RESOURCES 

This section presents a preliminary research plan for a total valuation study under GCES. 

As ti~.. ....rst two sectior of this report have amply demonstrated, this is a very new area for 

resource economists. There are no standard responses to many of the questions that must be 

answered in designing -;uch a study. Hence, it is impossible to lay out in great detail all of the 

steps that would be t2 :n to reach final results. Instead,. the study plan descnbed in this section 

includes two decisior. oints at which progress will need to be reviewed and decisions made as to 

whether the research ~ .:ould be modified or terminated in light of what has been learned. 

A three-stage t:'roject is envisioned, with decision nodes after the first and second stages 

are completed. The fust stage will consist of a program of qualitative research designed to 

address two issues: (a) Is it feasible to de~ibe the consequences of changes in dam operations 

in terms that typical survey respondents can understand? (b) Do non-users have preferences 

with respect to the kinds of environmental changes that occur as a result of dam operations? 

The goal of the qualitative research is to gain some understanding in broad terms about how 

people think about the Colorado River resources studied un" GCES. As opposed to the flrst 

stage, the second and third stages will consist of quantitative research. If the results of the 

qualitative research demonstrate that non-users as well as users believe that they have a stak , 

the impacts of dam operations and that it is feasible to describe these impacts in a survey, th . _ 

the second stage in the research will be to condu··· .1n attitude survey. The purpose of this 

attitude survey would be to test hypotheses gener.. ed during the qualitative research program. 

V¥· ... anticipate that this attitude survey would focus primarily on quantifying (in a non-economic 

. way) the manner and degree to which various populations care about the resources that are 

affected by operations of Glen Canyon Dam. The third stage of the research, if carried out, 

would involve a contingent valuation survey The purpose of the contingent valuation survey 

would be to qu ·ify in economic terms USL:::; a total value framework, the impacts of various 

operations of G._;~ Canyon Dam. 
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General Research Issues 
- ...:- ... --

Several general research issues will be common to some or all three stages of research. 

In this next section we will describe what we consider to be the key issues that will have to be 
= 

addressed as a research design is finalized and implemented. .....-

Alternatives Versus Response Surfaces. It is worth emphasizing that the ultimate goal of 

the research described in this section is not to value dam operations per se. Rather, the 

objective is to value changes in the energy and environmental resource service flows that are 

caused by changes in dam operations. This is a crucial issue because it may ultimately affect the 

design of both the attitude and contingent valuation surveys that are planned for the third stage 

of this research. For example, suppose that it is ultimately determined through the qualitative 

research and the attitude survey described below that some resources affected by dam 

operations are relevant to non-use values. There are two ways in which the impacts to these 

resources could be presented to survey respondents in a contingent valuation survey. 

One approach is to describe the impacts to all relevant affected resources on an 
"---------alternative by alternative basis. One reason for using this approach is that any particular dam 

operation will affect all ofinerelevant resources in some way. H the impacts to resource flows 

occur in a bundled way, then it makes sense to descnbe the impacts in the same way. Using this 

approach also has the advantage of focusing the research on attaching values to a limited set of 

resource outcomes, namely, the resource outcomes predicted for the dam operation alternatives 

being evaluated. There is, however, a danger in following this first approach. Suppose that after 

completion of a contingent valuation survey, additional biological and physical research revealed 

that the descriptions of the outcomes u~ in the valuation survey were substantially different 

from the actual outcomes. In such a case, it would be very difficult, if not impossible, to say 

anything about the value of the actual outcomes. H the value of this new set of impacts was 

critical to the overall decision-making process, then it might be necessary to conduct a separate 

contingent valuation survey asking .about this specific set of impacts. 

A second approach to descnbing the impacts of dam operations avoids this problem. 

Under this second approach, respondents would be asked to evaluate impacts which vary in a 
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--- manner systematically determined by the researcheri-rather than the actual impacts of a specific 

set of dam operations. The ultimate objective of this second approach would be to estimate a ~ 
function that maps the status of the relevant resources into an economic value. If n resources 

were determined to be relevant to non-use values, the estimated function would define an n + i 

dimensional valuation surface. Each point on the valuation surface would correspond to the 

value of a particular set .of the levels of the relevant resources. To evaluate any particular dam 

operation alternative, all that would be required is a description of impacts of the alternative on 

the relevant resources. A major advantage of the valuation surface approach is that it would 

provide a great deal of flexibility to evaluate a much broader range of environmental changes 

than those directly associated with the proposed dam alternatives under consideration at the 

time the contingent valuation survey was implemented. 

The valuation surface approach has at least one major drawback. The most useful 

valuation surface would be one that covers all of the possible resource outcomes. However, to 

achieve this goal, the research design would require that survey respondents evaluate a broad 

range of resource outcomes. Estimation of a "broad" valuation surface could require 

substantially more data collection expense than simply estimating the value of the resource 

impacts of a limited number of dam operation alternatives. 

The review panel comments in the appendix strongly support the goal of deriving a 

valuation surface. In our opinion, while a valuation surface may represent the ideal research 

design from a purely theoretical point of view, whether estimation of such a valuation surface 

will be technically or practically feasible (and at a reasonable cost) remains to be determined. 

However, it is not crucial at this point to fully resolve this issue. Indeed, information collected 

to initiate the qualitative research and the results of the qualitative research itself should 

provide valuable insights into the relative merits of the two approaches. 

Given the immediate need to provide information for the Glen Canyon Dam 

Environmental Impact Statement, we are initially proposing that the total valuation study be 

formulated around the alternatives that are to be formally considered in the EIS. This will give 

the study some necessary boundaries in te1111s of environmental and other effects to be 

evaluated. In terms of the ultimate goal of producing scientifically credible total values for 

downstream resources, a baseline is needed and we propose that the baseline be current 
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Identifying and Describing Resource Impacts. Once the range of specific alternatives is 

defined, the downstream resources most likely to be affectea by the alternatives must be 

identified. Then a summary of the resources that are thought to be affected by dam operations 

and the processes through which they are affected will be prepared. Verbal, written, and 

perhaps visual, descriptions based on this summary will form the basis of the information 

provided to respondents in both the equalistic and quantitative portions of the research. Where 

necessary, variations in imp~cts depending on hydrological conditions will be considered 

explicitly. It will be necessary to devote sufficient effort to summarize current knowledge in a 

form that GCES researchers will agree is fair, comprehensive and understandable. In preparing 

this summary we envision reviewing previous GCES research, and discussing the status of 

current research efforts with a handful of GCES researchers. Next, we will prepare a written 

description of the impacts of current dam operations and the alternatives and send it to select 

GCES researchers for review. This description will be revised from time to time as new results 

~ become available. 

The potentially affected set of reso.urces is, up to a point, obvious from previous work on 

GCES. Very likely candidates include beaches, en~gered fishes, other native fishes, cultural 

sites, rare and endangered birds (peregrine, southern bald eagle), the richness of the Grand 

Canyon riparian ecosystem in terms of flora and fauna, and recreational opportunities for white

water boating and trout fishing. What we have said about the motives for existence values 

indicates that the generating resources of Glen Canyon Power Plant should be included in this 

list. That is to say, if total values are motivated at least in part by altruism, individuals may 

suffer economic losses if the cost of electricity rises for those who consume power produced at 

Glen Canyon Dam. Consequently, to the extent that alternatives might affect the availability or 

cost of power to consumers, the effects could have existence values. Other resources to be 

considered at this level will no doubt be identified. 

During the early stages of the research process it is important to be as comprehensive as 

possible in defining the set of potentially affected resources. On the other hand, describing the 
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conditions of a large set of resources under both tli; ~e and the alternative conditions in 

terms the general public can understand could be a formidable (if not impossible) task. It may 

be necessary to reduce the number of resources considered in order to simplify the information 

that must be conveyed to participants in the contingent valuation survey. If so, this reduction 

would be based on the results of the qualitative research and the attitude survey. 

Fortunately, it is not clear that the full list of resources would be relevant for total values. 

It seems likely that the humpback chub would be included; although, even here verification is 

needed. The beaches along the river corridor are likely to be an important component. 

Cultural sites at risk seem likely to be included. It is less clear whether the trout fishery, made 

up as it is of exotics to the ecosystem, would have substantial non-use values. It will be 

necessary to investigate whether non-users feel that they benefit from the trout fishery and why. 

Riparian birds found throughout the Southwest represent ' similar case. Perhaps the fact that 

such birds are common means that they can be ignored for our purposes and perhaps not. 

As mentioned above, power resources may also be included. However, many questions 

about how non-users view this resource remain to be answered. Does the fact that hydropower 

avoids air pollution and hazardous waste problems have some bearing here? Do altruistic 

motives underlying existence values extend ~o the electricity costs paid by others? The evidence 

collected during the focus groups--and ultimately in the attitude survey--is essential to answering 

these questions. Without this empirical evidence, such questions would lead only to speculation 

and debate, with the credibility of the fmal results suffering. 

In this research, defining potentially important resource relationships is a critical step. 

Sound environmental economic analysis must be based on a sound scientific understanding of 

the underlying physical and biological effects of dam operations. To complete a total value 

study in time for inclusion in the EIS, we will need a fairly accurate understanding of what 

GCES, Phase n, will have concluded at the time the EIS is completed. Basing a total value 

study on scientific conclusions that are later modified substantially or failing to recognize aspects 

that later prove important would reduce the validity of the results. Scientists are often hesitant 

to state candidly what they expect to find prior to completing their analyses, and when they do 

make such statements, they may well change their minds later. 
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While this risk cannot be totally eliminated,, some steps can be taken to minimize it. As 

noted above, the desaiptions of the impacts of change in operational and structural alternatives 

on resource service flows will be written out so that the scientists whose views are being 

represented can review them in detaiL This write-up will need to be carefully evaluated in order 

to appraise whether there are sufficient prospects for firm scientific conclusions to support the 

total valuation studies. 

Assuming that scientific uncertainty will be at tolerable levels, written desaiptions of the 

state of the science would be reviewed periodically with the help of scientists whose views are 

being represented to modify and update the descriptions as the EIS process, GCES, Phase n, 
and any other relevant research efforts proceed. Subject to the need to have results for the EIS, 

the contingent valuation survey could be postponed as long as is feasible in order to incorporate 

the most recent scientific information. 

Relevant Populations. How wideSpread is non-user interest in riverine resources? The 

research must carefully address whether this subset of the resources of the Grand Canyon is of 

sufficient interest on a national basis to warrant a national sample for the total valuation study 

~ or whether a regional sample including the nine western states or even the southwestern states 

alone would be more appropriate. However, determining the extent of nati~nal interest in the 

Grand Canyon river corridor will not be a simple matter to unraveL The fact that many of the 

resources of interest lie within Grand Canyon National Park and other Park Service 

administered lands may enhance the value of riparian natural. cultural and recreational 

resources on a national basis. The fact that tribal lands are involved may also be relevant to the 

national public, given the importance of Native American concerns. At the same time, as we 

have stated previously, some would argue that national interest is focused on the large geological 

structure of the Grand Canyon and associated vistas, rather than the resources of the narro'Y 

river corridor at the bottom of the Grand Canyon. The degree to which these points of view are 

valid is an empirical question that must be addressed through the focus groups and attitude 

survey. However, this study will begin with the presumption that the Grand Canyon is a 

national resource and that the appropriate sampling frame for the total value study is the 

population of the United States. 
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Comprebeasloa or Resource Impacts. A closely related set of issues revolve around the 

ability of respondents drawn from the national or even a regional population to undentand th~ ~ 
very specific impacts addressed by GCES and the EIS process. Some might argue that people 

with limited personal familiarity with the Grand Canyon may see things in terms that are too 

"black and white, • believing that Grand Canyon resources beyond the river corridor are being 

affected by dam operations regardless of how well we tell them othenvise. This is another issue 

that needs to be addressed empirically. In our view, however, such concerns indicate 

unwarranted pessimism about the intellectual capabilities of the citizemy. If Americans really 

cannot think in tenns of the subset of resources that are at issue here, then our ability to carry 

out a study of how total values might be affected by dam operations and possible structural 

alternatives would be severely limited if not completely eliminated. 

Dealing with Uncertain Impacts. Finally, we return to the thorny problem of scientific 

uncertainty. To our knowledge, there are no studies available to help anticipate the extent to 

which increasing uncertainty about underlying physical and biological effects influences the 

reliability and validity of contingent values of environmental resources. It is well known that 

uncertainty does cause people in laboratory experiments to behave in ways that appear to be 

either self-contradictory or causes them to place unwarranted weight on low-probability events. ~ 
Such results tend to raise doubts about the validity of contingent valuation results when 

uncertainty plays an important part in the scenarios, as we saw in the Reference Operating 

Conditions of Cummings et al. {1986). But such effects have not been verified, much less 

expressed in quantitative terms. The qualitative research in stage one will provide an 

opportunity to ~vestigate the ability of respondents to come to grips with the scientific 

uncertainty associated with GCES results. 

Qualitative Research Plan 

We plan to rely on focus groups as the primary tool for the qualitative phase of the 

research because they have proven in past studies to be a cost-effective approach to addressing 

the kinds of issues just discussed. As Alan- Randall points out in his comments in Appendix A, 

it is sometimes necessary to supplement focus group discussions with one-on-one interviews of 
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study participants and individual debriefings of foc:US-group participants to gain an in-depth 

~ understanding about key issues. In this subsection, we will describe how the focus groups will be 

conducted, recognizing the possibility that some of these additional qualitative tools may be 

utilized. 

Focus groups are a qualitative research tool commonly used to gain insights into the 

range of understanding, attitudes, perceptions, opinions and thought processes of participants 

with respect to a specific set of issues. Several issues must be addressed when designing a 

research program based on focus groups. These include the number of participants per focus 

group, the number of focus groups to be held, and the agenda for the focus groups. 

Number or Participants. Focus group discussions are typically conducted with a relatively 

small number of participants. The appropriate number of participants is affected by the 

complexity of the topies to be discussed, the number of topics, and the depth of responses 

desired from each participant. Having too few participants increases the chance tha~ a full 

range of opinions about any given topic will not be represented among the participants. In 

addition, it may be difficult to gener~te in-depth discussions if the group is too small. On the 

~ other hand, if the number of participants is too large, it is difficult to provide an opponunity for 

each of the participants to respond in depth to all of the topics of interest. It has been our 

experience that focus group discussion tends to most successful when there are between five and 

ten participants in each discussion. 

Focus Group Agendas. The focus group agenda is used to provide the moderator with 

guidance on the issues to be raised during the session. The moderator can pursue additional 

topics that arise as the session proceeds. While formal agendas will be developed as part of the 

research process, its main elements are easily anticipated. Nearly all focus groups begin with 

time for introduction of the participants to each other, a brief explanation of the topics to be 

discussed, and a shon discussion of the ground rules governing the discussion. Second, we 

envision asking participants to tell us what they think of when they think of the Grand Canyon. 

This may be physical (e.g., deep hole, place in Arizona), legal (e.g., National Park), or another 

label (e.g., wilderness, solitude, place they have always wanted to visit). We will probe to try to 

learn more about the role of the river and the associated riparian ecosystem in their thoughts 

about the Grand Canyon. This portion of the agenda will help us to understand how people 
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visualize and think about the attitude object (in tbii-_ the resource services affected by dam 

operations). This understanding will be crucial to understanding how stimuli can be presented 

to survey respondents so that they can value the elements of interest for our study and only 

those elements. 

Third, the moderator will try to draw people out about their knowledge of the Grand 

Canyon, Glen Canyon, and Glen Canyon Dam and whether any of them have ever been to Glen 

or Grand Canyons or the dam, or read about them, or seen 1V programs about them. Part of 

the purpose of this portion of the agenda will be to reduce the chance that some members who 

know more will set themselves up as authorities at the very beginning of the session with the 

result that we do not get the opinions of the participants who might be less familiar with the 

resources in question. We will also try to avoid this problem by experimenting with statements 

to the effect that we are most interested in the ideas of those who have not been there and 

would never persOnally want to go there. 

The fourth part of the focus group discussion will involve a brief description of the dam, 

~ 

followed by asking participants how they feel the dam might have affected downstream ~ 

resources. This discussion will establish the starting point for providing information in the 

attitude and contingent valuation surveys. 

Fifth, we will provide respondents with descriptive material relating to resource service 

flows under the baseline and dam operating and/or structural alternatives. At least in later 

focus groups, the degree of certainty associated with the description of these impacts will also be 

described. Participants would then be asked to respond to these impacts. The moderator will 

probe to see whether participants understand the impacts and the uncertainty surrounding them. 

They will be asked how they view the different impacts and why they feel that way. The amount 

and specificity of information could be varied among the focus groups. The moderator would 

probe to see what information is considered important and what is not. Careful attention will 

be given to discovering what kinds of information people feel they need in order to express their 

preferences. The moderator will also probe what people consider to be substitutes for and 

complements to the environmental resources in question. 
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The final agenda item will be to explore the ifrospects for translating participants' 

attitudes about changes in resource service flows into monetary values. Do they really care 

enough one way or the other to pay hard cash for what they visualize as improvements or to 

avoid outcomes they feel are worse than the baseline? Particularly for those who do not view 

themselves as potential future users of the environment, why are they willing to pay anything? 

What is their reaction to alternative payment vehicles? Can they relate well to a question that 

is formulated as a referendum or will some other format perform better? Do focus groups in 

different parts of the country respond to the valuation exercise differently? 

The forgoing discussion represents what we feel would be a reasonable focus group 

agenda. However, as mentioned earlier, the agenda for any particular focus group may be 

changed if an important issue is raised during the discussion that was not included in the 

origiital agenda. Likewise, we anticipate that the agenda will evolve as we learn more about 

specific issues. We also expect that hypotheses will be formulated about the various issues 

associated with the study and tested in a preliminary way by including them in the agenda for 

later focus groups. 

1S 

Location and Number ~r Focus Groups. Since focus groups involve a relatively small 

number of individuals participating in a dynamic group process, there is always a possibility that 

the interpretation of issues based on a single focus group will be affected by some unique 

characteristic of the participants. On the other hand, it has been our experience that with a 

given agenda, very little information is gained from the third or fourth focus group with 

members drawn from a particular population. Usually we recommend that two focus groups be 

conducted with each population of interest because while the second group usually reinforces 

the results from the first focus group, this is not always the case. The second group can 

normally be held at a relatively low cost. A substantial part of the expense of conducting a focus 

group is associated with the preparation of an agenda and travel to the focus group site. These 

expenses are the same for a given site regardless of how many focus groups are conducted at the 

site. 

