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Executive Summary

The purpose of this research is to devel op a nethodol ogy for using direct
interview survey techniques to estimte national benefits from freshwater
water quality inprovenents. In particular, this study has devel oped a nethod
for estimating the intrinsic benefits of water quality, a class of benefits
whi ch include option, existence, and bequest benefits anmong others. The
met hod al so neasures consumer recreational benefits, but does not estimte
industrial, commercial or drinking water benefits.

To acconplish our purpose we adapted the contingent valuation or wllingness-
to-pay (WIP) survey nethod for use in a national survey. W first devel oped and
pre-tested a research instrument which neasures how nuch people are willing to

pay each year in taxes and higher prices for national water quality of three

level s which we defined as "boatable," "fishable," and "sw mmable" (Chapter 3).
This instrument was then further tested in a full scale survey where it was

admini stered by professional interviewers to 1576 people conprising a nationw de
probability sanple. For experinental purposes, four equival ent sub-sanples

were asked different versions of the instrument. W perforned extensive

analysis on the resulting data to determne the extent to which the biases
associated with WP surveys were present (Chapter 4). Wth one exception, the item
nonresponse rate, the results are very favorable.

Because the purpose of our enpirical work is to test, validate and further
devel op the methodol ogy, we do not attenpt to derive national estimates from
these data. W do, however, develop illustrative estinmates for our cases
whi ch suggest aggregate benefits within the range of current national expen-

ditures on water pollution control (Chapter 5). Qur technique for estimating



intrinsic benefits involves identifying those respondents who do not use

for "in-stream' recreation and using their WP anmpbunts as surrogate

intrinsic benefits, Qur calculations, again illustrative rather than

definitive, suggest intrinsic benefits conmprise roughly 40-60 percent of

the overall WP benefits (Chapter 5).

On the basis of these enpirical tests and our concurrent work on

several inportant theoretical and conceptual issues relevant to water

benefits analysis (Chapters 1-2), we conclude that the use of a nationa

survey to neasure water benefits (including intrinsic) is a feasible under-

taking, W specify the changes in our pilot instrument and its administration

which will enable it to performthis task at acceptable levels of reliability

and validity (Chapter 6).

The following are sone of the major findings of this study in nore detail
° In the course of this project a number of theoretical and con-
ceptual problens inherent in the direct interview survey nethod
were clarified and further developed. In particular, work was done
on consuner surplus neasures (p.1-13ff), property rights (1-21ff)
and the classification of different types of benefits resulting
from water quality inprovenents (1-46ff). A number of conceptua
probl ens arose which were closely integrated with the theoretica
i ssues. These revolved around ill-defined property rights and
the unworkability of willingness to accept conpensation questions,
WA, Qur conclusion was that theoretical considerations and

survey considerations nust both be considered in the design of WP



i nstruments. Thanks to the recent work of Randall and Stoll (1980)
and Brookshire, et al. (1980), however we show that any theoretica
inpurity resulting fromthe bal ancing of these two considerations
need not bias the results as the correct theoretical neasures are
derivable fromthe appropriate survey nmeasures. Qur concl usions

on this question are summarized in Table 1.3 on p. 1-23.

The nost innovative aspect of this study is the devel opment of a
"macro" WP approach to benefits estimation. Previously, WP surveys
had been used prinmarily to assess wllingness to pay for locally
defined goods ("micro"). For reasons specified in the report,

water quality benefits lend thenselves to nacro WIP estination

at the national l|evel, however. Qur nmacro approach represents

the first time, to our know edge, that a national sample was surveyed for
benefits estimation purposes on their willingness to pay for a

public good. The devel opment of this nacro approach required the
design of several specialized research instruments such as the water
quality ladder (A-1l1) and non-localized benefits questions.

One clearly advantageous aspect of the macro approach is that, if
correct sanpling procedures are used, individual wllingness to

pay for water quality can be directly and reliably aggregated to

the national level, The sanpling techniques used to acconplish this
aggregation were inplemented in the survey used in this project

and are described in Chapter 4 (4-22ff) and Appendix V.



Qur pretest showed the traditional bidding gane format resulted in
respondent fatigue and a serious starting point bias problem To
overcone this problem we devel oped the anchored paynment card (3-14ff).
To test for bias induced by the paynent card, its format was systemat-
ically varied and three versions of the instrument were

adm nistered to separate sub-samples. As this experinent showed no
evidence of bias, the paynent card is a promsing technique for WP
studi es which wish to avoid the bidding game format.

Strategi c and hypothetic biases are of concern to econonists who desire

to use benefits derived from willingness-to-pay surveys. Qur nmmjor

conclusion here is that strategic and hypothetic are not opposite sides

of the same bias as had comonly been assumed in the WIP literature, but
conprise two separate and distinct potential biases. Table 4.3 on p. 4-22
shows the relationship of the two biases and which WP question
characteristics are necessary to mnimze their effects. W further
suggest and apply to our data several tests for the presence of strategic and
hypothetic biases. These tests suggest that strategic bias is not a
problemin our study. Qur findings with respect to hypothetic are

m xed because of an item nonresponse problem  However, regression
equations estinmated in Chapter 5 strongly suggest that those respondents
who did answer the WIP itens did not do so in a random fashi on; one of

the requirenents for the absence of hypothetic biases.



The item nonresponse problem consists of a high |evel of no response
to the WIP questions (38 percent) and a relatively high |evel of
zero anounts (16 percent). This problem may be attributed to the

ci rcunstances of the interviews (it was not possible to provide

the interviewers with special training or instructions for this

test as would be the case in a full scale inplenmentation of the

nmet hod and the WIP questions were asked after respondents had
answered a half hour's worth of questions for another study) and

the question wording (a too strong incentive was offered to the
respondents to say water quality wasn't worth anything to them
(4-49ff). | mproverments in the nethod, as suggested in Chapter 6,
shoul d reduce this problemto nmanageabl e proportions. Recommendations
are made for weighting procedures (6-6) which can adjust for the
remai ning mssing data.

In order for WP benefit estimates to be credible, a theoretically
sound predictive model nust be constructed and tested, W have
hypot hesi zed the primary determinants of willingness to pay anounts
for water quality to be: incone, water use, and environnental
attitudes. To neasure these and several secondary determ nants,

we chose itens fromthe long environmental survey which preceded

the WIP survey. Econonetric estimation of this nodel (5-15ff)
strongly supports our theory, The estimates are robust and highly
significant (Table 5.5, p.5-21). A special test for heteroskedasticity
appropriate for equations with both interval and dummy data was

devel oped for this estimation and successfully inplemented (Appendix VIII).
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Pr ef ace

This study represents one product of several which Resources for the
Future has prepared under a Cooperative Agreenent with the United States
Envi ronnental Protection Agency for "Methods Devel opment for Assessing
Economic Benefits of Water Pollution Water." The particular nethodol ogi cal
approach which we adopt in this report, a macro willingness to pay survey,
energed as we studied the problem It builds on a tradition of innovative
research using the willingness to pay methodol ogy which extends back to the
1960s and which has flourished during the 1970s as econom sts have grappl ed
with the challenging task of neasuring benefits. CQur use of the mnethod
diverges fromthis young tradition in several inportant respects, however,
and in this sense is innovative and experinental. In the course of changing
our nethodol ogy we also have found it necessary to address a nunber of
generic nethodol ogical, conceptual and theoretical issues pertaining to
benefits estimation. The fruits of our thinking on these issues is also
contained in this report. In this area, too, we are building on the work
of our predecessors.