We are proposing to hold the first two focus groups in the conference room at HBRS 

offices in Madison, Wisconsin. We will recruit the participants for these groups from a random 

sample of households in the Madison area. After completion of the Madison focus groups, we 
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will prepare a short report summarizing the focus 15oup discussions, assessing the desirability of 

conducting additional focus groups, and suggesting revisions to the agenda, if necessary. 

Assuming the results of the first two focus groups in Madison are favorable, we propose to 

initiate a series of focus groups at various locations around the United States. The primary 

reason for conducting focus groups on a national basis is to begin to understand the extent of 

the sampling frame that will be required if the contingent valuation study of total values is 

canied out. While exact locations are yet to be worked out we would propose a minimum of 

two focus groups in each of the following areas: Arizona, California, southeastern United States, 

and somewhere in the heavily populated Boston to Washington, DC, corridor. 

The results of focus groups must be carefully interpreted. Because focus groups are 

typically conducted with a small number of participants, it is impossible to extrapolate the 

findings to the general population from which the participants were drawn. Besides the 

problem of making population inferences based on small samples, it is also doubtful that the 

participants are a good representation of the population from which they were drawn. 

Participation in a focus group discussion requires a relatively large commitment of time, the 

ability to travel to a specified m~ting site at a specific time, and the willingness to engage in 

~ 

discussions with strangers. Because of these fadors, we often find that only 10 to 20 percent of .~ 

elipble participants agree to participate in the focus group. A3 a consequence, it is very difficult 

to ensure that the participants are representative of the target pop~ation at large. 

For these reasons, we view focus groups as an important step toward quantitative 

research for assessing attitudes toward and values for possible impacts to changes in dam 

operations and other alternatives, not as a substitute for quantitative research. Focus groups are 

a fertile source of hypotheses that can then be more systematically, quantitatively tested. Based 

on results from the focus groups, we plan to design and execute an attitude survey to more 

systematically explore these hypotheses. 

At the end of the qualitative research effort, a report will be prepared including 

information on resource service flows presented to participants, focus group agendas, a summary 

of the results from each focus group, a draft attitude survey, an assessment of the potential for a 

successful attitude survey, and a proposed revised research plan for remaining pans of the total 
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valuation study if continuation appears warranted: --:This will form the basis for decisions on the 

~ part of GCES with cooperating agencies about whether to proceed and under what conditions. 

The Attitude Survey 

So much of the attitude survey design will depend on results from the qualitative 

research that it is hard to be specific. To a considerable extent, the attitude survey will involve 

further refining. quantifying, and generalizing to relevant populations what was learned in the 

focus groups. 

As we now conceive of it, the first section of the attitude survey would focus on 

respondents' .experience with and knowledge about the Grand Canyon. This would allow us to 

determine how respondent experience affects the attributes that they feel are part of the system 

and how important these attnbutes are to more and less experienced respondents. 

The second section would present lists of various attributes which may or may not be 

~ affected by flows and would obtain importance ratings for each attnbute. Various holistic 

r1os of en onmental chan e that might be related to dam operations would be presented 

-----:::::>-"~--ch_sce_n_a_ri_o_s ~re understandable to the general public. __ Based on the 

uations of these attributes we would be able to identify those most appropriate for 

contingent valuation scenarios. 
--

The attitude survey would also be used to evaluate gof proposed payment vehicles 

for use in the contingent valuation survey. Respondents would be asked about the 

appropriateness and fairness of the vehicles, as well as other potential sources of bias. 

Finally, the attitude survey would assess a variety of social and economic characteristics of 

the respondents ~determine whether some attnbutes are more important ~ salient for some 

types of groups and which attributes are salient for all groups. 
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Analysis of the attitude survey would determioe the most important attnbutes and 

examine the effects of experience, regional, and socioeconomic characteristics on importance 

ratings. Judgments about appropriateness of payment vehicles and informational needs for the 

contingent valuation survey would also be made .based on the attitude survey. In addition, the 

attitude survey will provide important information as to whether a mall survey is a viable 

alternative for canying out the contingent total valuation study. A sample of perhaps as many 

as two thousand would be necessary for the attitude survey, especially if the focus groups 

indicate that regional differences are considered to be important. 

Upon completion of the attitude survey and analysis of the results, a report will be 

prepared that will describe procedures, summarize the how people view the resources in 

question, assess regional and other differences among subsamples, and make recommendations 

regarding the contingent valuation survey. At this point, officials associated with GCES, 

including its cooperating agencies, will decide whether to continue with the research and under 

what conditions. 

Contingent Valuation Survey 

Results of the attitude survey will then be used to design the contingent valuation survey. 

Unless the attitude survey indicates otherwise, a mall survey will be ·conducted. A sample (or 

samples) will be selected from the appropriate population as determined by the focus gr.oup and 

attitude survey results. Whether one sample or more than one is drawn would to some extent 

be dictated by the number of resour !8 and the number of alternatives that must be studied. 

Given that large numbers of resourc.:s are potential candidates for inclusion in the total 

valuation questionnaire, written descr1ptions may become so long and tedious that all the 

potential changes in resource service flows cannot be evaluated within a single survey form. 

Additional samples might have to be used to cover the full range of impacts. The size of the 

samples would be dictated by the degree of precision required for GCES and whether regionally 

valid estimates are needed. 
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Once the status and future conditions of the resources have been compared between the 

baseline and the alternative, the contingent valuation question would elicit willingness to pay for 

the alternative. Theoretically, the questions will be rooted in the total valuation framework 

developed in Section 1, above. Dichotomous choice contingent valuation questions will be used. 

Consideration will be given to using double-bounded dichotomous choice questions. While 

~ normal dichotomous choice questions simply ask respondents to accept or reject a specific dollar 

amount, the double-bounded approach asks a second question where the amount to be _ 

considered is higher for those who accepted the first offer and lower for those who rejected the 

first offer. This approach has been shown to have desirable statistical properties, but responses 

are more difficult to analyze and results may be biased by contamination of responses to the 

second question by the offer amount in the first question. The nature of this potential bias is 

comparable to starting-point bias often encountered in contingent valuation bidding games. 

Additional alternatives would be evaluated up to the point where respondent fatigue begins to 

affect responses as detennined from the pretest and pilot studies discussed below. The survey 

would include not only contingent valuation questions but also detailed questions on 

socioeconomic characteristics and other personal attributes which would help us understand 

responses to the contingent valuation questions. 

As part of the survey design process, .the survey instrument or instruments will be 

formally pretested. The primary purpose of this pretest is to assure that all parts of the survey 

are working well, but it would also have two other goals. Offer amounts for the dichotomous 
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choice questions would be determined based Partli -~~ -th~ pretest. Also, we would work with 

small samples untll we are reasonably confident that respondents can deal with the number of 

contingent valuation questions in the semi-final instrument or instruments. Next, these semi

final instruments will be used in pilot studies with larger samples, about 200 respondents, drawn 

from the national sampling frame unless a more restricted sampling frame has been chosen. 

This would be the final check on the survey and the offer amounts before the survey is 

administered to the full samples. 

Results would be derived using established statistical procedures. The analysis will 

produce not only final value estimates, but also link the valuation responses to socioeconomic, 

attitudinal, and, for reasons discussed in Section 1 above, motivational variables. 

The final report for the total value study will summarize procedures at each stage in the 

project, results of the focus groups and attitude surveys, and valuation results expanded from the 

samples or samples to the population. If it proves practically and technically feasible, a 

valuation surface (as described earlier) will be estimated so that additional alternatives beyond 

those specifically considered in the EIS can be considered later. 

Conclusions 

As developed here, this project has the potential to be more than a valuation study. The 

total value results might even be considered as ·mere "frosting on the cake. • The "cake" itself will 

be based on the focus groups and the attitude survey and would provide a thorough 

understanding of how people view the· resources at the bottom of the Grand Canyon in the 

broader context of Grand Canyon National Park, Glen Canyon National Recreation Area, and 

other resource management units as a whole. Which resources within the total set of resources 

studied under GCES are of greatest and least interest to the public will have been identified. 

Undergirding the values themselves will be data on why people hold those values. Specific 

issues such as potential non-use values for electricity g~nerated at the dam will have been 

addressed. Our understanding of the extent' to which scientific uncertainty affected the 

conclusions will have been enhanced. 
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·- · Can this study be performed with sufficient precision that it will meet high scientific 

~ standards? We conclude that it can. Section 1 of this report showed that there is a theoretical 

framework sufficient to fonn a foundation for this study. Uterature surveyed in Section 2 

showed that often heard concerns about the validity of contingent valuation are exaggerated. 

For use values, the suggestion of Cummings,~ (1986), that, even under the best of 

circumstances, accuracy only up to :1: SO percent is possible seems to us more like a worst case 

scenario than an estimate of precision based on the data. Admittedly, there is less evidence to 

use in evaluating the potential precision of contingent total values. Based on the r~ch· on . 

contingent existence values discussed in Section 2, one could expect accuracy to :1: SO percent. 

We suspect that this level of confidence will prove to be overly pessimistic as more research 

accumulates. Given the potential magnitudes involved, accuracy at this level is sufficient to 

make the results potentially useful in policy analysis. This is particularly true given all that 

would be learned, over and above the dollar values, about how the general public views the 

resource issues being addressed under GCES. To neglect total values in favor of more narrowly 

defined use values would, we believe, leave a major gap in the economic studies under GCES, a 

gap that would carry over into the Glen Canyon Dam EIS. 
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TEE ROLE OF NON-USE VALUES 
IN THE GLEN CANYON ENVIRONMENTAL STUDIES 

summary Review Comments by Ann Fisher on 
Assessment or the Potential for Non-Use Valuation Research 

Under the Glen canyon Environmental studies: 
Literature Review and a study Prospectus, 

March 14, 1991 Draft Report 

At the March 22-23 meeting, the reviewers were asked to 
summarize their judgments about three aspects of this proposal: 

1. Does the concept of non-use values apply to operation 
of the Glen canyon Dam? 

2. Is there a need to estimate non-use values for 
alternative operating scenarios? Will significant 
information be gained that can help clarify choices amonq 
the proposed alternatives? 

3. Can non-use values for the Glen Canyon Dam operations 
be estimated with enough scientific rigor to withstand 
the scrutiny of the National Academy of Sciences, the 
public, and other agencies involved with the operation 
of the dam? 

The reasoning behind· my answers to these questions is described 
below. It has been· shaped by my experience with the U.S. 
Environmental Protection Agency and as an academic economist. 

Non-usa Values as Part of Total Values 

Section 1 of the draft report reviews the literature and 
confirms that non-use values fit comfortably within conceptual 
models for examining how total values change when a policy action 
affects individuals' utility or well-being. 

Various authors define the components of total value 
differently, causing some fuzziness in the boundaries between use 
values and non-use values. For example, an argument can be made 
that bequest value is part of use value, where the use occurs 
through one • s heirs. Others lump bequest value with existence 
value, which often is defined as the value of having or preserving 
a resource for its own sake, regardless of whether anyone ever will 
use it. Similar arguments· are made about option value, which 
accounts for both the possibility that people might want to use the 
resource in the future (demand uncertainty) and concerns about 
whether it will be available for use in the future (supply 
uncertainty). (Bequest values are part of existence values in the 
draft report, and option values are treated separately when 
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uncertainty is introduced in the model.] 

Use values are easier to measure than non-use values. Use 
values already measured for the Glen canyon Dam include recreation 
values for anglers and rafters, and consumption of electricity by 
those who rely on its hydropower. Because non-use values are more 
difficult to measure, some analysts are skeptical about whether 
they belong in policy analysis. This issue can be clarified by 
locking at what benefit-cost analysis can and cannot do, as well 
as hew it has been used in the past. 

The Role of Benefit-cost Analysis in Policy Decisions 

Policy alternatives almost always vary along many. dimensions. 
These dimensions include many economic benefits and costs, legal 
restrictions, and political and equity concerns. Decision makers 
responsible for selecting among alternative policies typically 
receive information and recommendations from their analysts before 
makinq a choice. Even after lonq deliberation and agonizing over 
the analysts• recommendations, the decision maker's choice often 
seems to be made in a biq "black box." Reasons f.or selectinq a 
particular alternative often are far from clear, and provide 
neither quidance for future decisions nor justification for the one 
that was made. . -.J 

Economists developed benefit-cost analysis to make this multi
dimensional decision process more manaqeable and accountable. They 
reduced the number of'dimensions that must be juqgled by using 
market data to estimate all the economic benefits and costs of each 
policy alternative. Then they recommended the one with the highest 
net benefits because it would allocate resources most efficiently
-and became frustrated when decision makers seemed to ignore their 
input. Let's examine why, and whether this is inevitable.' 

Traditional benefit-cost analysis has relied on the assumption 
that all benefits and costs can be identified, quantified, and 
monetized. But the reality facing decision makers typically falls 
into one of the following categories: 

1. All benefits and costs can be identified and 
quantified, but economists have not been able to assign 
values to some of them or the values assigned are 
controversial. 

2. All benefits and costs can be identified, but only 

1Much of the discussion in this section is drawn from my 
"Comment" in Natural Resource Economics: Policy Problems and ~ 
contemporary Economic Analyst's, ed. by D.W. Bromley, Boston: 
Kluwer-Nijhoff Publishing, 1986, pp. 201-209. 
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some can be quantified. 
monetized. 

Of those, only some can be 

3. Because of genuine uncertainties about what effects 
the policy action might have, some benefits or costs 
simply cannot be identified. 

3 

Even when the conditions for a traditional benefit-cost 
analysis are met, its results shed light only on the efficiency of 
various alte~natives. The decision maker then must weigh the 
equity, legal, and political aspects and determine whether they 
are sufficiently important to overturn the decision that would be 
most efficient. 

Many early analyses simply ignored any benefits and costs that 
were difficult to monetize. This was especially common for 
benefits or costs that could not be quantified or identified. Thus 
while benefit-cost analyses (BCAs) illuminated some of the 
efficiency considerations, they failed to indicate the likely 
importance of any benefits or costs that were not monetized, 
quantified, or identifiable. They also failed to acknowledge the 
·potential importance of non-efficiency considerations. Analysts 
presumed that efficiency was the only valid decision criterion, 
rather than making the case that BCA can reduce the many efficiency 
dimensions and allow the decision maker to concentrate on the 
relative importance of other dimensions that are valid 
considerations in the decision but diffi·cult to measure. 

Some recent BCAs· have had a significant role in policy 
decisions, for example in environmental requlations. 2 This role 
can continue and be expanded by defining BCA more broadly. 
Analysts can maximize the usefulness of benefit-cost analyses by: 

a. Identifying, quantifying 1 and monetizing as many 
benefits and costs as possible, and providing net benefit 
estimates for each policy alternative. 

b. Quantifying as many as possible of the remaining 
benefits and costs, and listing those benefits and costs 
that can be identified but not quantified. The analyst 
should specify how large or important they would have to 
be to overturn the ranking based on the BCA. 

c. Indicating whether there are likely to be benefits 
or costs that cannot be identified at the time the 
analysis is conducted. If so 1 the analyst might 
speculate about whether they are likely to be important 

2EPA's Use of Benefit-cost Analysis: 1981-1986 1 Office of 
Policy 1 Planning and Evaluation, U.S. Environmental Protection 
Agency, Washington, DC, EPA-230-05-87-028, Auqust 1987. 
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enough to overturn the ranking based on (a) and (b). Of 
course, the speculative nature of such statements should 
be made clear. 

.. 

4 

Following these steps yields messy results compared with a 
traditional benefit-cost analysis. However, this process reduces 
the even messier set of complex dimensions originally facinq the 
decision maker. It can illuminate substantial portions of the 
black box, so that the non-efficiency considerations receive more 
careful scrutiny in the ultimate policy choice--even if only 
because the efficiency costs of satisfying other decision criteria 
become clear. The BCA makes it easier to justify decisions and to 
use them as quidance for future decisions. At the same time, it 
provides ample latitude for the policy maker to do what he or she 
is paid for: to make decisions on the basis of relevant factors. 

BCA can provide important insights for evaluatinq the proposed 
alternatives for operating the Glen canyon Dam. The alternatives 
are too complex to provide all the identification, quantification, 
and monetization that would be required for a traditional BCA 
(category (l) above). In fact, this situation most closely matches 
category (3) above. This means steps (b) and (c) must supplement 
the more traditional step (a) to maximize the usefulness of the BCA 
conducted for the Glen canyon Dam operating alternatives. 

The next question examines the role of non-use values in 
analyzing how benefits change across alternative dam operating 
scenarios. 

Does the Non-use Value concept Apply to Changes in Glen canyon Dam 
operations? 

Substantial progress-has been made in developing inputs for 
a BCA of alternative Glen Canyon Dam operating practices. Plans 
for the Environmental Impact statement (EIS) include providinq cost 
estimates for 10 operating alternatives. Use benefits have been 
estimated for rafters and a~glers, although the proposed operating 
alternatives may not match those examined for the recreation use 
estimates. Use benefits also have been estimated for consumers 
relying on electricity from the dam. At least two other groups 
could have substantial use benefits: hikers and campers. 

Addinq estimates of use benefits for hikers and campers will 
not satisfy the conceptual definition of changes in total benefits 
associated with the proposed alternatives. This is because both 
users and non-users could have non-use values affected by changes 
in dam operations. Examples could include values for Native 
American archeological sites, endangered species such as the 

~ 

~ 

humpback. chub, and the 'general ecosystem in its present state \ 
(e.q., w1th the resurgence of the southern bald eagle and the ~ 
peregrine falcon). 
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Changes in total value are composed of changes in both use 
values and non-use values. The fuzziness in boundaries for these 
value categories could mean that it is easier to estimate changes 
in total values, rather than trying to aggregate separate estimates 
of changes in use value and changes in non-use value. (This covers 
both a conceptual issue and an empirical issue. Conceptually, the 
division between use values and non-use values is not especially 
distinct. Empirically, efforts to measure only use values could 
end up including some non-use components, and efforts to measure 
only non-use values could end up including some use values. Adding 
these separate estimates then would include double counting. This 
can be avoided by estimating the overall change in value.) 

Will Research on Non-ose Values for the Glen canyon Area Provide 
Significant Information for Policy Decisions? 

The magnitude of non-use values for the Glen Canyon Area is 
an empirical question. Even small non-use values held by many 
people can sum to amounts large enough to be significant in a 
benefit-cost analysis. Thus part of the study is to determine how 
extensively non-use values are held. The study prospectus 
describes a task to identify whether the sample can be restricted 
to the southwestern states or needs to cover a larger geographic 
area, perhaps as large at the nation. 3 

· 

If non-use values for the Glen Canyon Area are small, then it 
will be more difficult to estimate how they would change across 
alternative dam operating practices, just because it is harder to 
estimate changes in small magnitudes than changes in big 
magnitudes. Estimates of changes in non-use values also will be 
influenced by how different the alternative dam operating scenarios 
are. Alternatives with similar impacts on non-use resources make 
it harder to get estimates that distinguish among them. The 
researchers can control the second influence, by describing 
alternatives that are quite different (although they might be more 
extreme than the alternatives in the EIS). But even for quite 
different alternatives, existence values might not show up if they 
truly are very small. 

The few credible studies of existence values for other 
resources suqqest that they can be substantial. The only way to 

3conceptually, foreigners also could have existence values 
for the Glen Canyon Area that would be affected by the dam • s 
operation. Measuring those~values would be a practical problem, 
and it might be possible to arque that they are smaller than the 
values held by those ultimately sampled. If not, an arbitrary 
decision can be made to limit the scope to u.s. residents because 
the decision is being made by federal agencies. 
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find out how large existence values are for proposed changes in 
the Glen canyon Dam's operations is to measure them. A relatively 
inexpensive pilot study (as proposed for the next stage at the 
March 22-23 meeting) will let decision makers know whether non-use 
values are large for a small number of people, small for a large 
number of people, or so small that they get lost in the noise. 
Even determining that they are very small would be helpful in 
assessing the alternative dam operating scenarios, because changes 
in costs then become more important in the decision. 

can Non-usa Values Be Measured with Enough Scientific Rigor to 
Withstand scrutiny of Relevant Parties? 

We still are in the pioneering stages of applying contingent 
valuation (CV) for non-use values. Given the potential importance 
of non-use values and the fact that no other measurement option has 
been developed, the question is whether cv•s imperfect information 
is better than none.· 

The draft report lists many problems with conducting 
contingent valuation studies of non-use values. These include the 
fact that some impacts will . be hard to identify and harder to 
describe to lay people, and the difficulty of getting values for 
changes in the Glen canyon area rather than for the entire Grand 
canyon. Contingent valuation still has not been embraced by all 
economists, although it has gained credibility for measuring use · 
values because of the consistency among its results when compared 
with alternative methods for estimating the same use values. 

one basis for evaluating cv is to examine the standards 
applied to scientific estimates of what ecosystem changes will 
occur for the proposed alternatives. One aspect of this is 
reflected in the examination of the Reference Operating Conditions 
(ROCs), as discussed in the draft. Another important aspect is the 
expected size of an estimate's errors. If CV' s expected errors are 
smaller or approximately the same as those for estimates of the 
ecosystem effects, then the CV estimates are as helpful as the 
predictions of physical changes. Scientists predicting changes in 
ecosystems often are pleased if their error bands are within an 
order of magnitude. The (admittedly sparse) evidence for cv 
suggests that its estimates will have much narrower error bands. 
Both types of estimates are likely to distinguish better between 
proposed policies that are quite different than among alternatives 
that are quite similar. 

So long as the limitations of a pioneering methodoloqy 
accompany estimates and their use, the consensus seems to be that 
contingent valuation results can be useful for policy decisions. 
Several examples can be mentioned. 

The Draft summary cites the Water Resources Council's 
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Principles and Guidelines, which permit CV estimates.' EPA 
recently relied on contingent valuation in its Regulatory Impact 
Analysis (RIA) to estimate the benefits of controllinq power plant 
impacts on visibility in the Grand canyon. 5 A nationwide sample of 
households gave their willingness-to-pay for improved visibility 
at the Grand canyon. Respondents allocated over two thirds of 
their estimates to bequest and existence values, or what is termed 
non-use value for our purposes. Because the estimates in the RIA 
interpret and transform the existinq economic research, the authors 
caution that· the reported results "should be interpreted as 
depictinq the direction, character, and expected order of magnitude 
of some of the economic benefits rather than depicting the exact 
amounts," (p. 29) Even so, estimates likely to understate values 
suggest per household willingness to pay of $1.30 to $2.50 per year 
to achieve visibility improvements for the 90 percent sulfate 
control level. When both use and non-use values are included, all 
of the options analyzed (from so percent to 90 percent control) 
showed positive net benefit estimates. 

EPA similarly planned to use cv in the RIA for requlating 
surface coal mining. 6 However, both EPA and the Department of 
Interior potentially had the authority to regulate, and DOI ended 
up with the responsibility for this regulation. 

Australia has collected contingent valuation data to estimate 
the preservation benefits from protecting the Kakadu National Park 
and a related area from potential damage associated with mining. 7 

It is not yet clear how the information will be · used in their 
decision process~ · 

The most important action affecting the potential for using 
CV could be the July 1989 Court of Appeals decision that non-use 
values are a valid component for natural resource damage 
assessmen~s. The potential for large non-use value estimates may 

4U. s. Water Resources Council, Economic and Environmental 
Principles and Guidelines for Water and Related Land Resource 
Implementation Studies, March 1983. 

5Regulatory Impact Analysis of a Revision of the Federal 
Implementation Plan for the State of Arizona to Include S02 
Controls for the Navaio Generating Station, February 5, 1990 draft, 
including January 30, 1991 addendum, Office of Air Quality Planning 
and Standards, U.s. Environmental Protection Agency, Research 
Triangle Park, NC 27711. 

6Personal communication~ Allen Basala, Office of Air Quality 
Planning and Standards, u.s. EPA, March, 1991. 

7Personal communication, Leanne Wilks, Australia Resource 
Assessment Commission, January 1991. 
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have been a major factor in the March 1991 settlement of the Alaska ~ 
oil spill natural resource damage claims, and in settlements for 
mining damage in Colorado streams and acid rain damage in 
Minnesota. 

Poorly conducted contingent valuation studies will not and 
should not withstand scrutiny of knowledgeable professionals, but 
well-done cv studies have withstood such scrutiny. Substantial 
progress has been made during the past decade in applying this 
technique. For the Glen Canyon Dam, CV estimates to measure the 
change in total values will provide a check on the use value 
estimates already made, as well as providing new information on 
non-use values. This has several advantages (described earlier) 
over conducting a cv study that attempts to isolate non-use values. 
Of course, some notion of the relative magnitudes of use values and 
non-use values can be obtained by as~inq people whether they are 
present users, expect to be users in the future, or never expect 
to use the Glen Canyon Dam area. 

Contingent valuation studies require enough resources to 
support the primary data collection and the analysis. They are 
not inexpensive relative to other methods employed to measure use 
values. Properly conducted cv studies, however, can shed 
substantial light on the size of total values, including non-use 
values. This information can be especially helpful. when there are 
substantial differences in costs across alternatives. A relatively /i 
modest investment in making sure the estimates of total values are ~ 
reasonably complete ca~ insure that costly, low-benefit options are 
avoided in the final policy decision. 

The other reviewers have chosen different emphases in their 
comments. The bottom line is consensus in our judqments about the 
potential for using cv to estimate changes in total values 
associated with Glen Canyon Dam operating alternatives. If the 
study prospectus is revised in response to the comments expressed 
during the March 22-23, 1991 workshop, the study should yield 
results useful for analyzing the proposed alternatives as well as 
advance the state of the art in cv. 



Comments on 
Draft Report and Proposal 

by 

A. Myrick Freeman III 
Bowdoin College 

April 3, 1991 

We were asked to re.spond to three sets of questions about the 

desirability and feasibility of estimating nonuse values 

attributable to changes in the operation of the.Glen canyon Dam 

as part of the Glen canyon Dam environmental impact statement 

process. The questions and my answers to them are the basis of 

these comments. 

I. ARE NONUSE VALUES IMPORTANT IN THIS CASE? 

I would answer this in the affirmative; but I would qualify 

it by saying that this is true in principle. But we cannot be 

sure that nonuse values·will be large in this situation without 

making some effort to determine what attributes of the Grand 

canyon floor are valued by people and what the magnitudes of 

these values are. As the draft report makes clear, the concept 

of nonuse values is plausible. And nonuse values can be fitted 

into the standard theory of economic value.in a consistent and 

coherent way. We also have evidence that nonuse values can be 

large in magnitude, at least for changes in the status of 

endangered or rare species and for significant changes in the key 

attributes of sites such as water quality for lakes and rivers or 

visibility, for example, at the Grand Canyon. 
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However, we not know very much yet about which services of a ~ 

resource are most valued by nonusers. The early conceptual and 

empirical literature focused on such things as the preservation 

of unique geological structures and ecological systems or 

preservation of the endangered species. But in the case at hand, 

the existence of the canyon floor is not at stake. Rather, there 

may be changes in a whole vector of service flows from the 

resource. We have not yet had much experience in attempting to 

measure nonuse values in this type of case. 

Most of the earlier literature on nonuse values has focused 

on deviations from a base line of the pristine, preintervention 

level of environmental services. This baseline had normative 

significance, at least where environmental stewardship 

motivations were involved. But here, what vector of 

environmental services should be chosen as a baseline is not 

clear. And for any possible choice, it is conceivable that some 

individuals would value changes from that baseline positively 

while other value them negatively. This possibility should be 

acknowledged and accounted for in the study design. 

Finally, we do not know whether ·nonuse values stem from a 

flow of environmental services over time or from the knowledge of 

preservation as distinct from a destruction or an irreversible 

loss. In stark form, the question is whether individuals will 

hold significant nonuse values fo~ a policy for which only 

postpones a sure (or at least highly likely) loss for, say, five 

years. The study design should provide for some examination of 
-~ 
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the dynamic and intertemporal patterns of environmental change 

and alternative ways of modeling these in a utility theoretic 

framework. These issues have implications both for how resource 

changes are described in a contingent valuation study and the 

form of contingent payments. 

II. WHAT CAN BE ACHIEVED BY THE PROPOSED STUDY? 

The first stage of the proposed study, the conceptual and 

qualitative research will help to provide answers to the 

questions raised above: What environmental services are value by 

nonusers? What is the relevant baseline? How does the temporal 

pattern of change in resource services affect nonuse values? 

These are important questions in the case of the Grand Canyon. 

And they are important questions for other kinds of environmental. 

and resource valuation problems, as well. The information gained 

from this stage of the study will have value not only to users of 

the study (those who are preparing the EIS) but to many 

economists and policy analysts involved in similar issues. 

The pilot study stage will also provide an opportunity to 

test important hypotheses about the sources of nonuse values from 

this resource and about the most appropriate way of framing 

questions to elicit these values. 

Finally, if the results of the first two stages of the 

proposed research are encouraging and a decision is made to 

proceed to a full-fledged survey, then we should have 

quantitativ·e information on the nature and magnitude of changes 
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in nonuse values stemming from changes in the Glen canyon Dam 

operating regime. 

• I 

III. ·cAN ESTIMATES OF NONUSE VALUES BE DONE WITH SCIENTIFIC RIGOR? 

First, what is meant by the term "scientific rigor"? One 

possible answer would be. based on replicatability. But I do not. 

think this is a very useful way of defining scientific rigor in 

this case. A cv study would be replicated if another analyst 

used the same survey instrument, used the same procedures and 

sampling frame to pick respondents, and use the same statistical 

techniques to answer the data, and the final results were 

equivalent within some predetermined statistical bounds: But 

this kind of replication can only establish that if you ask the 

question to similar people you get the same or similar answers. 

It does not establish that the answers contain relevant, useful 

economic information. 

A second interpretation of the term would involve comparison 

of the values obtained from the cv instrument with the "true" 

value. But as the Draft Report makes clear, for this kind of 

problem the true value can never be known. So this kind of test 

is simply not applicable. 

In my view, the test of scientific rigor has to proceed 

along the following lines. First, it should be noted that 

practioners in the cv field have identified a number of problem 

areas and issues which can affect both the validity and 

reliability of cv ~esponses. For example there is general 

~ 

~ 
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~ agreement that the form of the valuation question is important. 

Closed ended or referendum questions work better than the bidding 

game format. A number of sources of potential bias have been 

identified. These include implied valued cues and part-whole 

bias. One important aspect of judging the scientific rigor of a 

cv study is to have the best experts in the field make a judgment 

as to whether these problem areas and issues have been addressed 

and dealt with in the best way possible, according to today's 

state of knowledge and expertise. 

Also, of course, an aspect of scientific riqor is the 

sampling design and sample size. Another aspect is the use of 

appropriate statistical techniques and model in analyzing the 

data. These relatively straightforward issues to deal with in 

~ evaluating CVM studies. 

~ 

In answering a question about the possible scientific rigor 

of nonuse value measures, let me observe first that many of the 

early studies of nonuse values cited in the Draft Report do not 

pass the test of scientific rigor by today•s standards. One 

reason _for this is that the state of the art has advanced 

substantially- in recent years; and today we would apply a much 

more strict set of standards in judging these studies. 

Also, there is not presently a well established and accepted 

set of survey instruments which can simply be taken off the shelf 

to measure nonuse values. In this respect, the measurement of 

nonuse values by CV is different from the measurement of use 
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value for recreation, for example. This is a problem which is at 

the frontier of the development of this measurement technique. 

But on the basis· of the Draft Report, the discussion at the 

workshop in Phoenix, and the past work of the principal 

investigators, I am confident that the research team has the 

potential for producing estimates of nonuse value which will pass 

the test of scientific rigor that I have described here. I use 

the term "potential" advisedly, since the conduct of a 

scientifically defensible cv study would require adequate time 

and financial resources. It would also be very valuable to have 

the continued advice and reqular review of research designs and 

progress by outside experts in the field. 

v) 

~ 

~ 
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Dear Hike, 

~07 GIAI'\XII'\1 HALL 
BERKELEY. CALJFORXIA 94i20 

March 21, 1991 

As I mentioned in our phone conversation, I will unfortunately be unable 
to attend the meeting in Phoenix due to last minute personal commitments in 
Berkeley. I enclose the comments on the Draft Report that I had intended to 
make at the meeting. 

I must say that this is a very solid study plan. It is careful and well 
thought out. There is an overwhelming case for including in GCES an economic 
study of non-use values. Without such a study, any EIS or policy analysis 
relying. on the GCES work will be seriously flawed and open to challenge. The 
plan of work mapped out on pages 61 - 72 represents a cautious, systematic, 
credible approach to estimating relevant non-use values, and I strongly 
endorse it. 

Sincerely, 

fv;.cJ 
Michael Hanemann 
Associate Professor 



COMMENTS 

Alan Randall 
. The Ohio State University 

The Draft Report on non-use valuation for GCES, prepared by Richard C. Bishop 

and Michael P. Welsh, is a very sound document. It identifies the important issues. The 

analysis is technically sound, and approaches the state of the art. Current controversies are 

addressed and judicious conclusions are reached. For a document of its kind, it is unusually 

well-written. 

My comments start with the big questions: Are non-use values relevant, in general? 

Are they likely to be important to GCES? Can they be estimated with scientific rigor. 

Having answered these questions in the affirmative, I then move to a number of more 

technical points. 

• 

1. . It is difficult to make the argument that benefits and costs should always be decisive, 

in policy decisions about natural and environmental resources. Other perspectives on 

political philosophy have their place, and these other perspectives set limits on the 

consideration that should be accorded to benefits and costs. 

Nevertheless, benefits and costs count, under a surprisingly wide range of 

philosophical perspectives. Benefits and costs count because satisfaction of human 

preferences counts. Philosophers may argue about what kinds of concerns trump human 

1 



preferences under what conditions, but it is difficifrt to imagine a serious philosophy in which 

human preferences count for nothing at all. 

The justification for taking benefits and costs seriously is that benefits and costs are 

acceptable expressions of human preferences. It follows that whatever people have 

preferences about should be included in an accounting of benefits and costs. Not whatever 

people buy in organized markets; not whatever people can be obsetved using; but whatever 

people have preferences abouL 

That non-use values count in benefit cost analysis follows directly from the argument 

that benefits and costs count in policy decisions. Combine this logic with the empirical 

hypothesis that some people have strong preferences about the environment downstream 

from Glen Canyon dam, independent of use - i.e., that non-use values are substantial- and 

the implication is unambiguous. Any study of the benefits and costs of alternative 

management strategies should include non-use values. 

2. Non-use values can be included in a total value framework for benefit cost analysis, 

in a scientifie3:lly rigorous fashion. At the theoretical level, the total value framework is 

rigorous, and it provides rigorous specification of total value and of the various component 

values including non-use value. 

Scientific rigor reqUires both conceptual and empirical rigor, and there is less 

consensus about the empirical rigor of non-use value estimates. I believe that some of the 

controversy is rooted in an inappropriate concept of empirical rigor. Let me explain. 

2 



Kahneman and Knetsch, among others;~gue that a measuring tool that gives 

different values for the same thing is unacceptable (see Draft Report, p. 43). Following this 

line of thought, any evidence that estimates of non-use values vary with changes in the 

design of the contingent valuation ( CVM) devices for measuring them is damning to non-use 

values and to CVM. And the literature reports plenty of such evidence. I suggest a very 

different perspective. 

Market prices and asset values are conditional. That is, they depend .on institutions, 

supply and demand conditions, and expectations about both. Those skeptical about 

regarding market prices as informative about "more fundame~tal" values often raise the 

issue of price volatility. Prices seem to fluctuate "too much"; they are too hard to predict; 

they are prone to "speculative bubbles," etc. Was the notorious Van Gogh original raUx 

worth the less-than-$10 million that appraisers thought in the early 1980s, the more-than-$50 

million that Mr. Alan Bond paid for it in the late 1980s, or the less-than-$30 million for 

which he sold it a couple of years later? Recently, economists have converged on an answer 

to that vexing question: "all of the above." That is, the rational markets hypothesis posits 

that the market price at any moment in· time reflects all of the information available at that 

moment. Each of the prices for the Van Gogh was right for its time, given all that was 

known at that tiine. Price is conditional. 

Observed prices come in time series: a series of prices, each the result of the "natural 

experiment" that generated the conditions unique to its moment in time. But that moment 

will never be repeated, so the natural experiment can never be exactly replicated. Th~ fact 

3 
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that we obseiVe (under ideal conditions) a single=price at a given moment must not obscure 

the principle that market price is conditional. 

Contingent values are like market values in this respect. They, too, are conditionaL 

Contingent valuation provides an opportunity to induce cross-sectional variation in WTP 

(Wf A), as a purposeful experimental strategy. 

Viewed in this light, the sensitivity of CVM results to variations in the valuation 

conditions provides no evidence for questioning the validity of non-use values and/or CVM. 