To state a truism benefits estimation is a difficult and chal | engi ng
enterprise. Several years ago, Robert Haveman, commenting on a paper
whi ch anal yzed 60 benefit studies, declared: "To nme, the situation is
extremel y discouragi ng, because, in ny view, what has passed for benefit
estimates in these studies forns a catal og of what not to do in cost-
benefit anal ysis" (Haveman, 1975). In our endeavor to avoid joining this

i nfanous roll of abortive or msguided benefit studies we hewed as cl ose



as possible to the six nethodol ogical criteria set forth by A Mrick

Freeman Il in The Benefits of Environmental |nprovenent (1979a;10-12)

and to his dicta
Part of the art of benefit analysis involves sensitivity to the
gap between the ideal and the available and knowi ng how much
confidence to place in the estinates being generated. (1979a;13).
To help the reader to evaluate the extent to which we have succeeded in
this task we provide as much information as possible in this report about
the possible biases in our method and how we have tried to overcone them
In the case of the najor problem which we encountered, item nonresponse,
we describe in detail the procedures which we believe can resolve the
problemin a future application of the nethod.
The structure of our report follows fromthis approach. In the first
two chapters we discuss crucial theoretical and conceptual matters. Chapter 3
describes our research instrument. The next chapter describes the potentia
bi ases which threaten the validity and reliability of our findings and
our success in dealing with the problenms they present. Finally, in Chapter 5
we present our findings. Ever mndful that benefit estinates take on a
life of their own, however weak their methodol ogi cal and conceptual basis
may be, we offer our findings only for what they are: experinental data
to test a method. Qur findings are suggestive, but only a full scale
application of a revised instrument can produce estimates of sufficient
reliability to use for policy purposes. The final chapter discusses the

nature of the revisions we propose.
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Chapter 1

THE W LLINGNESS TO PAY METHCOD, CONSUMER SURPLUS
AND WATER QUALI TY BENEFI TS

In valuing environnental amenities, benefit-cost analysts try to

ascertain what individuals would be willing to pay and/or would have to

be paid for a particular public investment in a world where markets were
pervasi ve. In such a world the prices for narketed goods woul d convey
infornmation sufficient to ascertain what "the gainers and | osers from sone
public investnent will consider equivalent in value to their respective

gains and |osses" (Brookshire, et al., 1979:33). Since a world like this does
not exist for public goods such as the quality of the nation's freshwater
streans, rivers and |lakes -- the subject of this report -- the shape of

the demand curves for these goods cannot be determined directly and economi sts
have been forced to develop techniques to infer the value of these goods.
According to Freeman (197%4) there are three approaches to determ ning

the val ues individuals place on inprovenments in environmental quality when
markets fail or are nonexistent: (1) holding a referendum on proposals

for alternative provisions of environmental quality, (2) using market

data for substitutes or conplements of the environmental quality being studied
in order to determne the demand curve for the environnental quality, and

(3) direct questioning of individuals about the value of environnental quality
to them personally. The first method, referendunms, have not been used in
determning national policy on any environmental quality issues and few |egis-
latures run on platforns of specific provision of an environnental anenity.

The second nmethod is the determnation of the demand curve for environ-

mental quality indirectly through its relationship with a market good. This

t echni que has been used extensively, particularly in the area of recreation.
Exanpl es of the indirect estimation technique include: (1) the

determnation of substitutability in household production functions,
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(2) the travel cost nethod which assumes that a conplenentary position

exi sts between travel cost and enjoynent of environmental quality and

(3) hedonic pricing which assumes that environnental quality is not a pure
public good and that a consumer can substitute (trade) market goods to obtain
more or less of the environmental anenity. (Property values are usually
used).

Each of these three methods of using market generated data has limta-
tionsl which are unique to the method. In addition they all suffer fromthe
common inability to estimate the demand for benefits which are strongly
separable in utility functions, 2 a characteristic which severely limts
their utility for water benefit estimations. Freeman (1979k), for exanple,
suggests that environnmental anenities which are not directly associated
with private good consunptions are separable froma utility function standpoint.
Exi stence value certainly neets this criteria and thus is probably a separable
component of a consuner's utility function, Cicchetti and Freeman (1971)
argue that some forns of option value are probably strongly separable. Hence

nost of the water pollution control benefits we will later define as "intrinsic

and which are a primary subject of this report are not capable of being

estimated by nmeans of these techniques.

1
See Brookshire, et al. (1979), Freeman (1979a) and Feenberg and MIIs
(1980) For critiques

2Strongly separable utility functions take the form
v=vivt® + vi@ + @]

where X and Y are subsets of nmarketable goods and Q is the public good.
Changes in Q have no effect on the marginal rates of substitution of any
of the marketable goods. For a discussion of separability condition in
utility functions with respect to public goods see Freeman (1979a: 70-78)
or Mahler (1974).
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The third approach,which is the one enployed in this study, uses the direct
techni que of asking people in surveys what they are willing to pay or to
accept for specified levels of the public good. The use of surveys, as
Brookshire, et al. have argued at length, allows the analyst to shortcut

the problens inherent in the indirect method by "positing a world

of pervasive markets in a formtotally consistent with theoretical nodels
of valuation for public goods" (1979:28). Mst uses of the WP mathod,3
including ours, limt themselves to hypothetical markets where no noney

or goods actually change hands. In a couple of intriguing instances, however,
researchers have used the nethod in the context of a sinulated narket. One
case involved subjects paying the amount they bid to see a closed circuit
TV program (Bohm 1972); the other one measured hunters' willingness to
accept nmoney for Canadi an geese hunting permts by paying themthe amounts
they were willing to accept in exchange for a surrender of the permt
(Bishop and Heberlein, 1980). The sinulated market technique has little
applicability to nost environmental goods because it requires exclusion
fromthe benefit (not seeing the TV program surrendering the hunting

license), a situation which is inconsistent with how public goods such

as air and water are actually provided or how it is possible to provide

themin an experimental situation

3V% use WIP for convenience, as the nethod properly refers both to
people's willingness to pay (WIP) for a public good or their wllingness
to accept (WA) conpensation for the inposition of a public bad
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This Study

The objectives of this study are to design and validate a nethod
which can: 1) measure the national benefits of freshwater water pollution
control to consuners and 2) determ ne what portion of these benefits cone
fromin-streamrecreational values (e.g. boating, fishing) and what
portion fromthe intrinsic or non in-stream recreational values (existence,
option, aesthetic, etc.). Very little enpirical work has been done on the
| atter objective and no previous study has neasured the forner using the
WP method. Qur method enploys a questionnaire to ask a national sanple
what they are willing to pay for national4 water quality of specified
| evel s: boatable, fishable and sw mabl e.