It does, however, emphasize the importance of determining the appropriate valuation 

conditions to design into the CVM instruments. This task is two-part. 

a. A program of research is needed, to map the relationship between valuation 

conditions and reported WTP (or wr A). The focus groups suggested in the Draft Report 

will be helpful. Focus groups are but one component of a full-fledged program of 

qualitative research. I would recommend that qualitative research not be restricted to focus 

groups, but be conceived broadly to include one-on-one dialogues, individual administration 

of draft questionnaires, intensive de-briefing, etc. 

Following qualitative research, small sample experiments with alternative CVM 

instruments would permit empirical mapping of the relationships between valuation 

conditions and reported WTP (WfA). This process, done carefully, is empirically rigorous. 

b. If it happens that WTP (wr A) is empirically sensitive to variations within' the 

plausible range of valuation conditions, then an appropriate set of valuation conditions must 

be chosen for implementation in the final CVM study. Once the conditionality of contingent 

values is fully understood, it becomes apparent that some conscious decisions must be made 
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as to what are the "right" conditions for valuation.cln this context, "right" means appropriate 

for ·the policy purposes at hand. 

To re-iterate, the sensitivity of CVM results to valuation conditions is a fact of life, 

as is the sensitivity of market values to market conditions. It is no cause to question the 

scientific rigor of non-use value estimation. Given the conditionality of values, a program 

of rigorous research can be designed to map the relationships between valuation conditions 

and wrP (WTA). 

3. The appropriate conceptual basis for a study of non-use values is the total value 

framework. It is now well-known that attempts to estimate total value by adding-up the 

values of its various components expose the effort to a variety of conceptual and empirical 

errors. I do not belief the Draft Report authors and I have any disagreements on this point. 

Nevertheless, I encourage them to remain firm against any pressures to tr~t non-use values 

as separate from other kinds of value, and non-use value studies as independent of other 

valuation efforts. 

4. There is much to be gained by designing CVM studies to estimate a value surface, 

i.e., an (n + 1 )-dimensional relationship between wrP and the quantities of the n relevant 

categories of environmental services. H the environmental services are appropriately 

defined, values will be lower-bounded at zero in each dimension of services. 

Provided an estimated value surface, benefits of particular policy alternatives can be 

calculated, given estimates of the productivity of policies in terms of environmental services. 

s 
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The alternative approach, treating each P.OJicy alternative as a CVM scenario, seems 

~ both more difficult technically and less likely to produce genera.lizable results. 

~ 

~ 

5. Embedding - the conjecture that reported wn» for a particular environmental 

service varies depending upon what else is to be (explicitly or implicitly) provided along with 

it - is not necessarily an artifact of CVM. There is both theoretical and empirical evidence 

that embedding is a real-world phenomenon. That, of course, ·leaves open the question of 

whether CVM is some way distons (perhaps exacerbates) real-world embedding. It is 

possible that poorly specified CVM scenarios may produce exaggerated embedding. The 

most highly-touted embedding results were obtained with very poorly specified CVM 

scenarios. However, as yet there is little evidence that well-designed CVM s~dies generate 

any special embedding problems. In this, I agree with the authors of the draft report. 

6. Is it possible that nonuse values might be positive for introduced species (e.g., trout), 

electricity, and even the idea of "progress" in the southwest (which might be encouraged by 

managing releases from Glen Canyon dam so as to minimize the price of electricity)? In 

principle, it is. There is no conceptual basis for limiting (say) existence values to things 

natural and pristine. Many environmental economists operate . on the premise that the 

largest existence values are associated with things natural, pristine, and relatively scarce. 

This is perhaps a reasonable intuition, but it must remain an empirical hypothesis until 

thoroughly tested 
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1~ follows that the qualitative research phase of GCES non-use value studies should 

thoroughly explore the possibility of positive non-use values for trout, electricity, "progress", 

etc. In economics, generally, we don't assume that everything of value can be found on one 

side of the equation. Instead, we seek to identify the alternative with the largest net value. 

The same should go for non-use values. 

7. The issue of national versus local sampling frames cannot be resolved entirely until 

a thorough program of qualitative research has been completed. There have been 

suggestions that a national sample might generate excessively large WTP. However, I think 

this fear is exaggerated. 

a. If the alternative scenarios are carefully specified (e.g., baseline and alternative 

scenarios may differ 8$ to riverine conditions but are identical in terms of conditions beyond 

the valley floors), there should be little worry that respondent feelings about the Grand 

Canyon will contaminate CVM responses concerning riverine conditions. 

b. Further, recent CVM studies seem to refute the hypothesis the respondents 

will report WfP of $5 or $10 for anything "good", whether they really care about it or not. 

(If this kind of response behavior were prevalent, national studies of rather modest local 

environmental improvements would generate huge aggregate WTP). 

Qualitative research at the national level could determine rather inexpensively 

whether these kinds of problems might occur, and whether modifications to CVM design 

might solve the problems. It is also possible, of course, that very few individuals beyond the 

regional population and visitors to the area have positive non-use WTP for these 
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environmental services. If so, it would not bo:-cost-effective to invest large amounts in 

national surveying. Again, some qualitative research and nationwide pre-testing could 

resolve this issue. 

8. The issue is raised (Draft Report, p. 67) as to whether utility bills is an appropriate 

vehicle for expressing wrP. In general, the preferred vehicle is no vehicle at all. It is best 

to specify payment as a reduction in disposable income. Something like "the costs of the 

program will increase (taxes and} the prices of things you buy, so that households like yours 

will have $ less to spend each year" comes close to communicating the idea of 

reduced disposable income. For nonuse values in a national survey, it is difficult to see why 

something like that would not work. For a regional survey, perhaps one could try "the 

proposed program would increase utility costs and reduce economic activity in the region, 

so households like yours would have $ less to spend each." 

8 
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Comments on the Assessment of the Potential 
for Nonuse Valuation Research 

Under the Glen Canyon Environmental Studies 

V. Kerry Smith* 

The objectives of the Bishop-Welsh report are: 

May 9, 1991 

to describe the state of the theory underlying nonuse values for environmental 

resources; 

to review and evaluate the studies that attempted to measure one or more 

components of nonuse values; 

to assess the feasibility of measuring nonuse values for the particular issues posed 

by alternative management plans for the Glen Canyon Dam; and 

to propose a strategy for estimating these values, provided the assessment 

indicated this would be warranted based on theory, past practice, and the specific 

problem. 

I have divided my comments on their report into two parts. In the frrst, I offer some reactions 

to their summary and analysis of this literature. The second part responds to three questions to 

focus on the relevance and feas]bility of a study of nonuse values as part of the Glen Canyon 

Environment studies. They are: 

(1) Do nonuse values apply to the resource management issues associated with the 

Glen Canyon Dam? 

. (2) Does effective management of this resource require measures of nonuse values? 
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(3) If nonuse values are needed, can they be measured with the same scientific rigor 

as use values and the other information contributing to our understanding of the 

management issues? 

I. Reactions to the Summary 

Bishop and Welsh provide an excellent overview of the nonuse value literature and 

identify a sound conceptual basis for nonuse values within a Hicksian framework for applied 

welfare analysis. Their treatment clearly distinguishes option and existence values and the roles 

for each in defining the value of an environmental resource. Obviously they have an excellent 

comm~d of this literature and a broad perspective on its historical development. Three aspects 

of their appraisal of the conceptual foundations are especially noteworthy. First, they argue 

~ (correctly in my judgment) that total value, reflecting all motives for valuing the services 

provided by a resource, should be the focus of any attempt to incorporate nonuse values in 

evaluations of alternative management plans for the Glen Canyon Dam. 

Second, their description of the resources involved acknowledges that the management 

issues raise questions associated with changing the mix of "services" provided by the resources 

below the dam.1 These services will be involve different resources, all within an interrelated 

system. It is acknowledged that the dam has transformed the downstream ecosystem and a 

steady-state system may not be present today. Nonetheless, management activities will yield 

funher changes in the levels and quality of the available resource services. This orientation 

provides a need to refocus much of the .existing conceptual literature from considering one 

resource contributing to people's well-being to considering multiple resources. This will require 

~ 
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evaluating changes from some specified baseline condition to alternative endpoints rather than ~ 

in relation to levels where :10 services would be available (i.e., existence of a resource or 

species). 

Finally, they acknowledge that there are two important aspects of valuing these resources: 

measuring total value for the "representative" individual (and how it changes with their 

characteristics and the particular mix of services described) ami determining how many people 

hold these values-or, in other words, gauging the extent of the market for the resource. 

I agree with their overall verdict that there is a well-established conceptual basis for 

measuring nonuse values in a total value framework. Nonetheless, I do feel that further 

conceptual work is warranted as part of the process of developing total value estimates. Four 

areas may deserve further attention. 

I. Use/Nonuse Connections 

For the most part, existing literature has focused on separating use and nonuse values. 

As a result, past analyses have used the point of separation (i.e., values for the resource at the 

choke price) as a central element in definitions of nonuse values. Bishop and Welsh adopt 

McConnell's [1983] position that nonuse values arise from what should be recognized as public 

good services provided by certain types of natural assets. A logical next step in the process is 

to consider the connections between use-related values and nonuse values rather than the 

separations. More specifically, we might envision environmental resources as providing different 

types of services, some supponing recreati.onal activities (e.g., fishing, whitewater rafting, etc.) 

and others associated with nonuse benefits. When both are assumed to be arguments in an 

~ 
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~ individual's preference function, then we can expect the marginal rate of substitution associated 

with the use-related services (in comparison to a numeraire) to be influenced by the public, 

nonuse-related services. Of course, there are restrictions to preferences that would preclude 

some connections, and weak complementarity is one example. 

Larson's [1990] recent proposal for measuring existence value is an example of how these 

types of postulated connections can be used with observed behavior to impute values. In his 

application, they completely rely on the maintained connections. New conceptual work should 

address whether there is some middle ground between assuming away nonuse values with weak 

complementarity and directly specifying their contributions with Larson's proposal. 

2. Denning the Services Underlying Nonuse Values 

As Bishop and Welsh aclmowledged (and I noted earlier), the issues raised by evaluating 

management alternatives for the Glen Canyon Dam involve changes in the mix of services 

provided by the resources influenced by its operations. This is different from conventional, 

single-resource descriptions of the role of nonuse-related services in people's preference 

functions. 

Several imponant differences may warrant funher attention. The natural system will 

impose some constraints on how these services are interrelated and, given these connections, the 

feasible combinations of services. The findings of the "research flows" currently underway on 

the river offer one way of learning more about these connections. They need to be reflected in 

both scenario design for the valuation (CVM) survey and in the explanations presented to 

respondents. 
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Equally important, the conceptions of substitutes for the resource involved need to be ~ 

explored when evaluating the system as an interrelated and evolving ecosystem. Do these inter-

connections make the resource unique, or should we evaluate the values (use and nonuse) from 

newly created recreational and habitat resources by considering the substitutes for each 

component as a separate entity? 

3. 11Negative11 Nonuse Values 

Because the management options will usually entail changes in the level (and/or quality) 

of the services underlying nonuse values rather than questions of some services' existence, some 

people may require compensation to be indifferent toward one operating condition that enhances 

some species' habitats at the expense of other resources. 

This possible outcome implies the need to separate those respondents favoring and those ,J 

opposing changes. To assume the.Jatter have zero values for the change can be incorrect. This 

requires that the analysis consider the prospect of designing a valuation survey that must elicit 

ll.Qlh willingness-to-pay and willingness-to-accept responses. Because of questions relating to past 

empirical findings (see Mitchell and Carson [1989] or Knetsch [1990] for summaries), recent 

theoretical developments (Hanemann [1991]), and potential implementation issues, the prospect 

of "negative" nonuse values for some people may need to be explored in focus groups and the 

qualitative aspects of designing data collection instruments. 

~ 
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4. Extent of the Market 

Bishop and Welsh clearly identify this question as central to their survey design. It may 

also be desirable to use the theoretical and empirical literature describing how these issues are 

addressed for marketed commodities, as well as the recently revised work of Bockstael and 

McConnell [1991] evaluating the properties of the choke price as the quality of a nonmarketed 

good changes. 

The report provides a good review of the empirical efforts to measure nonuse value and 

what has been learned from them. In the process, the authors clearly indicate that they have 

evaluated the relative quality (and therefore the plausibility) of some studies relative to others. 

More specific information seems desirable on whether consistencies were observed in the 

measures of nonuse value and effects of income, sociodemographic variables, connections to use 

values, etc. Such a summary might suggest features to evaluate preliminary surveys testing the 

research design for the present project, as well as an analysis of the final data. 2 

II. Questions About a Nonuse Value Study as Part of CGES 

1. . Do Nonuse Values Apply? 

The answer here is a decisive "yes." Moreover, there is broad professional consensus 

among resource economists on this point. Within the economics community generally, this 

concept has realized a growing level of acceptance. Indeed, as part of a commentary on 

research in public finance and ·modeling altruistic behavior (in the 1990 AEA meetings), 

Professor Kenneth Arrow, Nobel laur-eate from Stanford University, used the empirical 
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estimates for existence values as examples of how the features of preferences associated with 

altruism and nonuse values are potentially important pans of people's motivations. 

In a judicial setting, the D. C. Court of Appeals ruling on the Department of Interior's 

regulations for natural resource damage assessments (in Type B assessments) held that nonuse 

values were a legitimate component of the values provided by a natural resource. DO I' s 

recently proposed revisions to their regulations (m response to the Court's ruling) clarify their 

position, acknowledging that nonuse values should be included as a component of a natural 

resource's values and, therefore, have been defined as part of what they describe as 

"compensable value."3 Of course, this does not mean they will be markedly different from zero 

for all people (or, indeed, positive for all people in all situations). 

2. Is There a Need for Nonuse Values in GCES? 

Again the answer is a clear-cut "yes." Indeed, even among analysts who question the 

overall importance of nonuse values, all agree that they are likely to be important for unique, 

widely recognized natural resources (and the Grand Canyon is routinely cited as just such a 

case). Nonuse values may be especially important for some of the management alternatives being 

considered for the Glen Canyon. A small number of recreationists may gain reasonably large 

individual benefits from some changes, but the aggregate value over all individuals realizing use 

and nonuse values could easily be overwhelmed by the reduced nonuse values that could 

accompany the same changes for a larger group of individuals who would not use the resource. 

This is clearly wonh knowing, and the answers are not obvious--as evidenced by the 

differences in. the existence values for visibility measured for the Grand Canyon with apparently 

·, 
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different perceptions of damage to other aspects of resources in two different studies (see 

Chestnut and Rowe [1990] and Balson et al. [1990]). 

3. Can Nonuse Values Be Estimated Adhering to ~gorous Scientific Standards? 

The answer here is simply not clear. It is impossible to know until we do more research. 

However, committing to initiate the study does not require it's completion. A phased program 

with specific decision points should allow analysts to determine whether completing the study 

will be feasible before the full costs associated with the survey activities (the most expensive part 

of the research) must be incurred. This is important, because if the decision is made to fully 

implement the study, the scientific plausibility of the findings could be affected by a failure to 

provide adequate resources to support the survey tasks required. 

It is important to initiate the work. Even if the initial phases suggest that nonuse values 

cannot be reliably measured with the available budget, it seems likely that information about the 

resources with the most significant nonuse values can be identified and more insight on the 

extent of the market for determining aggregate use-related benefits will be capable of being 

evaluated. 
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*University Distinguished Professor, Resource and Environmental Economics Program, 
Department of Economics, N. C. State University, and Resource for the Future University 
Fellow. 

1. I am using the term "services" to include all the ways in which a resource can contribute 
to the well-being of people, including those conventionally associated with use values as well 
as any nonuse values. 

2. One early study with a detailed analysis of multivariate functions describing existence 
values is Bennett's [1984] analysis. This should be added to their references. 

3. However, the most recent DOl rules do raise questions with the reliability of CVM for 
measuring nonuse values. They designate it the least reliable method, but also aclmowledge that 
no other are methods available. 



Paul R. Pormey 
Vice President and Senior Fellow 

Mr. ':homas A. Campbell 
Goneral Couneel 
National Oceanic and 

Atmospheric Administration 
U.S. Department of Commerce 
lloom 5816 
14th and Constitution Avenue, NW 
Washington, DC 20230 · 

Dear Tom: 

11 January 1992 

• 

In behalf of co-chairs Kenneth Arrow and Robert Solov, as well as Edward 
Leamer, Roy ladner, and Howard Schuman, I am very pleased to submit the 
onclosed final report of the Contingent Valuation Panel (Panel), appointad 
by the Office of General Counsel to consider the reliability of the 
contingent valuation (or CV) methodology in measuring passive-use values of 
natural resources. 

The Panel concludes that CV studies can produce estimates reliable enough 
to be the starting point for a judicial or administrative determination of 
natural resource damages -- includini lost passive-use value. To be 
acceptable for this purpose, though, such studies should adhere closely to 
the guidelines described in the report. It is not necessary that every 
injunction be completely obeyed: however, the more closely the guidelinos 
are followed, the more reliable the result. A cv study that is carefully 
constructed, administered, and analyzed will contain info~tion that 
judges, juries and other deciaionmakers will wish to use, in combination 
with other evidence, including the testimony of expert witnesses. 

The report is organized in the following way. Section I ia the 
Introduction to the report. In Section II, the drawbacks of the CV 
technique are discussed. Section III discusses several key issues • 
concerning the use of the CV technique. Section IV include• guidelinos to 
whieh the Panel believes any CV study should adhere if the study is to 
produce infor.mation useful in natural resource damage assessments. In 

· Section v a research agenda is described. Section VI presents the Panel'a 
eoncluaiotuL in mora detail. 
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In transmitting this report, ve vish to thank you, Randall Luthi, Linda 
Burlington and the other members of NOAA's Damage Assessment Requlations 
Te .. for tha outstanding support and assistance provided to the Panel. 
Your collective efforts were above and beyond the call of duty and our 
report is the better for them. 

We hope the report will be useful i~ your rulemaking efforts. 

.,.. 

Paul ll. Portney 

Enclosure 

. . 



Report of the NOAA Panel on Continqent Valuation 

January 11, 1993 

Kenneth Arrow 
Robert Solow 

Paul R. Portney 
Edward E. Leamer 

Roy Radner 
Howard Schuman 



~ 

I. 

Report of the NOAA Panel on Contingent Valuation 

Date: January 12, 1993 

INTRODUCTION 

Under the Oil Pollution Act of 1990, the President--acting 

through the Under Secretary of Commerce for oceans and 

Atmosphere--is .required to issue regulations establishing 

procedures for· assessing damages to or destruction of natural 

resources resulting from a discharge of oil covered by the Act. 

These procedures are to ensure the recovery of restoration costs 

as well as the diminution in value of the affected resources and 

any reasonable costs of conducting the damage assessment. 

At least some of the values that might be diminished by such 

a discharge are relatively straightforward to measure through 

~ information revealed in market transactions. For instance, if 

the discharge kills fish and thereby reduces the incomes of 

commercial fishermen, their losses can reasonably be calculated 

by the reduced catch multiplied by the market price(s) of the 

fish (less, of course, any costs they would have incurred). 

Similarly, if the discharge of oil discourages tourist travel to 

an area, the lost incomes of those owning and/or operating 

motels, cottages, or other facilities can be reasonably 

represented by the difference in revenues between the affected 

period and a •normal" season. Even the losses to recreational 

fishermen, boaters, swimmers, hikers, and others who make active 

use of the areas affected by the discharge can be included in the 

estimate of diminished value, although these losses will 

~ 

.. 



generally be aoa•wbat aore difficult to value than the aore 

obvious out-of-pocket losses. 

The losses described above have come to be known aa lost 

•use values• because they are experienced by those who, in a 

variety of different vaya, aake active use of the resources 

adversely affected by the diacharge. But for at least the last 

twenty-five years, economist• have recognized the possibility 

that individuals who make no active use of a particular beach, 

river, bay, or other such natural resource might, nevertheless, 

derive satisfaction from its mere existence, even if they never 

intend to make active use of it. 

2 

This concept has come to be known as •existence value• and 

it is the major element of what are now referred to as •non-use• 

or •passive-use• values (the latter term is employed in the 

balance of this report). In regulations promulgated by the 

Department of the Interior in 1986 under the Comprehensive 

Environmental Response, Compensation, and Liability Act -

regulations that also pertained to ·natural resource damag~ 

assessments -- passive-use values were included among the losses 

for which trustees could recover. The inclusion of passive-use 

values was recently upheld by the D. c. Court of Appeals (State 

of Qbio y. Department of the Interior, 880 F.2d 432 (D.C. Cir. 

1989)), as long as they could be reliably measured. 

This begs an interesting and important question, however. 

If passive-use values are to be included ~ong the compensable 

losses for which trustees can make recovery under the Oil 

..J 

~ 

~ 
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~ Pollution Act, how will they be estimated? Unlike losses to 

commercial fishermen or recreational property owners, there are 

no direct aarket transactions that can be observed to provide 

information on which estimates can be basad. Unlike losses to 

boaters, swimmers, recreational fishermen and others, there exist 

no indirect •athods through which aarket data can provide at 

least soma clues as to lost values. In other words, there appear 

to be neither obvious nor even subtle behavioral-trails that can 

provide information about lost passive-use values. 

Soma experts believe that there exists an approach that can 

provide useful information about the economic significance of the 

lost passive-use values individuals may suffer when oil 

discharges damage natural resources. Known as the contingent 

~ valuation (or CV) technique, this approach is based on the direct 

elicitation of these values from individuals through the use of 

carefully designed and administered $ample surveys. Ita appeal 

lies in its potential to inform damage assessment in an area 

(lost passive-use- values) where there appear to be no behavioral 

trails to be followed. 

Typically, CV studies provide respondents with information 

about a hypothetical government program that would reduce the 

likelihood of a future adverse environmental event such as an oil 

spill, chemical accident, or the like. Respondents are usually 

given some specific information about the exact nature of the 

damages that_ the proqram in question would prevent. And they are 

also confronted in the study with a question or questions that 



provide information about the.economic •acrifice they would have 

to make to support the environmental program •. This may take the 

form of an open-ended question asking what ia the aaxiaum amount 

they would be willing to pay for the program in quaation; it .. y 

involve a •arias of questions confronting them with different 

4 

prices for tba prograa depending, on their previous answers; or it 

may taka the form of a hypothetical referendum (like a •cbool 

bond issue) in which respondents are told how much each would 

have to pay if the measure passed and are then asked to cast a 

simple •yes• or •no• vote. (The conceptually correct measure of 

lost passive-use value for environmental damage that has already 

occurred is the minimum amount of compensation that each affected 

individual would be willing to acc~pt. Nevertheless, because of 

concern that respondents would give unrealistically high answers 

to such questions, virtually all previous CV studies have 

described scenarios in which respondents are asked to pay to 

prevent future occurrences of similar accidents. This is the 

conservative choice because willingness to accept compensation 

should exceed willingness to pay, if only trivially; we say more 

about other biases below.) 

The cv technique has been used for t~enty years or so to 

estimate passive-use values. In the last five years, however, 

there has been a dramatic increase in the number of academic 

papers and presentations related to the CV technique. This is 

due in part ~o the availability of comprehensive reference texts 

~ 

~ 

on the subject (Mitchell and Carson (1989), for instance), and to ~ 
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the growing interest both nationally and internationally in 
• 

environmental problems and policies. But it is also attributable 

to the growing use of the cv technique in estimating lost 

passive-use values in litigation arising from state and federal 

statutes designed to protect natural resources. Since Ohip y. 

Department pf the Interipr admitted the concept of passive-use 

values in damage assaasmanta, thia can only give added iapetus to 

the use of cv in such litigation. 

The CV technique is the subject of great controversy. Its 

detractors arque that respondents qive answers that are 

inconsistent with the tenets of rational choice, that these 

respondents do not understand what it is they are being asked to 

value (and, thus, that stated values reflect more than that which 

they are beinq asked to value), that resp~ndenta fail to take cv 

questions seriously because the results of the surveys are not 

binding, and raise other objections as well. Proponents of the 

cv technique acknowledge that its early (and even some current) 

applications suffered from many of the problems critics have 

noted, but believe that more recent and comprehensive studies 

have already or soon will be able to deal with these objections. 

This (sometimes acrimonious) debate has put the National 

Oceanic and Atmospheric Administration (NOAA) in a very difficult 

spot. NOAA must decide in promulgating the regulations under the 

Oil Pollution Act whether the CV technique is capable of 

providing reliable information about lost existence or other 

passive-use values. Toward this end, NOAA appointed the 

. . 
• 
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contingent Valuation Panel to consider this question and .aka ~ 
• 

recommendations to it. 

This report i• the product of the Panel' • deliberations 

and ia organized in the following way. Following this 

introduction, the drawbacks to the CV technique are discussed in 

section II. Section III diacuaaes •averal key iaauas concerning 

the design of cv aurvaya, including uaa of the raferend~ foraat 

to elicit individual values, ways of addressing the ao-called 

"embedding" problem, and the evaluation of damages that last for 

some period but not forever. Section IV presents guidelines to 

which the Panel believes any CV study should adhere if the study 

is to produce information useful in natural resource damage 

assessment. (These are elaborated upon in an Appendix.) In 

Section V a research agenda is ~ascribed; it is the Panel's 

belief that future applications of the cv technique may be less 

time-consuming and contentious if the research described in the 

agenda is carried out. Section VI presents the Panel's 

conclusions. 

II. CRITICISMS OF THE CONTINGENT VALUATION METHOD 

The contingent valuation method has been criticized for m~ny 

reasons and the Panel believes that a number of these criticisms 

are particularly compe~ling. Before identifying and discussing 

these problems, however, it is worth pointing out that they all 

take on added importance in light of the impossibility of 

validating externally the results of cv studies. It should be ~ 
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noticed, however, that this same disadvantage must inhere in A1JX 
• 

method of assessing damages from deprivation of passive-use. It 

is not special to the CV approach although, as suggested in 

Section I, there are currently no other aathocls capable of 

providing information on thaaa valuaa. 

one way to evade this difficulty, at least partially, is to 

construct experiments in which an artificial opportunitf ia 

created to pay for environmental goods. The go~s in question 

can perfectly well involve passive use. Then the results of a cv 

estimate of willingness to pay can be compared with the •real• 

results when the opportunity is made available to the same sample 

or an analogous ~ample. 

A few such experiments have been attempted. The most 

recent, due to Seip and Strand (1992), used CV to estimate 

willingness to pay for membership in a Norwegian organization 

devoted to environmental affairs, and compared this estimate with 

actual responses when a number of the same respondents were 

presented with an opportunity actually to contribute. The 

finding was that'self-reported willingness to pay was 

significantly greater than •actual• willingness to pay. A recent 

study by Duffield and Patterson (1991) took as the environmental 

amenity in question the maintenance of stream flow in two Montana 

rivers. The rivers in question provided spawning grounds for two 

rare species of fish; passive use was believed to be the main 

motivation for respondents. One of two parallel samples was 
-asked about hypothetical willingness to contribute to the Montana 
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Mature conservancy which would then aaintain atreua flow; the ...) 
• 

other vaa offered an opportunity actually to contribute to the 

same organization for the aame purpose. It waa found that 

response rates and expraaaed willingnaaa to contribute were 

significantly higher when the contribution waa hypothetical than 

when •expressed willingness• meant an immediate cash 

contribution. On the other hand, the •ize of contributions, 

hypothetical in one case and actual in the other, was not auch 

different as between those who said they would contribute and 

those who did so. 

These studies suggest that the CV technique is likely to 

overstate •real" willingness to pay. Duffield and Patterson, 

however, hold out hope that the differences are small enough and 

predictable enough that CV estimates could be discounted for 

possible overstatement and then used as a conservative estimate 

of willingness to pay. Clearly more such experiments would be 

useful. 

A less direct test of the •reality• of CV estimates of lost 

passive use values is to use the technique to estimate 

willingness to pay for ordinary market goods and then to compare 

the results with actual purchases. T.bis has been tried by 

Dickie, Fisher, and Garking (1987) using the demand for 

strawberries. When the data were re-analyzed by Diamond, 

Hausman, Leonard, and Denning (1992), it was found that the cv 
approach tended systematically to overestimate quantity demanded 

-

~ 

at each price, sometimes by as much as 50 percent. This result ~ 
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baa to be qualified in two ways. Pirat, the original c:v •tudy 

seems to have been fairly casual by the standards now proposed by 

practitioners; pre-tasting and improvement of the survey 

instrument might (perhaps) have narrowed the gap. And •acond, it 

seems to go too far to conclude froa •ystamatic over-aatimation 

that the cv •tudy, even as conducted, provides no information 

about the demand for strawberries. lluch of the same could be 

said about a study submitted to the Panel by CUmmings and 

Harrison (1992) comparing hypothetical and demonstrated 

willingness to pay for small household goods. (See also Bishop 

and Heberlein (1979).) 

External validation of the cv method remains an important 

issue. A critically important contribution could coma from 

~ experiments in which state-of-the-art cv studies are employed 

in contexts where they can in fact be compared with •real• 

behavioral willingness to pay for goods that can actually be 

bought and sold. 

Of the other problems arising in cv studies, the following 

are of most concern to the Panel: (i) the contingent valuation 

method can produce results that appear to be inconsistent with 

assumptions of rational choice; (ii) responses to cv surveys 

sometimes seem implausibly large in view of the many programs for 

which individuals might be asked to contribute and the existence 

of both public and private goods that might be substitutes for 

the resource!•> in question; (iii) relatively few previous 

applications of the cv method have reminded respondents 
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forcefully of th' budget constraints under which all must 

operate; (iv) it is difficult in cv surveys to provide adequate 

information to respondents about the policy or prograa for which 

values are being elicited and to be aure they have absorbed and 

accepted tbi• inforaation •• the basi• for their response•; 

(v) in generating aggregate estimate• u•ing the CV technique, it 

is sometimes difficult determining the •extant of the market;• 

and (vi) respondents in CV surveys may actually be expressing 

feelings about public spiritedness or the •warm glow• of giving, 

rather than actual willingness to pay for the program in 

question. We discuss each of these briefly. 

Inconsistency with Rational Choice 

Some of the empirical results produced by cv studies have 

been alleged to be inconsistent with the assumptions of rational 

choice. This raises two questions: What requirements are 

imposed by rationality? Why are they relevant to the evaluation 

of the reliability of the cv method? 

Rationality in its weakest form requires certain kinds of 

consistency among choices made by individuals. For instance, if 

an individual chooses some purchases at a given set of prices and 

income, then if some prices fall and there are no other changes, 

the goods that the individual would now buy would make him or her 

better off. Similarly, we would expect an individual's 

preferences ~ver public goods (i.e., bridges, highways, air 

quality) to reflect the same kind of consistency. 

~ 

-J 

~ 
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Common notions of rationality impose other requirements 

which are relevant in different contexts. Usually, though not 

always, it is reasonable to suppose that more of something 

regarded as good is better so long as an individual is not 

satiated. T.bis is in general translated into a willingness to 

pay somewhat •ore.for aore of a good, aa judged by the 

individual. Also, if warginal or incremental willingness to pay 

for additional amounts does decline with the amount already 

available, it is usually not reasonable to assume that it 

declines very abruptly. 

This point assumes importance in view of some empirical 

evidence from cv studies that willingness to pay does not 

increase with the good. In one study, Kahneman (1986) found that 

~ willingness to pay for the cleanup of all lakes in Ontario was 

only slightly more than willingness to pay for cleaning up lakes 

in just one region. Evidence of this kind has multiplied (see 

~ 

Kahneman and Knetch (1992), Desvousges, et al. (1992), and 

Diamond et al. (1992)). Desvousges' result is very striking; the 

average willingness to pay to take measures to prevent 2,000 

migratory birds (not endangered species) from dying in oil-filled 

ponds was as great as that for preventing 20,000 or 200,000 birds 

from dyinq. Diminishing marginal willingness to pay for 

additional protection could be expected to result in some drop. 

But a drop to zero, especially when the willingness to pay for 

the first 2,~00 birds is certainly not trivial, is hard to 

explain as the expression of a consistent, rational set of 

c. 

• 
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cboicea. 
• 

It baa been argued on a aore technical level that the 

studies finding such apparent inconsistencies are defective, that 

the choices are not presented clearly to the respondents. In the 

study referred to immediately above, for instance, respondents 

were told that 2,000 birds vas • ••• aucb lasa than 1t• of the 

total aigratory bird population vhil• 200,000 birds vas_ 

• ••• about 2t• of the total. Thia may have led r~apondanta to 

evaluate the programs as being essentially the same. But on the 

face of it, the evidence certainly raises some serious questions 

about the rationality of the responses. 

It could be asked whether rationality is indeed needed. Why 

not take the values found as given? Thera are two answers. One 

is that we do not know yet how to reason about values without 
. ~ 

some assumption of rationality, if indeed it is possible aft all. 

Rationality requirements impose a constraint on tha· possible 

values, without which damage judgments would be arbitrary. A 

second answer is that, as discussed above, it is difficult to 

find objective counterparts to verify the values obtained in 

response to questionnaires. Therefore, some form of internal 

consistency is the least we would n~ed to feel some confidence 

that the verbal answers corresponded to some reality. 

Implausibility of Responses 

The cv method is generally used to elicit values for a 
-

J 

~ 

specific program to prevent environmental damage, whether it be ~ 
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dead animals, s~ilage of a pristine wilderness area, or loss of 

visibility in aoae very unusually clear area. Though in each 

case, individuals often express zero willingness to pay, average 

willingness to pay over the whole sample is often at least a few 

dollars and frequently $20 to $50. With lOO,ooo,ooo households 

in the United States, these responses result in very large 

totals, frequently over $1 billion. Some have argued tbat these 

large sums are in themselves incredible and cast.doubt on the cv 

method. The Panel is not convinced by this argument, since it is 

hard to have an intuition as to a reasonable total. 

But there is a different problem with these answers. ~ne 

can envision many possible types of environmental damage -- oil 

spills or groundwater contamination in many different locations, 

~ visibility impairment in a variety of places, and so on. Would 

the average individual or household really be willing to pay $50 

or even $5 to prevent each one? This seems very unlikely, since 

the total resulting willingness to pay for all such programs 

could easily become a very large fraction of one's income or 

perhaps even exceed it. 

In other words, even if the willingness to pay responses to 

individual environmental insults are c~rrect if only one program 

is to be considered, they may qive overestimates when there are 

expected to be a large number of environmental problems. 

Similar~y, if individuals fail to consider seriously the public 

or private goods that might be substitutes for the resources in 

question, their responses to questions in a CV survey may be 
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unrealistically large. 

Absence of I Beaninq(ul Budaot Cpnatraiftt 

Even if respondents in cv aurveys taka seriously the 

hypothetical referenda (or other type of) questions baing asked 

them, they .. y respond without thinking carefully about how 11\lch 

disposable income they have available to allocate to all cauaaa, 

public and privata (sea Kemp and Maxwell (1992), .for instance). 

Specifically, respondents might reveal a willingness to pay of, 

say, $100 for a project that would reduce the risk of an oil 

spill; but if asked what current or planned expenditures they 

would forgo to pay for the program, they might instead 

re-evaluate their responses and revise them downward. This is 

similar to the problem identified immediately above where 
I 

individuals fail to think of the possible multiplicity of 

.environmental projects or policies they might be asked to 

support. To dat~, relatively few cv surveys have reminded 

respondents convincingly of the very real economic constraints 

within which spending decisions must be made. 

Informatiqn Proyision and Acceptance 

If cv surveys are to elicit useful information about 

willingness to pay, respondents must understand exactly what it 

is they are being asked to value (or vote upon) and must accept 

the scenario_in formulating their responses. Frequently, cv 

~ 

~ 

surveys have provided only sketchy details about the project(s) ~ 



being valued and this calla into question the estimates derived 

therefrom. 
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consider the following example. Suppose information is 

desired about individual•' willingness to pay to prevent a 

chemical leak into a river. Presumably, their responses would 

depend importantly on how long it would take for the chemical to 

degrade naturally in the river (if it would at all), what 

ecological and human health damage the chemical would do until it 

had degraded, and so on. Absent information about such matters, 

it is unreasonable to expect even very bright and well-informed 
. 

respondents to place meaningful values on a program to prevent 

leaks. 

Even if detailed information were supplied, there are limits 

on the ability of respondents to internalize and thus accept and 

proceed from the information given. It is one thing to tell 

respondents ma~ter-of-factly that complete recovery will occur 

in, say, two years. It is another thing for them to accept this 

information completely and then incorporate it in their answers 

to difficult questions. 