W adopt the willingness to pay method because it is the only one of
the three valuation nethods which can be used to estimate intrinsic
benefits. It has the significant added advantage that willingness to pay
results obtained for a national probability sample of respondents nay be
straightforwardly blown up to give national benefit estimates. Studies
using an indirect method, when based on specific sites, present a problem
in this regard, for aggregation fromsingle, or even a few, sites to the
nation as a whole involves problens of definition and conputation. (See,
for exanple, the companion report by Vaughan and Russell under this
cooperative agreenment.) This method is not without its problems too,

which we wi Il discuss at considerable |ength insubsequent chapters. For

Al the previous uses of the WP nethod to estimate the benefits of
environnental public goods were limted to local or regional studies. For
reasons we wll discuss in subsequent chapters, the characteristics of
national water quality and its benefits are such as to nake a national WP
survey a feasible and desirable undertaking.
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the moment we should sinply note that the methodol ogi cal requirenments
for a successful WP survey are fornmidable. Not only nust the instrunent
describe the hypothetical market in a manner which meets the requirenents
of economic theory, it should also be understandable to respondents with
| ess than a high school education. The sanpling and field work nust neet
high standards, and the sanple size should be [arge enough to pernit reliable
estimates. The fit between the respondent's experiences and the hypothetica
situations described in the questions nust be close enough to render the
situations meaningful to the respondents.

In this chapter we discuss briefly the willingness to pay nethod

of benefits

in the context of economc theory and of the types/which accrue from water

pol lution control. Qur purpose is to clarify the theoretical basis for

our measurements and to review the literature on intrinsic water benefits.
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Benefit-Cost Analysis

The purpose of this study is to estimate certain benefits resulting
fromraising the anbient |level of fresh water quality in the United States.
These benefits are one side of a benefit-cost analysis and may be defined
internms of the (Hicks-Kaldor) Pareto optinality conditions (M shan, 1976a)5
which allow for the possibility that those who gain in utility by a change
in state can conpensate those who lose utility as a result of the change.
In our case,where water quality is assuned to be a nornmal good, benefits
are the largest amount of the nuneraire the individual is willing to
pay to obtain a given higher level of water quality, while costs are the
smal | est anount that those producing the water pollution are willing to
accept for reducing their pollution enough to achieve the specified Ieve
of water quality. This can be expressed in terns of utility for consuners

and producers.

UWC,Y) = uW,v - B) for consumers
U(Wwe,Y) = uWt, Y + C) for producers6
wher e
W% = the initial provision of good W
W o= a hi gher level provision of good W
Y = income or all other goods (nuneraire)
B = the anount of Y consumers are willing to pay to obtain wh
5

Benefit-cost analysis has |ong recognized that decision nmakers should
consider criteria other than economc efficiency in inplementing a policy,
in particular distributional issues. These criteria are not considered

in this study. For a discussion, see M shan, 1976a

6Since this is a study of benefits rather than cost we will not consider
production cost and producers surplus and their associated problens (See
M shan, 1976a).
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C = the snallest amount of conpensation that producers are willing
to accept to reduce their pollution enough to achieve W

These definitions can be seen to be those of the H cksian (1956) conpensating
measure of consumer surplus, a topic which we will shortly address at greater
length. Follow ng Mshan (1976a, 1976b) we assign a mnus sign to cost

and a plus sign to benefits and aggregate over consumers and producers,

The standard benefit-cost equations for a change from one state to another

can be expressed in terns of the H cksian conpensation neasure as follows:

(1) 8¢ -3¢ >0=:cu>0
(2) B¢ -1c<0=3M<0
(3 8% -3c=0=zeM=0

VWere
B° = Total benefits of the proposed change
C° = Total costs of the proposed change
CM = H cksian conpensation neasure

The discussion thus far has been deceptively sinple. W now need to
address the conplications which arise fromthe special characteristics of
public goods, the nature of public policy, and the limtations of the
survey WIP nethod. These matters are a necessary background to the resol u-
tion of the debate over exactly which consumer surplus nmeasure is nost

appropriate for neasuring the benefits of environnental anenities.



Public Goods and Public Policy

Public goods such as national levels of water quality are those which
once produced can be supplied to everyone at zero marginal cost and whose
enj oyment by one person does not intfrfere with the enjoyment of another.

easi
Furthernore, individuals cannot/be eleuded from enjoying the benefits of
the public good, once it is produced. These goods are normally produced
as a result of governnent action, either by governnent requiring firms or
i ndividuals to produce the goods or by government directly subsidizing this
production fromtax revenues. Once produced, public goods are usually
provided free. In the case of water quality Congress declared its intent
in the Federal Water Polltuion Control Act (1972) that all freshwater bodies
reach fishable and swimable quality by 1983. Private firms now have to
clean their water discharges to nmeet government regul ations, and the
federal government subsidizes the major portion of a waste water treatnent
pl ant construction program for |ocal governnments.

For goods which are provided through markets, individuals are always
free to optimize by trading along their budget lines in order to reach
the highest indifference curve possible. In this situation, neasuring the
consuner surplus is a straightforward problem This is not the case for
national water quality, however. First, since "clean water" is a public
good, it is provided free to citizen consumers who wish to boat, fish
wat er ski or sinply contenplate it. As such it is available at any given
tine only at the quality level provided by government policy irrespective
of whether sone consumers are willing to pay nore for higher water quality.

In the case of national freshwater this quality level consists of two
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factors: a) the anbient quality level (boatable, fishable, sw mmble,

etc.) and b) the anount of the overall stock of freshwater which is nandated
to reach a specified quality level, Thus if the governnent had set a

boat abl e water quality standard for all freshwater, those who w shed to have
a higher standard for the nation's water (e.g. fishable) would have no way
to obtain it short of changing governnent policy.7 Even if this were not
the case, it would still make no sense to use survey techniques to ask
consuners how nuch they were willinging to pay for the quantity and quality

of national freshwater they regard as personally optimal. Let us

say person A mght be willing to pay $339 a year for

national water of fishable quality and person B $400 for boatable quality

water. Once having obtained data in this form however, it is inpossible

to aggregate the WIP anounts to get a national benefit estimate for any
water quality

but the highest/level for which WIP anbunts are available. That is, we

can reasonably count B's amount for boatable water as the anount which

he would also be willing to pay for the higher, fishable, |evel which A

7
This is an oversinplification, of course. Many public goods, fresh

wat er included, are also available privately at a cost. Naturally, nationa
water quality of a certain level can only be provided by the governnent.
But a consuner faced with the absence of public |akes and streans of fishable
water quality in his or her locality may be able to obtain access to private
water of that quality for a fee of some kind. The existence of numerous
private swi nmng pools, clubs and beaches attests to the w despread use
of privately supplied water for swming, The availability and desirability
of these optional sources of water presumably influence the value people
place on the public supply of freshwater.
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regards as optimal, giving a total WP anount of $739 for fishable water
W cannot, however, reverse the process and deternine what A woul d be
willing to pay for any level of water quality below his optimum He might
be willing to pay nmost of his $339 for water of boatable quality or he
mght not be willing to pay anything for water of such inferior quality,
The irrevelance of the consumer's willingness to pay for his or her
optimal personal provision of the public good greatly linits the range
of consuner surplus neasures which are appropriate for the study of nationa
water benefits. David Bradford (1970), in an expansion of Samuelson's
(1954) early denonstration that the demand for a public good is the
vertical sunmation of individual demand curves, takes these factors into
account in developing his theoretical framework for the valuation of
public goods in benefit-cost analysis. This franework and its subsequent
expansion by Randall, Ives and Eastnman (1974) has been the theoretica
basis for most of the WIP surveys. Bradford nakes the assunption that
i ndi vidual s choose between various bundl es of goods which may differ in
quantity and quality and proposes the concept of an aggregate bid/ benefit
curve (more recently referred to as the total value curve) which he defines
as the vertical summation of the individual bid curves. Because of this
assunption, Bradford was able to denonstrate that over any relevant range,
the aggregate bid curve and its corresponding narginal bid curve (demand
curve) need not be continuous or downward sloping. |If the aggregate cost

is known and the marginal cost curve is derivable, the Bradford franework
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resenbles the traditional profit maximzation franmework with the optimal
production occurring where the marginal aggregate bid curve and the nargina
aggregate cost curve intersect (See Figure 1.1). Wat is being optinized here
is total welfare or utility rather than profits. This intersection can be
shown to be the point where the rate of comodity substitution equals the rate
of technical substitution which is the traditional welfare econonics position
necessary for Pareto optinmality (Bradford, 1970; Henderson & Quant, 1971).
Consurmer surplus is usually used as the measure of the aggregate benefit curve.
This caveat should be added. If a unidinmensional scale (underlying
metric) is unknown or does not exist, it will be inpossible to estimte
the demand or supply curves for the public good. This means that only
specific levels of production can be conpared with the initial |evel or
with other specified levels. This is, however,nat as serious a problem as
it mght appear since policymakers al nost always choose between a limted
nunber of alternative policies, the benefits of which can be neasured

in the framework we present.