To return to the example above, respondents who take a 

pessimistic view of the probable consequences of a chemical leak 

are likely to report relatively high willingness to pay to 

prevent the contamination -- too high, in fact, if in actuality 

such an event had less serious effects. on the other hand, 

respondents with a~ exaggerated sense of the river's assimilative 

capacity or regenerative power could be expected to ~eport a 

willingness to pay that understates their "true" valuation if 
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provided vitb a •ore complete description of likely consequences. ~ 
• 

To repeat, evan vben cv aurveya provide detailed and 

accurate information about the effect• of the program baing 

valued, respondents auat accept that information in .-king their 

(hypothetical) choices. It, instead, respondents rely on a aet 

of heuristic• (•these environmental accidents are seldoa as bad 

as we're lad to believe,• or •authorities almost alway• put too 

good a face on these things•), in effect they will be answering 

a different question from that being asked; thus, the resulting 

values that are elicited will not reliably measure willingness 

to pay. 

Extent of the Market 

Suits for environme~tal damages are brought by trustees on 

behalf of a legally definable group. This group limits the 

population that is appropriate for determining damages even 

though individuals outside of this group may suffer loss of 

passive and active use. Undersampling and even zero sampling of 

a subgroup of the relevant population may be appropriate if the 

subgroup has a predictably low valuation of the resource. For 

example, the authors of the cv study conducted in connection with 

the Hestucca oil spill liaitad their sample to households in 

Washington and British Columbia possibly because the individuals 

living elsewhere were presumed to have values too low to justify 

examination (or possibly because the sponsors of the study were 

-.J 

agencies of the State of washington and the province of British ~ 

Columbia and so defined the legally appropriate population) 
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(Rowe, Shaw, and.scbulze, 1992). 

•warm Glow• Effects 

Some critic• of the cv technique (e.g., Diamond and Bausman 

(1992)) have observed that the distribution of responses to 

open-ended questions about willingness to pay often ia 

characterized by a significant proportion of •zeros• --_paop~e 

who would pay nothing for the program -- and also a number of 

sizable reports. This bi-modal distribution also characterizes 

individual giving: most of us give nothing to most charities, 

but give non-trivial amounts to the ones we do support (at least 

$10 or $20, say). This has led these critics to conclude that 

individuals' responses to cv questions serve the same function as 

~ charitable contributions -- not only to support the organization 

in question, but also to feel the •warm glow" that attends 

donating to worthy causes (see Andreoni (1989)). If this is so, 

CV responses should not be taken as reliable estimates of true 

willingness to pay, but rather as indicative of approval for the 

environmental program in question. 

• 

III.· KEY ISSUES IN THE DESIGN OF CONTINGENT VALUATION 

INSTRtJMEHTS 

In the course of its deliberations, the Panel discussed many 

issues surrounding the design of CV surveys. Here we provide our 

views on several issues that are especially important. In 

Section IV and in an Appendix to this report, we provide much 

greater detail on the characteristics of a valid application of 

. . 
• 
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the CV aethod. 

Tbe Beferendgm lorgat 

considered aa a survey, a cv instrument is descriptive 

rather than explanatory. Description uy be as simple aa 

reporting univariate average• of one kind or another, auch as the 

percentages of those employed, seeking work, and not seeking work 

in the United states, the mean number of rooms o~cupied b7 

American households, or the proportion of "lik~ly• voters 

favoring one or another candidate in an upcoming election. A cv 

study seeks to find the average willingness to pay tor a specific 

environmental improvement. Nevertheless, as will be seen later, 

it is often desirable to ask respondents to specify the reasons 

for their reported choices. 

Univariate descriptive results are meaningful mainly when 

the alternative responses to a question are simple and can be 

well specified and.~ere is a high consensus among both 

respondents and investigators about the precise meaning of the 

questions and answers. In some cases where consensus would 

initially not be adequate, simple definitions can be added to a 

questionnaire to attain satisfactory agreement-- e.g., in asking 

people how aany rooms they have in their homes, one states 

whether bathrooms, basements, etc. are to be included in tbe 

count; most respondents will conform to this specification. 

With questions about subjective phenomena, such as attitudes 

~ 

~ 

and values, treating answers as simply descriptive is seldom ~ 

meaningful. Too much depends on bow questions are worded, and 
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there is neitber.sufficient social consensus about precise 

meaning, nor an external reference to facilitate such consensus. 

There are aany examples in the survey literature of how changes 

in wording or context will affect results baaed on questions 

about subjective phenomena (aae Schuman and Presser (1981)). For 

example, in national aurveya close to a quarter of the population 

will choose tha •don't know• response to most attitude questions 

if it is explicitly offered; yet these same people will select a 

substantive alternative if "don't know• is not specifically 

provided, even though accepted when asserted spontaneously. More 

puzzlingly, a question about "forbidding• a particular action 

tends to elicit less agreement than a question about •not 

allowing" the same action, although the two questions are 

~ logically equivalent. Beyond these examples, most.attitude 

objects are simply too complex to be summarized by a single 

survey question, e.g., attitudes toward abortion are too 

dependent on the reasons for abortion and the time in pregnancy 

to be adequately captured by a single question; attitudes toward 

"gun control" vary enormously depending on the exact framing of 

the issue (e.g., handguns vs. all guns, registration vs. banning, 

and other concrete policy distinctions). 

Contingent valuation studies seek descriptive information, 

yet call for a response similar to those elicited by questions 

about subjective phenomena. Thus they risk many of the same 

response effects and other wording difficulties that turn up 

regularly in attitude surveys. Minimizing these effects presents 

~ a considerable challenge to anyone wishing to elicit reliable cv 

.. 
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estimate•. The a~lut way to approach the problea ia to 

consider a cv survey aa essentially a •elf-contained referendum 

in which respondents vote on whether to tax themselves or not for 

a particular purpoae. Since real referenda are exposed to moat 

of the reaponae effect• that occur with attitude •urveya, and 

aince we take the reault of referenda a• telling ua aoaething 

about •true• preference•, it ia not nacea•ary to claim they can 

be eliminated completely in a CV study. 

The Panel is of the opinion that open-ended CV questions 

e.g., •What is the smallest sum that would compensate you for 

environmental damage X?• or, •What is the largest amount you 

would be willing to pay to avoid (or repair) environmental damage 

X?• -- are unlikely to provide the most reliable valuations. 

There are at least two reasons for this conclusion. In the first - ---
place, the scenario lacks realism since respondents are rarely 
~ 

asked or required in the course of their everyday lives to place 

a dollar value on a particular public good. Their responses to 

such questions are therefore likely to be unduly sensitive t 

trivial characteristics of the scenario presented. In 

place, an open-ended request for willingness to pay or 

willingness to accept compensation ~vites strategic~ 

overstatement. The more seriously the respondent takes the 
~·---·-----.....__...-~-·'-~-- -~ 

question, the more likely it is that he or aha will see that 

reporting a large response is a costless way to make a point. 

Both experie~ce and logic suggest that responses to open-ended 

questions will be erratic and biased. 

However, the referendum format, especially when cast in the 

_.) 

~ 

,/' 

J 
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~ willingness to pay mode -- •would you be willing to contribute 

(or be taxed) D dollars to cover the cost of avoiding or 

repairing environmental damage X?• -- has many advantages. It is 

realistic: referenda on the provision of public goods are not 

uncommon in real life. Tbera ia no atratagic reason for the 

respondent to do other than answer truthfully, although a 

tendency to overestimate often appear• evan in connection with 

surveys concerning routine market goods. The fact that market 

•urveys continue to be used routinely suggests that this tendency 

is not a insuperable obstacle. Of course,.the respondent in a cv 

survey understands that the referendum is hypothetical; there is 

no implication that the tax will actually be levied and the 

damage actually repaired or avoided. This suggests that 

~ considerable efforts should be made to induce respondents to take 

the question seriously, and that the cv instrument should contain 

other questions designed to detect whether the respondent bas 

done so. Although carson, et al. (1992), included a useful 

question to determine whether respondents believed the survey was 

biased in any direction, they did not sufficiently test whether 

the completeness of, and time period for, restoration stated in 

the survey were fully accepted by respondents. But, as far as 

strategic reasons go, a respondent who would not be willing to 

pay D dollars has no reason to answer •Yes,• and a respondent who 

would be willing to pay D dollars has no reason to answer •No.• 

·~ 

There a~e, however, several other reasons why one's response 

to a hypothetical referendum question might be the opposit• of 

one's actual vote on a real ballot. On one hand, a respondent 
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unwilling to pay•D dollar• in reality aight feel pressure to give 

the •right• or •good• answer when responding to an in-person or 

telephone interviewer. T.hia could happen if the respondent 

believes that the interviewer would baraelf favor a yea answer. 

on the other hand, a respondent actually willing to pay the 

stated amount •ight answer in the negative for several raaaona: 

(i) belief that the proposed scenario• distributed the burden 

unfairly; (ii) doubt of either the feasibility of the propos~d . 
action, so that any contribution would be wasted, or the ability 

of the relevant agency to carry out the action efficiently; or 

(iii) refusal to accept the hypothetical choice problem, because 

of either a generalized aversion to taxes or a view that someone 

~ 

else -- the •oil indUStry" 1. f0~··8Xa11pl8 ·--~ ShOUld pay fOr repair ~ 

or avoidance as the responsible party. The same considerations 

suggest that a cv instrument should include questions designed to 

detect the presence of these sources of bias. This is in fact 

often done, but we do not know how successfully. 

There are two further problems that could detra~t from the 

reliability of CV responses without producing any determinate 

bias: (i) a feeling that one's vote will have no significant 

effect on the outcome of the hypothetical referendum, leading to 

no reply or an unconsidered one; and (ii) poor information about 

the damage being valued. Of course, either of these could occur 

in real referenda. 

Hera wa_muat decide on the standard of knowledgeability of 

the respondents that we want to impose on a cv study. It is 

clear that it should be at least as high as that which the 

~ 
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~ average voter brlngs to a real referendum on the provision of a 

specific public good, but ahould it be higher? A •conservative• 

cv study, i.e., one that avoids overestimating true willingness 

to pay, will no doubt exceed the ainimum standard of information 

and will also lean over backwards to avoid providing information 

in a way that aight biaa the response upwards. In particular, a 

conservative atudy will provide the respondent with aoma 

perspective concerning the overall frequency and·magnitude of oil 

spills, the amount of money currently being spent on preventing 

and remedying them, the overall scale of their consequences, the 

peculiar features of the spill in question, and similar relevant 

information. Placing the choice problem in a broader context 

helps the respondent to arrive at a realistic or even 

• 

~ conservative valuation. 

~ 

Most of the provision of public goods in this country is 

decided by representatives and bureaucrats rather that by direct 

vote of the citizens. It is presumed that these agents are more 

"expert" or at least draw on more knowledge than the citizens 

themselves. The agents' expertise, if it really exists, is about 

the means and cost of providing public goods, though elected 

officials may sometimes be presumed to •represent• judgments of 

ultimate value to the citizens. Nevertheless, to increase one's 

confidence that a cv study is conservatively reliable, one might 

want to compare its outcome with that provided by a panel of 

experts. T~is will help check whether respondents and those 

conducting the study or studies are reasonably well-informed and 

well-motivated. This comparison could be made on a sample of CV 

c. 

• 
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studies to give an idea of their reliability in general. ~ 
• 

Tbe above considerations suggest that a CV study baaed on 

the referendum scenario can produce aora reliably conservative 

estimates of willingness to pay, and hence of compensation 

required in the aftermath of environmental impairment, provided 

that a concerted effort is made to motivate tha respondent• to 

taka the study seriously, to infora them about the context and 

special circumstances of the spill or other accident, and to 

minimize any bias toward high or ·low answers originating from 

social pressure within the interview. This implies that, in the 

present state of the art, a reliably conservative CV study should 

be conducted with personal interviews of significant duration and 

will therefore be relatively costly. If follows therefore that, 

in order that the cost of the study not be disproportionately 

large compared to the amount of damages, the CV approach would 

likely be used only in relatively major spills, at least until 

further improvements in methodology can be developed and 

accepted. (A suggestion for doing so is offered in Section V.) 

The referendum format offers one further advantage for cv. 
As we have argued, external validation of elicited lost passive

use values is usually impossible. There are however real-life 

referenda. Soma of them, at least, are decisions to purchase 

specific public goods with defined payment mechanisms, e.g., an 

increase in property taxes. The analogy with willingness to pay 

for avoidance or repair of environmental damage is far from 

~ 

perfect but close enough that the ability of CV-like studies to ~ 

predict the outcomes of real-world referenda would be useful 
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~ evidence on the ~alidity of the CV aethod in general. 

The teat we anviaion is not an election poll of the usual 

type. Inataad, using the referendwa format and providing the 

usual information to the respondents, a atudy should ask whether 

they are willing to pay the average amount implied by the actual 

referandua. Tha outcome of the CV-like study should be compared 

with that of the actual referendwa. The Panel thinks that 

studies of this kind should be pursued as a method of validating 

and perhaps even calibrating applications of the cv method (see 

Magleby, 1984). 

Addressing the gmheddinq Problem 

Perhaps the most important internal argument against the 

~ reliability of the CV approach (as against general criticisms 

about vagueness, lack of information, or unreality of the 

scenario) is the observation of the "embedding" phenomenon (see 

the discussion in Section II). Different but similar samples of 

respondents are asked about their willingness to pay for 

prevention of environmental damage scenarios that are identical 

except for their scale: different numbers of seabirds saved, 

different numbers of forest tracts preserved from logging, etc. 

It is reported that average willingness to pay is often 

substantial for the smallest scenario presented but is then 

substantially independent of the size of the damage averted, 

rising slightly if at all for large changes in size. 

The usual interpretation proposed by critics of the CV 

method is that the responses are not measuring the equivalent 

... 
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dollar value of ~e utility of the environmental assets 

preserved, because that would certainly be measurably larger for 

substantially larger programs of preservation. Instead, the 

fixed •ua offered i• the value of a feeling of having done 

•omething prai•ewortby; a •wara glow• 1• the pbraaa often uaed. 

T.bis is potentially a very damaging criticism of the aethod. 

cv studies almost always aeek to aaasure willingness to_ pay to 

avoid a particular incident rather than compensation that would 

be required for damage that has already occurred. This is 

because respondents are more likely to exaggerate the 

compensation they would require than their willingness to pay, 

and because the latter is expected to be ~esa than the former and 

so is conservative. If reported willingness to pay accurately 

reflected actual willingness to pay, than, under .the •warm glow• 

interpretation, willingness to pay might wall exceed compensation 

required because the former contains an element of self-

approbation. It might be real but not properly compensable. 

Defenders of the cv approach reply to this criticism in 

various ways. Sometimes it is argued that the evidence used to 

support •embedding• simply indicates diminishing marginal utility 

of the asset in question. In many casas, however, the constancy· 

or near-constancy of willingness to pay does not appear 

consistent with the large reported amounts for the first small 

increment of environmental preservation. 

A secon_d defense of CV against the embedding phenomenon is 

~ 

~ 

that cv questions have to be posed carefully and in context. It ~ 
is argued that carelessly formulated CV instruments leave 
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respondents with the impression that they are·being asked, •would 
• you pay $X to avert a certain small environmental harm?• In a 

very large population of birds, the death of 1,000 is not aaen as 

noticeably different from the death of 100,000 -- and aay not 

actually be vary different -- so that respondents simply answer 

the queation just asked. 

T.bia second response leads to the obvious question: how 

should a cv instrument be framed to elicit an answer that 

responds to the precise sce~ario and not to a generalized •warm 

glow• effect? We must reject one possible approach, that of 

asking ~ach respondent to express willingness to pay to avert 

incidents of varying sizes; the danger is that embedding will be 

for~ibly avoided, still without realism. This issue is best 

considered as part of the ~reader question: How much context 

about.the incident itself and about the respondent's 

circumstances and choices should be included in the cv 

instrument? 

We are recommending a high standard of richness in context 

to achieve a realistic background. our proposed guidelines 

regarding this issue are embodied in Section rv below. 

Time Dimension of Passive Use L9sses 

Typically, environmental damages from oil spills or similar 

accidents are severe for some period of time -- weeks, months, or 

sometimes a few years -- and gradually are reduced by natural 

forces and hU.an efforts to a low or possibly even zero steady 

· ~ state level. In some circumstances, passive-use losses derive 
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only or aoatly f~o• the •teady atate conditions; thus, if passive 

usa value derives fro• •peciea diversity, evan a considerable 

loss of birds or aamaala which doaa not endanger any •peciea will 

give rise to no loss. If, on tbe contrary, considerable passive

use value i• attached to the interia •tate of the natural 

resource, then respondents have to do a vary difficult present 

value calculation properly to compute their current willingness 

to pay for the difference between the fully restored state of the 

resource and the actual state as t&e level of restoration varies 

over time. CV surveys accordingly have to be carefully designed 

to allow respondents to differentiate interim from steady state 

passive-use loss, and, if there is interim passive-use loss, to 

~ 

report ·ita· pre•ent ·;value c_orrectly. ..J 
It is reasonabie to assume that interim passive-usa values 

are additive over time. Hence, we need a calculation of present 

values of the interim losses. The discounting and the estimation 

of the rate of recovery of the resource should be done by 

technical experts and not by the respondents, who are unlikely to 

handle these tasks adequately. Respondents should be asked only 

their willingness to pay to eliminate the difference between some 

partially restored level of the resource and the pristine state 

for a specific period of time, say a year, on the assumption that 

after that time full restoration is assured. Technical experts 

would estimate how the state of the resource will vary from year 

to year as t~e restoration takes place. The technical 

information about the state of the resource, together with the ~ 

respondent's assessments of the flow valuation of the resource, 
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can be used to c9natruct a time aeries of passive-use losses 

which can be discounted to the present at an appropriate rate of 

interest to determine the present value of the damages. 

IV. SURVEY GUIDELIHES 

In this section we try to lay down a fairly complete set of 

guidelines compliance with which would define an ideal cv survey. 

A cv survey does not have to meat each of these guidelines fully 

in order to qualify as a source of reliable information to a 

damage assessment process. Many departures from the guidelines 

or even a single serious deviation would, however, suggest 

unreliability prima ~acie. To preserve continuity, we give only 

a bald list of guidelines here. They are repeated together with 

~ further explanatory comments in the Appendix to this Report. 

~ 

• 

GENERAL GUIDELINES 

• Sample Type and Size: Probability sampling is essential for 

a survey used for damage assessment.• The choice of sample 

specific desiqn and size is a difficult, technical question 

that requires the guidance of a professional sampling 

statistician. 