Figure 1.1
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Consuner Surpl us

The concept of consuner surplus has been the subject of considerable debate
anmong econom ¢ theorists (Curie, et al., 1971) and anong those who use the concept i
benefit-cost analysis it has been the subject of some confusion unti
recently. Consumer surplus was at the center of the welfare economcs
of Marshall and Pigou. After a period of neglect, it becane a point of contention
between two em nent theoretical economsts; Paul Sanuel son and John H cks.

Sanuel son (1947) argued that consumer surplus was a subject of "historica
and doctrinal interest, with a |imted anount of appeal as a mathematica
puzzle," a view echoed nore recently by Silverberg (1978) who charged

that "attenpts to use consuner surplus to measure welfare |osses are largely
the application of the inappropriate to measure the undefinable." Hcks, on
the other hand, argued strongly that consunmer surplus is useful to welfare
econom cs and his view has come to prevail anmongst those who conduct
benefit-cost analysis.

_ (1941, 1943, 1956) o . o
Hcks /in a series of works beginning with The Revision of Consuner

Surplus (1941) and concluding with The General Theory of Demand (1956)

redefined the concept in an attenpt to overcome the objections to the
Marshal [ian version. He devel oped four definitions of consumer surplus
whi ch become eight when both price increases and decreases are taken into
account. These measures are set forth in Table 1.1. The distinction between
the surplus or variation neasures depends on whether the consumer is allowed
in response to price change
to adjust his or her purchases to optimze his or her consunption/(variation)

or whether the consumer is sinply offered fixed quantities of a particular

good (surplus), The second set of distinctions depends upon whether the
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Table 1.1 TYPES OF CONSUMER SURPLUS MEASURES
FOR CONTI NGENT VALUATI ON STUDI ES

H cksi an Measures

I's Choice over quantity
and qual ity provided?

Does consuner's initia
level of utility change?

Does consumer buy or sel
t he good?

No Surplus

Yes Variation

|~ No Compensation (CS)<<

\\\~YesEquivalence (ES)<<::

///, No Compensatiocn (CV)<1

~

Yes Equivalence (EV)‘<::

’//,Pay WTP (CS)

Accept WTA (CS)

|- Pay WIP (ES)

N

Pay WTP (CV)
/,/’

Accept WTA (ES)

Accept WTA (CV)

’//,Pay VTP (EV)

Accept WTA (EV)
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consuner's reference point is his or her initial level of utility or not.
In the conpensation type, the individual noves along the indifference curve
determned by his or her present utility. In the case of the equival ence
type, the individual noves froma point on one indifference curve (his

or her initial utility) to a point on another indifference curve, Thus

t he equival ence neasure always represents either a gain or a loss in utility.

Since none of these neasures fulfills the need for a single concept
to measure welfare loss or gain fromvarious price or quantity changes,
anal ysts have to choose which of them nmeets the requirements for their
particular case. Mshan, for one, in a series of witings (1947, 1960,
1971, 1976a, 1976b) argued that the H cksian conpensation variation neasure
Is the appropriate measure of welfare gain or loss if a potential Pareto
I nprovement is being considered. He further argued that the variation form
rather than the surplus formis the correct measure of consumer surpl us.
M shan went so far as to drop all discussion of the conpensation surplus

measure in his later works including his influential book, Cost-Benefit

Analysis (1971, 2d ed. 1976a). The choices between surplus and variation,
and conpensation and equival ence, were nuch discussed during the 1970's as
anal ysts conducting the WP surveys tried to determ ne which consuner

surplus neasure is nmost appropriate for the case of non-narketed environ-
nental goods, the property rights for which are ill defined and which are
provided to consuners in fixed quantities. The appropriateness of nmeasures

i nvol ving paying for the good (WP) versus accepting conpensation for it (WA)

was al so discussed and tested enpirically during this period. Ve conclude



fromour review of these discussions and experinents that the nmost appropriate
measure of consuner surplus for WP surveys is the conpensation-surplus WP
measure and that when nethodol ogi cal considerations preclude the use of

questions in this form the equival ence surplus WP neasure should be used,

Surplus vs. Variation

Let us address the surplus vs. variation choice first. Mshan relegated
inmplicitly
the surplus formto the dust heap, a position taken/by others, nost recently

Dani el Feenberg and Edwin S. MIls in their book Measuring the Benefits of

Water Pollution Abatenent (1980). As we have shown above, however, our case

of well defined levels of water quality fits the nodel of |unpy goods which
Randal | and Stoll (1980) have shown require the use of H cksian surplus
measures. Since our case is typical of many environmental amenities,the
surplus neasures are appropriate for nost WP surveys because only they neasure
people's willingness to pay for fixed quantity/quality bundles of public

8
goods.

The Surplus Measures: Definitions

This leaves four neasures of consumer surplus as the object of our
concern. Before proceeding further let us define these in words and identify

t hem graphically as fol | ows:

8 Freeman (1979b), after correctly distinguishing the variation and
surplus measures according to H cks' definitions, inexplicably ignores
this distinction when he argues that if people are only offered fixed
quantities of goods the conpensating variation measure is equivalent to
the conpensating surplus neasure and hence one only needs concern hinself
with the variation neasures.
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e WP (CS) --The maxi mum anount a consuner is willing to pay to
obtain a prespecified level of W(e.g. water quality) and have
his or her utility remain the sane as it was initially,

e WA (CS) -- The mininmum anount a consuner is willing to accept
for having Wdecline to a prespecified |evel wthout changing
his or her utility.

e WP (ES) -- The maxi mum anpbunt a consumer is willing to apy to
avoid having Wlowered to a prespecified level; either the change
in water quality or the paynment will lower the consuner's utility.

e WA (ES) -- The mininum amount a consuner is willing to accept
to forego a promised increase to a prespecified higher |eve
of w Either the paynent or a higher level of Ww Il increase
the consuner's utility level.

On Figure 1.2, if the initial position is A and the prespecified

i nprovement is Q to Q, then WIPS is the ampunt of Y represented by

the line segnent AE wTP®® js the amount Y represents by the |ine segment
AE. The reduction in utility is acconplished by moving the consumer from
D(Q on Il) to A(Q on I). The consunmer is then indifferent between

tradi ng AE anount of Y to get back to Q', the original endowrent of W

wTAa®® is the ampunt of Y represented by the line segment CA.  The consuner
in this case is noving along indifference curve Il going from@Q to Q in
exchange for AC of Y. wra®® represents an increase in utility, To make
this exanple parallel with the the WFPes measure, the consuner will nove
fromA(Q onl) to D(Q on Il) and is asked how nuch Y would it take to nove

back to his or her original endowrent of Q but remain on indifference curve 1|1

That quantity shown on the graph is Ca.
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From Figure 1.2 it is readily apparent that the two wllingness to
pay nmeasures are equal and that the two willingness to accept neasures are
equal . Further, it is apparent that the WA neasures are not incone bounded.
Wthout proof (which may be found in WIlig, 1976; Randall and Stoll, 1980;

and Brookshire, Randall, and Stoll, 1980) we cite the follow ng usefu
general i zations about the relationship between the neasures: (1) WP <

Marshal lian Consuner Surplus (M < WA (2) for the case of zero incone
elasticity of income for the public good, all of the H cksian neasures

are equal and are also equal to the Marshallian (M consumer surplus, and

(3) when incone elasticity (price flexibility of income for the good)\9 is snall
(generally less than 1) and/or WIP (WA) is small relative to income (generally
5% or |ess) the bounds between WIP and WIA have been rigorously defined and

are usually less than estimation error. Fromthese findings we may concl ude
that the two WIP or the two WA measures may be freely substituted for each
other and that these measures will be close to the Marshallian consuner surplus
observed from nmarket data and that the WA neasures could be derived fromthe
WP neasure or vice versa. Enpirically the bounds between the WA and WP

testabl e
measures woul d be / if it were not for respondents' aversion to the WA

measures whi ch we discuss shortly.

9
Price flexibility of incone for a good is anal ogous for the incone
elasticity for a good except that only specified quantities of the good
are supplied (Randall and Stoll, 1980).



Table 1.2

I nplied Property
Rights

Yes
(consumer hol ds)

NO
(consumer does
not hol d)
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TYPES OF PROPERTY RI GHTS
FROM THE CONSUMER S PERSPECTI VE

Legal Property R ghts

Yes No
(Vested by Law) (Not Vested by Law)
Legal property "Squatters Rights”
Soatchle
Hypot het i cal Non property
Fishable
Swimmable
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Criteria for Choosing Between the Hi cksian Surplus Measures

Now that we have defined the four types of Hi cksian surplus neasures
| et us consider them fromthe standpoint of measuring consuner surplus in
WP/ A surveys.10 They are formed by conbinations of two set of distinctions:
equi val ence vs. conpensation and willingness to pay vs. wllingness to
accept. To determne which conbination is the correct measure for an
envi ronmental good being valued in a WIP/ A survey we need to conpare the
property rights posited in the questionnaire with the actual distribution
of property rights for that good. Before making our argument we need to
distinguish two types of property rights. The usual sense of property right
is aright vested by law. In much of what follows we speak of property
rights in different sense, as the actual endownent of goods held by a
person, to which he or she can add or subtract (Silverberg, 1978). Freenman
calls this "inplied property rights" (1979b). Table 1.2 shows the relationship
between these two types of property rights, names the categories, and
| ocates the boatable, fishable, swi muable [evels of water quality.

Speaki ng now of property rights (inplied), the initial endowrent
or inplied property right defines the initial indifference curve that
the consumer is on. Additions or subtractions of goods to the consumer's
initial bundle of good which are counterbal anced (thereby preserving the
sane utility level) are Hicksian conmpensation neasures. Changes in the
initial endowrent or inplied property right which are not exactly counter
bal anced (thereby shifting the consunmer to another indifference curve)

are equival ence neasures. Fromthe standpoint of the individual

10At this point we will tenporarily refer to these surveys as WP/ A
in order to avoid termnological confusion.
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consuner, if producers have the right to pollute waterways then consumers
must bribe theminto not polluting if the consuners desire better water
quality. This calls for a WIP neasure. In the opposite case, where
consunmers own the right, producers must bribe the consumers if they wish

to pollute and a WA neasure should be used. Conpensating surplus neasures
are appropriate when the contingent situation described to respondents

in a WIP/ A study uses the sane distribution of property rights as actually
exists at the tine of the study. In this case there is no redistribution
inmplied in the instrunent and the potential Pareto-inprovement beconmes the
proper criterion. \Were the instrunent posits a property right which
differs fromthe existing situation, redistribution is inplied and the
equi val ence surplus neasure is called for (Mshan, 1976, Table 1.3
cross-tabul ates the existing and the contingent property rights to show

whi ch measures of consuner surplus are theoretically correct for the four
conbinations. While these distinctions are clear theoretically, in practice
they are difficult to apply to WIP/A instrunents. W will illustrate this

difficulty by discussing our choice of consumer surplus measures and why we

bel i eve WIP/ A surveys are restricted to the equival ence and conpensating
WP neasures.

W sought to measure the respondent's consuner surplus for three
l evel s of national water quality: boatable, fishable and swimable. To
identify the theoretically appropriate consumer surplus measure we had to
deci de what property right (inplied) consuners presently have for these

environnmental anenities. The Federal Water Pollution Control Act (as anended)
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Table 1.3 ROLE OF PROPERTY RIGHTS I N DETERM NI NG THE
RELATI ONSH P OF THE WIP, WIA, COWPENSATI NG AND
EQUI VALENCE DI MENSI ONS OF CONSUMER SURPLUS MEASURES
FOR WP/ A SURVEYS VALU NG ENVI RONMENTAL PUBLI C GOCDS
The Zxisting Property Right (Irpliel)
Cont i ngent
Property R ght Consuners Consuners
Specified in the Own Do not own
Questionnaire
(1'npli ed)
Consumers own Conpensat i ng Equi val ence
WIA WIA
Consuners do Equi val ence Conpensat i ng
not own WP WP
IFF .82 RFF Js. 83, 34
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endows the public (individual consunmers) with a legal entitlement to
fishabl e/ swi mmabl e water nationwi de, the goal specified in the Act to be

achieved by 1983. Its Congressional architects declared: "This legislation
woul d clearly establish that no one has the right to pollute -- that

pol lution continues because of technological linmts, not because of any

inherent right to use the nation's waterways for the purposes of disposing

of wastes" (Rosenbaum 1977:159). Feenberg and Hlls (1980), however,

contend that in practice property rights to water quality are ill defined

and in a state of flux. W agree and think this is particularly the case
fromthe consumer's point of view Mny consumers are personally unaware

of the national goal. Wat they hear about is national freshwater |akes and stream
virtually all of which are at the boatable | evel at the present time, although what
they experience locally may be of higher quality. In this context and with

regard to the overall national |evel of water quality which is the public

good we are valuing, we believe the inplied property right is such that
it is appropriate to treat freshwater of boatable quality as if the rights
to it are actually owned by consunmers and to regard rights to water of
hi gher quality as not (yet) owned by them

Wien it comes to deciding how to specify the property right (inplied)
in our questionnaire theoretical purity gave way, as we believe it must,
to nethodol ogical realism In theory the distribution of property rights
(implied) for water quality, as specified above, should be replicated in

the questionnaire. If we did this the consumer surplus associated with
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boat abl e water over some base (very low quality) level would have to be
measured by a conpensating WIA questi on and swi nmabl e and fishabl e water
by a conpensating WP question. Wile we followed this theoretically
desirable practice for the swimmble and fishable levels (Qs. 83, 84),
for methodol ogi cal reasons we nmeasured the boatable level (Q 82) with an
equi val ence WP neasure instead of a conpensating WA item