I This need not preclude USe Of leSS adequate samples, 
including quota or even convenience samples, for preliminary 
testing of specific experimental variations, so long as order of 
magnitude differences rather than univariate results are the focus. 
Even then, o6vious sources of bias should be avoided (e.g., college 
students are probably too different in age a~d education from the 
heterogeneous adult population to provide a trustworthy basis for 
wider generalization) • 

. . 
• 



• Minimize Bo~eapgnaea: High nonresponse rates would .aka 

the survey results unreliable. 

30 

• Perggnal Interview: T.be Panel believes it unlikely that 

reliable estimates of value• could be elicited with aail 

•urvey•. Pace-to-face interview• are uaually preferable, 

although telephone interviews have some advantagaa_in terms 

of coat and centralized supervision. 

o Pretesting for Interviewer Effects: An important respect in 

which cv surveys differ from actual referenda ia the 

presence of an interviewer (except in the case of mail 

surveys). It is possible that interviewers contribute to 

...; 

- ~ •social desirability" bias, since preserving the environment 

0 

is widely viewed as something positive. In order to test 

this possibility, major cv studies should incorporate 

experiments that assess interviewer effects. 

Reporting: Every report of a CV study should make clear the 

definition of the population sampled, the sampling frame 

used, the sample size, the overall sample non-response rate 

and its components (e.g., refusals), and item non-response 

on all important questions. The report should also 

reproduce the exact wording and sequence of the 

questionnaire and of other communications to respondents 

(e.g., advance letters). All data from the study should be ~ 

archived and made available to interested parties (see 



• 

carson ot •I· (1992), for an example of good practice in 

inclusion of queationnaire and related details; as of this 

data, however, the report haa not been available publicly 

and the data have not been archived for open usa by other 

scholars). 
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Careful fratestinq of a cy Qgeatiqnnaira: Respondenta in a 

CV survey are ordinarily presented with a gQod deal of new 

and often technical information, well beyond what is typical 

in most surveys. This requires very careful pilot work and 

pretesting, plus evidence from the final survey that 

respondents understood and accepted the main description and 

questioninq reasonably well. 

GUIDELINES FOR VALUE ELICITATION SURyEXS 

The following quidelines are met by the best cv surveys and 

need to be present in order to assure reliability and usefulness 

of the information that is obtained. 

0 conservative Design: Generally, when aspects of the survey 

design and the analysis of the responses are ambiguous, the 

option that tends to underestimate willingness to pay is 

preferred. A conservative design increases the reliability 

of the estimate by eliminating extreme responses that can 

enlarqe estimated values wildly and implausibly. 

0 Elicitation Format: The willingness to pay format should be 
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used instead of the compenaation required because the former .# 
• 

ia the conservative choice. 

• Referendgm Fgrgat: T.be valuation question should be posed 

as a vote on a raferandua. 

• Accurate Deac;rim:ign gf tJte Proqrg qr Pqlicy: · Ad~quate 

information must be provided to respondents. about the 

environmental program that is offered. It must be defined 

in a way that is relevant to damage assessment. 

o Pretesting of Photographs: Tbe affect• of photographs on 

subjects must be carefully explored. 

o Reminder of ·undamaged Substitute Cqmmodities: Respondents 

must be reminded of substitute commodities, such as other 

comparable natural resources or the future state of the same 

natural resource. This reminder should be introduced 

0 

forcefully and directly prior to the main valuation question 

to assure that respondents have the alternatives clearly in 

mind. 

A4equate Time L§pse from tbe Accident: T.be survey must be 

conducted at a time sufficiently distant.from the date of 

the environmental insult that respondents regard the 

~ 

scenario of complete restoration as plausible. Questions ~ 

should be included to determine the state of subjects' 
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belief• reg,rding restoration probabilities. 

Tempgral Ayeraqinq: Time dependant measurement noise should 

be reduced by averaging across independently drawn samples 

taken at different points in time. A clear and substantial 

tim~ trend in the responses would cast doubt on the 

•reliability• of the finding. 

"No-answer" Option: A •no-answer" option should be 

explicitly allowed in addition to the •yes• and •no• vote 

options Qn the main valuation (referendum) question. 

Respondents who choose the •no-answer• option should be 

a.sked nondirectively·to .expla-i~-their choice. Answers 

should be ~arefully coded to show the types of responses, 

for example: (i) rough indifference between a yes and a no 

vote; (ii) inability to make a decision without more time or 

more information; (iii) preference for some other mechanism 

for making this decision; and (iv) bored by this survey and 

anxious to end it as quickly as possible. 

Yes/ng Follow-ups: Yes and no responses should be followed 

up by the open-ended question: •Why did you vote yes/no?" 

Answers should be carefully coded to show the types of 

responses, for example: (i) It is (or isn't) worth it; 

(ii) Don't know; or (iii) The oil companies should pay. 

Cross-tabulations: The survey should include a variety of 
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other question• that belp to interpret the responses to the ~ 
• • 

priaary valuation question. T.be final report ahould include 

anmmariaa of willingness to pay broken down by these 

categories. Aaong tba it ... that would be helpful in 

interpreting the raaponaea are: 

Income 

Prior Knowledge of the Site 

Prior Interest in the Site (Visitation_Ratas) 

Attitudes Toward the Environment 

Attitudes Toward Big Business 

Distance to the Site 

Understanding of the Task 

Belief in the Scenarios 

Ability/Willingness to Perform the· Task 

0 Cbecks on Ynderstandinq and Acceptance: The above 

guidelines must be satisfied without making the instrument 

so complex that it poses tasks that are beyond the ability 

or interest level of many participants. 

GQALS FOR YALJJI ELICITATION SJJRVEYS 

The following items are not adequately addressed by even the 

best cv surveys. In the opinion of the Panel, these issues will 

need to be convincingly dealt with in order to assure the 

reliability of the estimates. 

0 Alternative Expenditure Possibilities: Respondents must be 
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reminded that their willingness to pay for the anviroiUiental 

program in question would reduce their expenditures for 

private goods or other public goods. This reminder should 

be aore than perfunctory, but leas than overwhel.Jiing. The 

goal ia to induce respondents to keep in mind other likely 

expenditures, including those on other environmental goods, 

when evaluating the main scenario. 

Deflection of Transaction Value: The survey should be 

designed to deflect the general •warm-glow• of giving or the 

dislike of "big business" away from the specific 

environmental program that is being evaluated. It is 

possible that the referendum format limits the •warm glow• 

effect, but until this is clear the survey design should 

explicitly address this problem. 

Steady state or Interim Losses: It should be made apparent 

that respondents can distinguish interim from steady-state 

losses. 

0 Present Value Calculations of Interim L9sses: It should be 

demonstrated that, in revealing values, respondents are 

adequately sensitive to the timing of the restoration 

process. 

o Advance Approyal: Since the design of the CV survey can 

have a substantial effect on the responses, it is desirable 

.. 
• 
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that -- if ~aa!ble -- critical features be praapprovad by ...) 

both •ides in a legal action, with arbitration and/or 

expariaanta used when diaagraaaenta cannot ba reaolvad by 

the.parti•• th ... elvaa. 

• lurden qf Prggf: Until •uch tiae a• there i• a ••t of 

reliable reference surveys, the burden of proof of_ 

reliability must rest on the survey designe~a. They must 

show through pretestinq or other experiments that their 

survey does not suffer from the problems that these 

guidelines are intended to avoid. Specifically, if a cv 

survey suffered from any of the following maladies, we would 

judge its findings •unreliable•: 

A high nonresponse rate to the entire survey 

instrument or to the valuation question. 

-- Inadequate responsiveness to the scope of the 

environmental insult. 

-- Lack of understanding of the task by the 

respondents. 

Lack of belief in the full restoration scenario. 

•Yes• or •no• votes on the hypothetical referendum ·~ 

that are not followed up or explained by making 



r6farence to the coat and/or the value of the 

program. 

• Baliable Referenge suryeys: In order to alleviate this 

heavy burden of proof, we strongly urge the government to 

undertake tba task of creating a set of reliable reference 

surveys that can be used to interpret the guidelines and 

also to calibrate surveys that do not fully·meet the 

conditions. 

V. RECOMMENDATIONS FOR FUTURE RESEARCH 

The Panel's major research recommendation qoes toward a 

drastic reform of the cv procedure, extending beyond the 

guidelines suggestion in Section IV. 
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The problem of estimating the demand for highly innovative 

commercial products, including some that have not yet actually 

been produced, is much like the problem faced in CV research. It 

is the problem of estimating willingness to pay for a necessarily 

unfamiliar product. The field of market research haa developed 

methods •conjoint analysis,• for example -- that are very 

similar to the CV approach. (One important difference is that a 

new product may eventually reach the market, and projections of 

expected sales can be checked. Survey responses are usually 

found to be moderate overestimates of actual willingness to pay.) 

Practitioners have found that survey methods are better at 

estimating relative demand than absolute demand. There is an 

anchoring problem, even with private goods -- that is, absolute 
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willingneaa to pay ia bard to pin down. T.bia leads to the 
I • 

following suggestion. 

T.be federal government ahould produce standard damage 

assessments for a few specific reference oil apilla, either 

hypothetical or actual, ranging froa small to large. These 

standard valuations could be generated by any method. One 

possibility would be through a jury of experts. Such a jury of 

experts might wish to conduct a aeries of cv studies, satisfying 

the guidelines laid out above. These CV studies would be inputs 

into the jury process, to be combined with other information and 

expert judgment. Once these benchmarks were available, they 

could serve as reference points for later CV studies. When a 

damage assessment is required, surveys. could be used to elicit 

answers to questions like: "Would you pay (-much more, more, 

about the same, less, much less) to prevent this spill than you 

would to prevent Standard Spill A?" "Would you pay an amount to 

avoid this spill that is between the amounts you would pay to 

avoid Standard Spill B and Standard Spill C? If so, is the 

amount much closer to B than c, closer to B than c, halfway 

between B and c, closer to C than B, much closer to c than B?" 

These questions presumably would not be asked so schematically. 

Responses to such a study could then serve as one reliable source 

of information in the damage assessment. 

We recognize that this technique would require that 

respondents be made familiar with the reference spills as well as 

..J 

~ 

the particular spill whose damage is being assessed. We expect ~ 

that the additional effort would be mora than offset by the 

. . 



greater aimplicity and reliability in estimating relative 
• 

villingnesa to pay. 
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T.hia possibility suggests a slightly more radical extension 

of the CV aethod. Respondents could be asked to compare their 

willingneas to pay to avoid a specific caaa of environmental 

damage to their willingness to pay for a range of fairly faailiar 

privata gooda. It would no doubt be beat if tbe privata goods 

were to bear some similarity to the environmental good in 

question, but that is not necessary. The anchoring purpose would 

be served if respondents could measura their willingness to pay 

in units of articles of clothing or small household appliances 
• 

forgone. 

This latter is a suggestion for research in tbe.cy ~e~od,. 

~ not necessarily a recommendation for curran~ practical u~e. 

The guidelines proposed in Section IV themselves suggest 

areas for further research, this time within the contingent 

valuation community. In particular, we emphasize the urgency of 

studying the sensitivity of willingness to pay responses to the 

number and extent of budgetary substitutes mentioned in survey 

instruments (that is, reminders of other things on which 

respondents could spend their money). In such research it would 

be helpful if parallel studies .were conducted on the sensitivity 

of stated intentions to buy ordinary market goods -- both 

familiar and unfamiliar -- to reminders of alternative uses of 

those resources. The point is to discover the extent to which 

the valuation of environmental public goods is intrinsically more 

~ difficult than similar exercises with respect to market goods. 
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A cloaely-ralatad line of research ia the aenaitivity of ~ 
• 

response• in CV aurveya to the number and extent of undamaged 

aubatituta commodities aentionad explicitly in tba aurvey 

instrument (ailea of nearby shoreline, ailea of ahoreline 

elsewhere, •illilarity for animal or bird life, alternative 

recreation poaaibiliti•• and •o on). T.bia could be extended to 

variation• in the way in which the budget constraint i•.preaented 

to respondents. Bare again, comparisons with market goods would 

be useful. 

Finally, having urged that the availability of a no-vote . 
option is an important component of the ability of the CV 

technique to mimic an actual referendum, we recommend further 

research into alternative ways of presenting and interpreting the 

no-vote option. ~n this respect,.too, comparative studies with 

familiar public and privata goods (local parks, school 

facilities, housing for the homeless, food distributions) would 

be enlightening. Real referenda always allow the option of not 

voting, in a natural way. CV studies have to achieve the same 

result more deliberately, so there is a need to know if the 

precise formulation matters very much to the result. 

VI. CONCLUSIONS AND RECOMMENDATIONS 

The Panel starts from the premise that passive-usa loss -

interim or permanent -- is a meaningful component of the total 

damage resulting from env~ronmental accidents. A problem arises 

because passive-use losses have few or no overt behavioral 

consequences. The faintness of the behavioral trail means that a 

~ 

~ 
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~ well-designed and adequately •ansitive measuring instrument is 

needed to substitute for conventional observations of behavior. 

In particular, can the cv aatbod provide a sufficiently reliable 

estimate of total loaa -- including passive-use loss -- to play a 

useful role in damage assessment? 

It has been argued in the literature and in comments 

addressed to the Panel that the results of CV studies are 

variable, sensitive to details of the survey instrument used, and 

vulnerable to upward bias. These arguments are plausible. 

However, some antagonists of the cv approach go so far as to 

suggest that there can be no useful information content to cv 

results. The Panel ia unpersuaded by these extreme arguments. 

In Section IV above, we identify a number of strin9ent 

~ guidelines for the conduct of cv studies. These require that 

respondents be carefully informed about the particular 

environmental damage to be valued, and about the full extent of 

substitutes and undamaged alternatives available. In willingness 

to pay scenarios, the payment vehicle must be presented fully and 

clearly, with the relevant budget constraint emphasized. The 

payment scenario should be convincingly described, preferably in 

a referendum context, because most respondents will have had 

experience with referendum ballots with less-than-perfect 

background information. Where choices in formulating the cv 

instrument can be made, we urge they lean in the conservative 

direction, a§ a partial or total offset to the likely tendency to 

exaggerate willingness to pay. 
~ 

The Panel concludes that under those conditions (and others 
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•pacified above)• cv atudie• convey useful information. We think 

it ia fair to describe aucb information aa reliable ~ the 

standards that aeea to be implicit in aiailar contexts, like 

market analyais for new and innovative products and the 

assessment of other damages normally allowed in court 

proceedings. Aa in all aucb casea, the more closely the 

guideline• are followed, the aore reliable the result will ba. 

It is not necessary, however, that every single injunction be 

completely obeyed; inferences accepted in other contexts are not 

perfect either. 

Thus, the Panel concludes that CV studies can produce 

estimates reliable enough to be the starting point of a judicial 

process of damage assessment, including lost passive-use values. 
. 

To be acceptable for this purpose, such studies should follow the 

guidelines described in Section IV above. The phrase "be the 

starting point• is meant to emphasize that the Panel does not 

suggest that cv estimates can be taken as automatically defining 

the range of compensable damages within narrow limits. Rather, 

we have in mind the following considerations. 

The Panel is persuaded that hypothetical markets tend to 

overstate willingness to pay for private as well as public goods. 

The same bias must be expected to occur in CV studies. To the 

extent that the design of CV instruments makes conservative 

choices when alternatives are available, as urged in Section IV, 

this intrinsic bias may be offset or even over-corrected. All 

~ 

----
~ 

r 

surveys of attitudes or intentions are bound to exhibit ~ 

sensitivity of response to the framing of questions and the order 
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~ in which they are asked. Ho automatic or mechanical calibration 

of responses seems to be possible. 

The judicial process must in each case come to a conclusion 

about the degree to which respondent• have ba.en induced to 

consider alternative uaes of funds and take ~~~p~sed pa~ent 

vehicle seriously. Defendants will argue that closer attention 

to substitute commodities would have yielded lower valuations. 

Trustees will argue that they have already leaned over backwards 

to ensure conservative responses. Judges and juries must decide 

as they do in other damage cases. The Panel's conclusion is that 

a well-conducted cv study provides an adequately reliable 

benchmark to begin such arguments. It contains information that 

judges .and juries will wish to use, in combination with other 

~ evidence, including the testimony ot·expert witnesses. 

The Panel's second conclusion is that the appropriate 

federal agencies should begin to accumulate standard damage 

assessments for a range of oil spills, as described in Section v. 
That process should further improve the reliability of cv studies 

in damage assessment. It should thus contribute to increasing 

the accuracy and reducing the cost of subsequent damage 

assessment cases. In that sense, it can be reqarded as an 

investment. 

The proposals for further research outlined in Section V are 

an integral part of our recommendations. The Panel believes that 

the suqqesti~ns put forward there could lead to more reliable and 

less controversial damage assessment at reduced cost. It is not 

to be expected that controversy will disappear, however. There 
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APPENDIX 

GENERAL GUIDELINES 

• sample Type and size: Probability sampling is essential for 

a aurvay used for damage asaesamant. 1 The choice of sample 

specific design and •ize is a difficult, technical queation 

that requires the guidance of a professional sampling 

statistician. 

If a sinqle dichotomous question of the yes-no type is used 

to elicit valuation responses, then a total sample size of 1000 . 

respondents will limit sampling error to about 3t plus or minus 

on a single dichotomous question, assuming simple random 

sampling. However, this or any other sample size needs to be 

~ reconceptualized for three reasons. First, if face-to-face 

interviewing is used, as we suggest above, clustering and 

stratification must be taken into account. Second, if 

dichotomous valuation questions are used (e.g., hypothetical 

referenda), separate valuation amounts must be asked of random 

sub-samples and these responses must be unscrambled 

econometrically to estimate the underlying population mean or 

median. Third, in order to incorporate experiments on 

interviewer and wording effects, additional random sub-sampling 

~ 

1 This need not preclude use of less adequate samples, 
including quota or even convenience samples, for preliminary 
testing of specific experimental variations, so long as order of 
magnitude differences rather than univariate results are the focus. 
Even then, o~vious sources of bias should be avoided (e.g., colleqe 
students are probably too different in age and education from the 
heterogeneous adult population to provide a trustworthy basis for 
wider generalization). 
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ia required. Po~ all these reasons, it will be important to 

consult sampling atatiaticiana in the design of a cv aurvey 

intended for legal or policy-aaking purposes. 