We nade this substitution because the hypothetical market presented
in WP/ A instruments nmust accord sufficiently with the respondents frane
of reference, otherw se respondents wll give neaningless answers. Cearly,
aski ng our respondents how nuch they are willing to pay for higher (fishable
and swi mmable) levels of water quality than they presently enjoy (NT2%)
meets the frane of reference test especially as conpared with the alternative
of asking themto accept conpensation for reductions in |evels which they
have not yet received (WTACS). The use of wT2°° i's not appropriate for
boat abl e water, however, since the respondents already enjoy national water
of that quality. It would be inconsistent to have them pretend that nationa
water quality is non-boatable and to ask them how much they are willing to
pay to raise it to the boatable level. The theoretically appropriate
nmeasur e, WTACS; also fails the frame of reference test. Analysts who
have attenpted to ask WIA questions report that an unacceptably |arge
number of respondents respond to WA questions by either refusing to
answer the questions or by saying there is no price they would accept for
the loss of environmental quality being valued. In one study of the value

people place on visibility in the Pour Corners region 52 and 51 percent of
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two sanples recorded infinity bids for the WA questions (Eastman, et al., 1974:581)

I n another study of the value of hunting to hunters, 54 percent refused to
accept any finite anount of conpensation (Brookshire, et al., 1980:487). The
WA format places respondents in a situation which is both un-

fam liar and which is perceived by many as unfair. People are not accustoned
to being offered conmpensation for environmental goods and apparently sone
feel offended by the notion. These considerations |ead researchers who

have experinented with the WIA format to conclude: "W cannot reconmmend
conpensation (WA) ganes" (Eastman, et al., 1974:583) and "iterative

bidding formats for the direct observation of WTACSdo not appear to collect
reliable value data" (Brookshire, et al., 1980:488).

Fortunately the enpirical consequences of yielding to nethodol ogical
consi derations in the choice of tepealt:pnffggé) surplus measure are mnor. Randall
and Stoll (1980) and Brookshire ,/ have cal cul ated rigorous bounds for the dif-
ference between WIP and WIA neasures. Using their equations the WA measures

can be derived fromthe WP neasure and the differences between the two are

smal | . For exanple, using equations (11) M - WIP ~ :M  and
M -
2Y
(13) WA - WIP 23_ g_}gz of Randall and Stoll (1980), and assuming for
Y
illustrative purposes the price flexibility of inconme (2 ) = .7, household

_ — /WIA can be derived from WP, .
income (Y) = $18,000 and WIP = $250, Equation (11) is solvent for M using

a quadratic and then substituted into equation 13. The difference between

the WIP and the WIA neasures is approximately $2.50 or 1 percent of WIP.
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The Nature of Water Benefits

Water pollution has a wide range of effects on various types of con-
sunmers and potential consumers. Insofar as these effects are harnful
they inpose "costs." Since the expense of reducing pollution involves
anot her type of "cost" we can avoid unnecessary semantic confusion by
calling the |osses inposed by a reduction of environnental quality "damages,"
and the gains associated with reduced pollution "benefits" (Freeman, 1979b).

The basis for determining what is to be regarded as a damage or a benefit
is individuals' preferences about the ideal state of the world. W tend
to assune a societal consensus about which effects of a given change in
pol lution should be defined as benefits and which as damages, but such a
consensus is not inevitable. If, for example, a significant segment of the
popul ati on harbored an aesthetic preference for nmisty |andscapes they
mght regard a reduction in air visibility from 100 nmles to 40 mles
caused by the operation of large scale coal-fired power plants in the
Sout hwest as a benefit rather than as a danmage. Fortunately, a strong
consensus does seemto exist as to which environnental changes should be
consi dered benefits and which as damages; otherwi se benefit estimation
woul d be even nore conplex than is currently the case. The consensus
does not extend to the amount of the benefit created by a change in an
envi ronnental good. Since this varies across individuals, "W define the
benefit of an environnental inprovement as the sum of the nonetary val ues
assigned to these effects by all the individuals directly or indirectly

affected by that action" (Freeman, 1979h:3).



1-28

As the benefits associated with changes in an environnmental nedia
such as water are diverse, any attenpt to estimate benefits nust specify
whi ch benefits are to be neasured and which are not. Oherw se certain
benefits may be inadvertently left out or others may be overestimated due to
double counting. There are several lists of the benefits of inproved water quality
in the literature (Feenberg and MIIls, 1980; Freeman, 1979a), none of which is ful

satisfactory. Table 1.4 offers our categorization of water benefits. |t builds

on previous distinctions for the mpst part, but adds a category of non-direct
use benefits which we call "indirect" benefits and assenbles all the non-
direct use benefits in a single "intrinsic" category.

Direct use refers to activities which currently use water either by with-

drawal or by instream use (Feenberg and MIls, 1980:8). |Inproved water quality

in freshwater rivers, streams and lakes can result in a variety of _withdrawal
benefits. 11Industries which require water of a certain quality for their
processes mght have |lower water purifying costs and | ess danage to equi pnent
whi ch uses water. Likewise the costs of purifying water for use in washing
agricultural produce mght be lowered. Drinking water benefits would occur

if the inproved quality of raw water supply sources |owers the costs of
purification and/or reduces the health danage by previously unrenpved
pol | utants. (A conpanion report to EPA under our cooperative agreenent by
Mark Sharefkin addresses the question of drinking water benefits.)

I nstream use benefits occur in tw ways: via increased output or

| ower costs in comrercial fisheries and via the array of activities --

11 . .
These are conparable to what Freeman (1979a) calls "diversion uses."
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NATI ONAL BENEFI TS OF CLEAN WATER

Table 1.4
_ [ ndustry
Wthdrawal --- Agricul ture
| Drinking water
Direct Use ---- -
Conmmer ci al Fisheries
I nstream ----
[ Boating
Recreation — Fi shing
o | Swi i ng
Consumptive recreation (i.e.
- duck hunting)
Habi tat based ---
Nonconsunptive recreation (wld-
- | life watching and phot ography)
Indirect ----

Water enhanced recreation (i.e.
pi cnicing, canmping, sightseeing,
ot her)

_Aesthetic -------
Qther activitiy (i.e. comuting
Intrinsic ----- | to work)
- Short term
Personal =~~~ "7
. Long term
Option  ------
I ntergenerational (bequest)
_Exi stence
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fishing, swimming, the like -- by which people use water to
recreate, These activities are very popular =-- two-thirds of our respondents

participated in at of during the past

two years -- to estimate national

benefits a of the of

water pollution control., Freeman (1979a), gives a

where recreation accounts of of water
recreation use the travel cost "participation model"
approach, (197 7) used the WTP method to estimate the

benefits of achieving swimmable quality water

of Massachusetts,

Wt er its direct use to
uses, We category of values intrinsic
since they the inherent characteristics of freshwater bodies.
are less the direct use

benefits and are consequentially less studied. Freeman's
of recent water devotes a mere two pages to the handful

of studies on this "This is a very

which to non~user benefits"

(1979a:162). Prior to the no study attenpted rco measure
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the overall intrinsic benefit for water quality and the existence, inter-
generational and option values of water quality were neasured by only a
single regional study using the WIP nethod. (This study is described in
Wl sh, et al., 1978 and Geenley, et al., 1980).

W divide intrinsic benefits into three major sub-categories: indirect

option and existence. Indirect benefits occur when water supports or

enhances out-of-stream (non water contact) activities. Duck hunters and
bird watchers who enjoy observing acquatic species benefit fromthe avail a-
bility of marshes and | akes which provide the necessary _habitat for these

12 . . . . .
bi rds. Fresh water is an _aesthetically pleasing setting for such diverse

recreational experiences as picnicking by a stream hiking in wilderness
areas, strolling through a New England village |ocated on a river, or
visiting the ganbling casinos at Lake Tahoe. Aesthetic benefits also
accrue to people for whomrivers, |akes or streans serve as a backdrop to
their normal activities. Although some would |ist property values here as
a distinct indirect benefit category, we believe property values should

be regarded as a surrogate nmeasure of aesthetic and recreational benefits.

Adding themto the list would result in double counting (Freeman, 1979b).

12
In a recent paper, Hay and MConnell (1979) review the sparse

literature on the value of non-consunptive wildlife recreation and attenpt
to estinate the reduced form participation nodel demand for such activities.
For comments on statistical procedures see Vaughan and Russel|l (1981)

and Hayward and M:Connel |l (1981).
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Wei sbrod (1964) first identified option values as an additiona
form of benefit that nust be added to the consumer surplus neasure. The

essential nature of option value is contained in Geenley, et al.'s

definition (1980) of option value as a willingness to pay for the "opportunity
to choose from anmong conpeting alternative uses of a natural environnment

in the future." W distinguish between option value based on whet her

the individual values the future opportunity to choose for his or her

personal use (personal option value) or the use of future generations

(i ntergenerational option value).

Let us consider personal option benefits first. These benefits
refer to the value people place on a particular environnental anenity
on the chance that they personally may wi sh to use that anenity at sone
time in the future. Among the three conditions which Wisbrod asserted
must be met for determining the presence of option value is that a decision
about supplying the amenity in the future is about to be made and should
that decision be negative it would be very difficult or inpossible to
reestablish it (Cicchetti and Freeman, 1971:528). There are two
situations where this condition holds and we distinguish between what
we call short termand long termindividual option value on the basis
of these conditions. The first is where present use or failure to protect
an anenity will damge it irreversibly}zalf the damage can be reversed
in the future (at some expense of course) and the individual does not
expect to exercise the option in the "near" future, the individual need

not make a present choice between the damagi ng use and non-use to preserve

12aCur use of irreversibility extends to situations where the damage
coul d be undone at a future date but at a nuch greater expense.
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his or her use option. We define long term option value, therefore, as the

val ue people place on a good which is regarded as facing possible irreversible
danmage

What about the situation where an individual is uncertain about whether
or not he or she may wish to use an anenity in the relatively near future?
Under certain conditions such an anenity will have option value for a
person even when it is not threatened with irreversible damage. W cal

this short term option value which we define as the price people will

pay to have the option to use a good imediately or, in the case where
a period of repair (e.g. pollution control) is required to make the
good usable, to use the good as soon as possible. Unless the person

w shes to use this (non-irreversibly threatened) good as soon as possible,

however, it should have no option for himor her. For exanple, Lake W

i's not now swi mrabl e because of seepage from septic tanks but if a sewage
treatment plant were constructed it could be made swimmable in five years,
It is not threatened with irreversible pollution. If person X wishes

to have the option to swmin the [ake as soon as possible (e.g. five
years from now), he or she has a short termoption value for that anenity.
If the person has a |onger option tine frame, however, it would make no
sense for the person to express a WIP option value today since the
potential to clean the lake up after a five year effort will continue

to exist. Put another way, since the damage can be reversed in the future
the individual need not make a present choice between the damagi ng use

(continued use of septic tanks) and a cleanup programto preserve his or
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her option to swimin the |ake. I nstead, he or she should use his or her
nmoney for other purposes. Table 1.5 summarizes the conditions under which
people will hold long and/or short term option values for environmental goods.

I ntergenerational or bequest option benefits conprise the wllingness

of nenbers of the present generation to pay to endow succeedi ng generations

with sonme natural environment. Some individuals may place a value on
preserving such anenities as streams from being essentially destroyed by
strip mning operations sinply because they would feel better know ng that
these streams would still be available for their children or future genera-
tions to use if they want to. A parallel argunent is made by some that

ecosystens and species should be preserved even when they have no present

use" because the reduction of genetic diversity in this manner reduces the
possibilities available to future generations to use such species in the

ways we are presently unable to inmagine. This perspective has becone |aw

in the Endangered Species Act and was instrunental in delaying the con-
struction of the Tellico Damin Tennessee when it was found that the dam

t hreat ened an endangered species of minnow, the snail darter.
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CONDI TI ONS UNDER WHI CH PECPLE MAY HOLD LONG AND SHORT
Table 1.5 PERSONAL CPTI ON VALUES FOR ENVI RONVENTAL GOODS

Irreversible Threat?

Desire to have option to use Yes No
good as soon as possible?
Long and
Yes short term Short term
No Long term No option

val ue
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As with the long term personal option value, these benefits rest on the
assunption that the action taken by the present generation poses an irreversible
threat to the environnental good in question. It is worth noting here that

the benefit-cost analysis procedures in current use effectively value benefits
or costs a generation or nore in the future at zero by inposing real discount

rates of about 5 percent (Ben-David, et al., 1979:33).

The only enpirical study of the option values of water quality is
by a team of economists from Col orado State University who designed a WP
instrument on the basis of Henry's (1974) option value nmode. Henry's node
posits the "preservation of an irreplaceable environnental asset facing
an inmmnent irreversible commtment, until such time that sufficient infor-
mati on beconmes available affecting the future option decision of selecting
from anong alternative uses" (Geenley, et al., 1980:3). The researchers
interviewed a sanple of two hundred and two residents of Denver and Port
Collins. In order to neasure the recreation, option, existence and
preservation benefits of different levels of water quality in the South
Platte River Basin (Northeast Colorado) the respondents were asked a
form dable array of willingness to pay questions (twelve in all) using
the bidding gane format. The  personal (short term option val ue
question posed two alternatives for the Basin. Alternative | featured a
| arge expansion in mning devel opnent which would severely pollute, in
an irreversible fashion, "nmany" |akes and streans. Under Alternative II,

any decision to expand mining would be postponed
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until information became available, sufficient for the respondent to make

a decision "with near certainty as to whether it is nore beneficial to you

to preserve the waterways at |level A (the highest level) for your recreationa
use or to permt mning devel opment” (Greenley, et al., 1980:13). Using an
additional fraction of a percent to the region's sales tax as the paynent
vehicle,13 an annual mean bid per household of $22.60 to postpone devel oprent
was reported for the 177 respondents who answered the question. The study

al so neasured intergenerational option benefits by asking the follow ng

questi on:

Q28 If it were certain you would not use the South Platte River
Basin for water-based recreation [which they defined as
including both direct and indirect recreational use], would

you be willing to add __ cents on the dollar to present sales
taxes every year to ensure that future generations will be
able to enjoy clean water at level A? (Wlsh, et al., 1978:82).

A bequest value of $16.97 a year per household is reported for a subsanple

. 14
of 24 non-recreationists.

13
They repeated each bidding game using a second bidding vehicle, an

additional charge to the respondent's water bill.