• Minimize HQnreapgnaes: High nonreaponse rate• would .ake 

the aurvay reaulta unreliable. 
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To the extent that a cv study ia expected ta represent the 

adult population of the United States or a portion of it, 

minimizing both sample non-response and item non-response are 

important. The former is unlikely to be below 20t evan in very 

high quality surveys; the latter has also been large in soma cv 
surveys because of the difficulty of the task respondents are 

being asked to perform. These sources of potential bias can be 

partially justified on the grounds that they also occur with 

official referenda, in both casas with the loss especially of the 

least educated parts of the population. The further reduction of 

the final sample by elimination of "protest zeros,•. •unrealistic 

high values,• and other problematic responses may lead to 

effective final total response rates so low as to imply that the 

survey population conaista of interested and specially instructed 

quasi-experts. Tbis consideration reinforces the desirability of 

combining a reasonable response rate with a high but not 

forbidding standard of information, as discussed in Section III 

above. 

0 Personal Interview: The Panel believes it unlikely that 

...) 

~ 

~ 
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reliable estimates of values could be elicited with mail 

•urvays. Pace-to-face interviews are usually preferable, 

although telephone interview• have some advantages in teras 

of coat and centralized •uperviaion. 

Assuming a cv •urvay is to represent a natural population, 

such as all adults in the United States, or those in a •ingle 

urban area or a state, it is desirable that it be carried out 

using either face-to-face or telephone interviews. Mail surveys 

typically employ lists that cover too small a part of the 

population (e.g., samples based on telephone directories omit 

approximately half the u.s. population because of non-listed 

numbers, incorrect numbers, ·and non-phone households), and then. 

miss another quarter or more of the remainder through non

response. In addition, since the content of a mail questionnaire 

can he reviewed by targeted respondents before deciding to return 

it, those most interested in a natural resource issue or in one 

side or the other can make their decision on that basis. It is 

also impossible using mail surveys to guarantee random selection 

within households or to confine answering to a single respondent, 

and it is difficult (though not impossible) to control question

order effects. Thus, mail surveys should be used only if another 

supplementary method can be employed to cross-validate the 

results on a random sub-sample of respondents. 

The choice between telephone and face-to-face administration 

is less clear. Face-to-face surveys offer practical advantages 

in.maintaininq respondent motivation and allowing use of graphic 
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supplement•. Botb coverage and response rates are also usually ...) 
• • 

somewhat higher than with telephone surveys. However, telephone 

surveys can cut interviewing costa by between a third and a half; 

for cv purposes, it aay be.a disadvantage that aost survey 

invest~gatora believe telephone interviews need to be kept 

aborter in length than face-to-face interview• because respondent 

attention and cooperation are aore difficult to.maintain. In 

addition, random-digit-dial telephone surveys approximate simple 

random sampling. Face-to-face surveys must be based on cluster 

sampling and, therefore, the results provide less precise 

estimates than do telephone surveys of the same size. 

0 Pretesting for Interviewer Effects: An important respect in 

· which CV surveys differ from actual referenda is the 

presence of an interviewer (except in the case of mail 

surveys). It is possible that interviewers contribute to 

•social desirability• bias, since preserving the environment 

is widely viewed as something positive. In order to teat 

this possibility, major CV studies should incorporate 

experiments that assess interviewer effects. 

To test for interviewer effects, two modifications might be 

made to a standard face-to-face CV survey. In one variant on · 

current practice, respondents would stop when they coma to the 

valuation question, write their •vote• on a ballot, and fold and 

~ 

deposit it in a sealed box. However, since this practice would ~ 

not mimic the complete anonymity of the voting booth, for a sub-
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aample of raapondenta a aecond aodification should be-aade • 
• 

Respondents would be allowed to mail their •ballots• in unmarked 

envelopes directly to the survey organization, even though that 

will preclude any but the siaplest analysis of responses. Testa 

of the effect of both these aodificationa of currant practice 

will indicate whether they are needed routinely or whether at 

least some calibration should ba introduced to compensate for 

interviewer effects. (The more aodest of these proposed 

modifications -- a simulated ballot box, or even voting on a 

portable computer -- has few if any disadvantages and miqht be 

made standard if it shows any reliable departure at all from 

answers given orally to the interviewer.) 

0 Reporting: Every report of a CV study should make clear the 

definition of the population sampled, the sampling frame 

used, the sample size, the overall sample non-response rate 

and its components (e.q., refusals), and item non-response 

on all important questions. The report should also 

reproduce the exact wording and sequence of the 

questionnaire and of other communications to respondents 

(e.g., advance letters). All data from the study should be 

archived and made available to interested parties (see 

Carson et al. (1992), for an example of good practice in 

inclusion of questionnaire and related details; as of this 

date, however, the report has not been available publicly 

and the data have not been archived for open use by other 

scholars). 
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Careful fre~estinq qt a cy Questionnaire: Respondents in a 

cv survey are ordinarily presented with a good deal of new 

and often technical information, wall beyond what ia typical 

in •oat surveys. T.bia requires vary careful pilot work and 

pretesting, plus evidence fro• the final survey that 

respondent• understood and accepted the main description and 

questioning reasonably wall. 

Parenthetically, the claim sometimes made by CV proponents 

that particular methods of piloting, such as focus groups, are 

essential should be vie~ed with skepticism, since these claims 

are unsupported by any systematic evidence. Nor is it clear that 

what are called •state-of-the-art• CV surveys constitut~ 

somethinq entirely new or different from other types of serious 

survey investiqations. Thus, althouqh evidence that 

questionnaire development has been carried out carefully is 

certainly important, it cannot be taken as a self-sufficient 

basis of validity -- the more so because we know that many people 

will answer survey questions without apparent difficulty, even 

when they do not understand them well. A way of reducing 

pressure to give answers of questionable meaningfulness would be 

to provide respon~ents an explicit •no opinion• type of 

alternative when a key valuation question is posed. 

GQIPELINES FQR YALUE ELICITATION SUBVEXS 

/ 

~ 

~ 

The following guidelines are met by the best cv surveys and ·~ 

need to be present in order to assure reliability and usefulness 

. . 
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~ of the inforaatiqn tbat.i• obtained. 

o conaeryatiya Design: Generally, when aspect• of the survey 

design and the analysia of tba responses are ambiguous, the 

option that tanda to undaraatiaata willingness to pay is 

preferred. A conservative daaign increases the reliability 

of the estimate by eliminating extreme responses that can 

enlarge estimated values wildly and implausibly. 

0 Elicitation Format: The willingness to pay format should be 

used instead of compensation required because the former is 

the conservative choice. 

~ In experimental settings, the gap between stated intentions 

~ 

to support a particular referendum and actual behavior in the 

voting booth can be very great (see Magleby, 1984). This gap 

might be'treated by "calibration" if there were historical data 

on the relationship between such intentions and behavior. 

Unfortunately, we are aware of no data that is close enough to 

the CV context that could be used to calibrate CV responses. In 

the absence of historical data that can be used to calibrate the 

intentions reported in the CV surveys, the survey instrument has 

to be designed with extraordinary care so that it can stand on 

its own. 

0 Referendum Format: The valuation question should be posed 

as a vote on a referendum. 
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Aa is now generally recognized by moat cv proponenta, asking 

respondents to give a dollar valuation in response to an open

ended question praaanta thea with an extremely difficult task. 

At the •aa• time, CV proponent• also recognize that presenting 

respondent• a •et of dollar amount• from whiCh they are to choose 

is likely to create anchoring and otbar forma of bias. T.bus, we 

recommend aa the moat desirable fora of CV elicitation the use of 

a dichotomous question that asks respondents to vote for or 

against a particular level of taxation, as occurs with most real 

referenda. As already noted, such a question form also has 

advantage in terms of incentive compatibility. (If a double

bounded dichotomous choice or some other question form is used in 

order to obtain more information per respondent, experiments 

should be developed to investigate biases that may be 

introduced.) 

0 Accurate Description of the Program or Policy: Adequate 

information must be provided to respondents about the 

environmental program that is offered. It must be defined 

in a way that is relevant to damage assessment. 

Ideally a CV survey would elicit attitudes toward three 

alternative (future) recovery scenarios: (A) •immediate• 

restoration, (b) accelerated restoration, and (c) natural 

restoration._ Damages would be the difference between (a) and (b) 

~ 

~ 

on the assumption that accelerated restoration is provided by the ~ 

responsible party. Unfor~unat~ly, respondents may not find 
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~ •immediate• resteration vary plausible and they aay resist the 

notion that they should be expected to contribute to accelerated 

restoration when it ia an oil company that is at fault. If 

respondents are unable or unwilling to deal hypothetically with 

the moat relevant •clean-up• scenarios, alternative •prevention• 

scenarios will have to be used in the survey instrument. For 

example, respondents .. y be asked to vote for a referendum that 

offers reduced risk of another spill for a specified period of 

time. 2 The weaker is the linkage between the •prevention• 

scenarios and the "clean-up" scenarios, the more unreliable are 

~ 

the survey results. Rhetorically: Is a decade of prevention 

equal in value to the difference in value between accelerated and 

immediate clean-up? 

0 Pretesting of Photographs: The effects of photographs on 

subjects must be carefully explored. 

One effective means for· conveying information and holding 

interest in a cv interview has been the usa of large and 

impressive photographs. However, this technique is a two-edged 

sword because the dramatic nature of a photograph may have much 

more emotional impact than the rest of the questionnaire. Thus 

it is important that photographs be subjected to even more 

careful assessment than verbal material if the goal is to avoid 

~ 2 As in the survey actually performed by the State of Alaska 
after the Valdez spill (See c~rson et al. (1992)). 
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• Bgminder qf Undamaged sgbstituta comg9dities: Respondents 

auat be reminded of •ubatituta commodities, auch a• other 

comparable natural resources or the future •tate of the same 

natural reaource. Thi• ruinder ahould be introduced 

forcefully and directly prior to the main valuatio~ question 

to assure that respondents have the alternatives clearly in 

mind. 

• Adequate Time Lapse from the Accident: The survey must be 

conducted at a time sufficiently distant from the date of 

the environmental insult that respondents regard the 

scenario of complete restoration as plausible. Questions 

should be included to determine the state of subjects' 

beliefs regardinq restoration probabilities. 

survey respondents who would not suffer interim passive-use 

loss may not reqard full restoration as very plausible; 

therefore, they may report substantial passive-usa loss even if 

told that full restoration in some reasonable amount if time is 

certain. Kisunderstandinq of the restoration probability is moat 

acute when the accident has recently occurred and before any 

substantial restoration takes place. It would be ideal to assess 

steady state passive-use loss after natural and human restoration 

3 Failure to test the effects of photographs on responses is -
one shortcoming of Carson et al. (1992). 

~ 

~ 

~ 
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~ ia complete or n'arly ao, since then presumably respondents would 

believe in the restoration. If that is not a possibility, 

aurvaya ~ght be conducted over time until the reported 

willingness to pay aettles down (assuming that it doaa), aa the 

respondanta come to believe aore and more in the probable success 

of the restoration effort. Alternatively, respondent• •igbt be 

asked to value a m~nu of alternative poaaible acenarioa, without 

being told explicitly which is applicable for the environmental 

insult under study. The menu should be desiqned to force them to 

consider the difference between interim and steady-state passive-

~ 

~ 

use value. 

0 Temporal Averaging: Time dependent measurement noise should 

be reduced by averaqinq across independently dr.awn samples 

taken at different points in time. A clear and substantial 

time trend in.the responses would cast doubt on the 

"reliability" of the finding. 

o "No-answer" option: A "no-answer" option should be 

explicitly allowed in addition to the "yes• and •no" vote 

options on the main valuation (referendum) question. 

Respondents who choose the •no-answer• option should be 

asked nondirectively to explain their choice. Answers 

should be carefully coded to show the types of responses, 

for example: (i) rouqh indifference between a yes and a no 

vote; (ii) inability to make a decision without more time or 

more information; (iii) preference for some other mechanism 
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for .-king thi• deci•ion; and (iv) bored by -thia aurvey and ~ 
• 

anxioua to end it •• quickly •• posaibla. 

• xaa/np rollow-upa: Yea and no responses •hould be followed 

up by the open-ended question: •Nby did you vote yea/no?• 

Answer• •hould be carefully coded to show the types of 

response•, for example: (i) It ia (or isn't) worth it; (ii) 

Don't know; or (iii) The oil companies should pay. 

• cross-tabulations: The survey should include a variety of 

other questions that help to interpret the responses to the 

primary valuation question. The final report should include 

summaries of willingness to pay broken down by these 

categories. Among the items that would be helpful in 

interpreting the responses are: 

Income 

Prior Knowledge of the Site 

Prior Interest in the Site (Visitation Rates) 

Attitudes Toward the Environment 

Attitudes Toward Big Business 

Distance to the Site 

Understanding of the Task 

Belief in the Scenarios 

Ability/Willingness to Perform the Task 

~ 

We believe that these cross tabulations will prove useful in ~ 

interpreting and lending credibility to the responses and 

. . 
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possibly also in for.aing adjustments that can enhance 
• 

reliability. 

• Cbects on Understan4ing and Acceptance: Tba above 

guidelines aust be satisfied without aaking the instrument 

ao complex that it pose• task• that are beyond tbe ability 

or interest level of many participant•. 
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Since cv interviews often present information that is new to 

respondents, the questionnaire should attempt at the end to 

determine the deq.ree to which respondents accept as true the 

descriptions qiven and assertions made prior to the valuation 

question. such an inquiry shou~d be carried out in detail but 

non-directively, so that respondents feel free to reject any part 

of the information they were qiven at earlier points. 

GOALS FOR VALQE ELICITATION SQRVEYS 

The followinq items are not adequately addressed by even the 

best cv surveys. In the opinion of the Panel, these issues will 

need to be convincinqly dealt with in order to assure the 

reliability of the estimates. 

o Alternative Expenditure Possibilities: Respondents must be 

reminded that their willinqness to pay for the environmental 

program-in question would reduce their expenditures for 

privata qoods or other public qoods. This reminder should 
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be aore thaq pei:ofunctory, but less than overwhelming. The .J 
goal ia to induce respondents to keep in mind other likely 

expenditures, including those on other environmental goods, 

when evaluating the main acenario. 

consumer• can be expected to .ate expenditure deciaiona that 

are adequately a~nsitive to other expenditure possibilities with 

which they are familiar. But environmental referenda of the type 

presented in CV surveys are unfamiliar and respondents may not be 

aware of the large set of other expenditure possibilities that 

might be offered in future CV surveys or future referenda. 

Unless informed otherwise, respondents may suppose that there is 

only one environmental scenario that will ever be offered and 

they may overspend on it. 

It is not at all clear how exhaustive should be the list of 

alternative pub~ic goods that are explicitly presented. If the 

list is too brief, overspending can be expected. If the list is 

too long, respondents will be encouraged to spread expenditures 

to public goods for which there is not adequate total demand and 

which therefore cannot really be offered to thea. Also, if the 

list gets large enough to encompass a significant fraction of 

income, the gap between willingness to pay and willingness to 

accept may widen. 

It is also not clear what form the reminder should take. It 

does not seem enough merely to list other environmental goods 

since respondents would then have to guess the level of 

. expenditure that would be necessary to pay for the alternatives. 

~ 

~ 
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~ T.be survey should probably include aoae statement about the price 

of the alternatives, for exaapla, tha par capita expenditure that 

would be required to provide the items. 

• Detlegtion q( Trangactign Value: T.be survey should be 

designed to deflect the general •warm-glow• of giving or the 

dislike of •big business• away fro• tbe specific 

environmental program that is beinq evaluated. It ia 

possible that the referendum format limits the •warm glow• 

effect, but until this is clear the survey design should 

explicitly address this problem. 

Economic models of consumer behavior generally are basad on 

~ the assumption that value derives·from the goods and services 

that are consumed, not from the process by which these goods are 

allocated. But happiness that derives from charitable giving may 

come mostly from the act of giving rather from the material 

changes that follow from the gift. To give another example, 

consumers may get pleasure from the act of shopping as well as 

from ownership of the goods they purchase. Words that might be 

useful to distinguish between these utility-producing events are 

•consum~tion value• and •transaction value,• the latter referring 

to the process or transaction that establishes ownership. 

~ 

· We do not question the validity of •transaction value• or 

differentiate it from •consumption value• as far as damage 

assessment is concerned. But for both forms of value, 
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respondents need ~o be thinking clearly about the substitutes, 

since the closer are the substitutes the leas the damage that is 

done. In the case of •transaction value, • there are many close 

substitute& to cleaning up oil apilla aince there are .any other 

charitable activitiea that can generate the aame •wara glow• and 

there are .any other ways to expresa hostility toward big 

business and aodarn technology. 

o steady State or Interim Losses: It should he made apparent 

that respondents can distinguish interim from steady-state 
• losses. 

The quality of any natural resource varies daily and 

seasonally around some •equilibrium" or •steady state• level. 

Active-use value of a resource depends on its actual state at the 

time of use (and at other times), not on its equilibrium. But 

passive-use value of a natural resource may derive only.or mostly 

from its steady state and not from its day-to-day state. If so, 

full restoration at some future date eliminates or greatly 

reduces passive-use loss. surveys accordingly need to be 

carefully designed to allow respondents to differentiate interim 

from steady state passive-use loss. 

0 Present Value Calculations of Interim Losses: It should be 

demonstrated that, in revealing values, respondents are 

adequately sensitive to the timing of the restoration 

process. 
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As discussed in Section III above, the time profile of 

restoration following an accident potentially is an important 

determinant of active-usa loss and interim passive-usa loss, but 

respondents .ay have little ability to distinguish between and to 

evaluate different profiles. 

• 

0 

Adyance Approyal: Since the design of the CV survey can 

have a substantial effect on the responses,· it is desirable 

that -- if possible -- critical featur.es be preapproved by 

both aides in a legal action, with arbitration and/or 

experiments used when disagreements cannot be resolved by 

the parties themselves. 

Burden of Proof: Until such time as there is a set of 

reliable reference surveys, the burden of proof of 

reliability must rest on the survey desiqners. They must 

show through pretesting or other experiments that their 

survey does not suffer from the problems that these 

guidelines are intended to avoid. Specifically, if a CV 

survey suffered from any of the following maladies, we would 

judge its findings •unreliable•: 

A high nonresponse rate to the entire survey instrument 

or to the valuation question. 

Inadequate responsiveness to the scope of the 

environmental insult. 
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-- Lack ot understanding of the task by the respondents. 

-- Lack of belief in the full restoration scenario. 

-- •Yes• or •no• votes on the hypothetical referendum that 

are not followed up or explained by making reference to 

tba cost and/or the value of the program. 

o Reliable Reference suryeys: In order to alleviate this 

heavy burden of proof, we strongly urge the government to 

Undertake the task of creating a set of reliable reference 

surveys that can be used to interpret the guidelines and 

also to calibrate surveys that do not tully meet the 

conditions. 

. . 

,oeJ 
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