14 The researchers eschew using the intergenerational option benefit
anmount for the recreators in their sanple because they doubt the recreator's
ability to leave out their personal recreational considerations when answering
this question. Based on our review of the instrument this is the correct
decision, but it reduces the sanple size so nmuch that the bequest estinate
can only be regarded as suggestive (Geenley, et al., 1980:15, 33).
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The final type of intrinsic benefit is existence benefits. In 1967
Krutilla wyly comrented regarding wlderness that: "There are nany persons
who obtain satisfaction from mere know edge that part of wilderness North
Arerica remains even though they woul d be appalled by the prospect of being
exposed to it" (1967; see also Krutilla and Fisher, 1975). Exi stence val ue
is the willingness to pay for the know edge that a natural environnent is
preserved (Greenley, et al., 1980:1) quite apart from any use or expectation
of use by the respondent or by future generations. The lone attenpt to
neasure the existence benefits of water quality is the above mentioned Col orado

State study which uses the followi ng question:

Q27 If it were certain you would not use the South Platte R ver
Basin for water-based recreation would you be willing to
add __ cents on the dollar to present sales taxes every

year, just to know clean water exists at level A as a natural
habitat for plants, fish, wildlife, etc?
They report a nean figure of $24.98 for the 24 non-recreationalists who
answered this question.

Since the Colorado State study represents the state of the art in
estimating option and existence benefits, a closer exam nation of its methodol ogy
is relevant to our purposes. Three questions will be addressed. Is it
met hodol ogi cal |y sound? How adequate are their neasurenents and estinmation
procedures for option and existence values? How nuch credence should be placed on
their annual benefit estimate for the South Platte River Basin of $61
mllion of which $26.4 million or 43 percent is attributed to recreation

benefits (both direct and, using our termnology, aesthetic) |eaving 57

percent attributed to option, existence and bequest benefits?



The study is a useful nethodol ogi cal experinent from which we can
learn a great deal thanks to the admirably conplete report they wote for
their sponsor (Walsh, et al., 1978) and which is available through NTIS
Unfortunately, the study's flaws are such that the researchers' decision
to extrapolate their findings without qualifications or reservations in
the form of aggregate point estinates in the report and in a brief
journal article (Geenley, et al., 1980) is unwarranted and potentially
m sl eadi ng.
Since we are primarily concerned with the study's approach to neasuring
intrinsic benefits, we will only briefly mention the nore serious of its
ot her nethodol ogi cal problems. These are:
e A lowresponse rate -- only 37 percent of the sanpled househol ds
whi ch received the letter announcing the intention of the researchers
to interview a household nenber participated. According to sanpling
theory this low a rate neans that the findings cannot be generalized
to the total population of those areas which constitute the
study's sanpling frane.
e Starting point bias. The large difference in results between

their two bidding vehicles -- sales tax increase and increase in sewer
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bills -- may be attributed to the aggregate yearly payment
inplied by the starting point for each vehicle. ° Furt her nor e,
the nean bids for option, bequest, and existence values are
very close to the starting point for each vehicle.l6 Since their
questionnaire involved so many bidding ganes, a conbination of
respondent fatigue and a willingness to please the interviewer
possi bly may account for a large portion of the bids.

e The paynent vehicle, additional taxes at the regional level, is
anbi guous. Since water quality actually is
paid for in higher prices and federal income taxes for the nost
part, the respondents are already paying |arge anounts for this

purpose. W have no way of knowi ng whether the respondents are

15
The starting points for the vehicles Were one quarter of a cent

increment in sales tax and $.50 a nonth on the water sewer bill. Prior

to bidding the respondents were informed how nuch additional noney they
woul d pay a year for every one quarter cent increment in sales tax.

(Wal sh, et al., 1979:29). The study report does not say whether an annua
amount for the water/sewer fee was calculated for the respondents but even
if it wasn't the respondents would be able to calculate this easily them
selves. For the entire sanple they report an annual recreation value of

$18.60 for the water fee vehicle and $56.68 for the sales tax. (Every
respondent bid for recreation using each of the vehicles, total N = 174)
The only explanation they offer for respondents' willingness to pay only
about one-fourth as much in water-sewer fees as in sales tax was that

they "mamy have perceived inequities" in the fees since everyone, including
tourists, would be liable for sales taxes (Geenley, et al., 1980:17).
However, since the starting points for the two vehicles "generated revenue
of $6 per year in water-sewer fees and $25 per year in sales tax for a
typi cal household of four with an average income of $13,500 per year"
(Geenley, et al., 1980:11), it is nore likely that the difference

results from starting point bias.

16 In Table 1 of Greenley, et al. (1980) they give the mean bid for
option, bequest and existence values for each vehicle. In every case,

irrespective of vehicle, the bids for these values hover around the starting

point. The average difference fromthe starting point is 17 percent. (It
is true, however, that the bequest value lies slightly below the starting
point, while the other two have nean bids above the starting point, sug-
gesting that people do value bequest values less than the other two.)
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willing to pay these ampbunts plus the additional anopunts
elicited in the bidding ganes or not.

O direct inmportance to our present discussion is the nmethod used by
the Colorado State researchers to neasure the option and existence val ues.
Their approach is additive. They ask separate questions for each of the
four benefit categories (recreation, option, bequest and existence) and
add the resulting mean bids to get a total WIP figure for the Basin's
water quality. Since the additive technique requires each benefit to be
nmeasured independently with no overlap, the WIP instrunment must ensure
that respondents bid on one value at a time and only on that val ue.

G herwi se double counting will occur biasing the total estinmate upward
and nmaking it inpossible to derive reliable estimates for the conponent
values. A close scrutiny of the wording of the recreational and option
val ue questions in the Colorado State instrunment raises serious doubts
about their independence.

Here is the wording of the question they used to neasure recreationa

val ue

17In the case of the existence and bequest val ues, however, they
recogni zed after the fact that their survey "did not ask users about (these
benefits) in such a way as to permt adding themto user's val ues"
(Wal sh, et al., 1978:39). For this reason they restricted their
estimates of these benefits to the very small nunmber of non-recreationists.
In the discussion which follows we consider only the recreation and option
val ues, both of which they estimated for the full sanple, although we believe
our criticismalso holds for the other two measures.
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Suppose a sales tax was collected fromthe citizens of the
South Platte River Basin for the purpose of financing water quality
inthis Basin. Al of the additional tax would be used for water
quality inprovements to enhance recreational enjoyment. Every Basin
resident would pay the tax. Al bodies of water in the River Basin
woul d be cleaned up by 1983. Assune that this is the only way to
finance water quality inprovenent.

14. Would you be willing to add cents on the dollar to present

sal es taxes every year, if that resulted in an inprovenent from
situation Cto situation B?

15. Would you be willing to add cents on the dollar to present
sal es taxes every year, if that resulted in an inprovenent from

situation Cto situation A?

The three water quality levels A (best), B (medium and C (worst)
were represented by photographs showing colored water features associated
with mine drainage. Although the wording says all the additional tax would
be used "to enhance recreational enjoynent" the question does not explicitly
ask the respondent to limt his or her answer to recreational benefits
nor does it informthe respondent that he or she will be presented with
subsequent opportunities to say how nuch they are willing to pay for other
(intrinsic) values. Since the apportioning of water quality values to precise
categories is not a famliar undertaking for nost people, the formof the
question with its enphasis upon the quality shift fromCto B and Cto A
and the use of the pictures which depict aesthetic degradation serve to
create the inpression that the respondent is being asked about water pollution
in general. The bids for the recreation question probably should be regarded

as the consuner's total willingness to pay for an increase in water quality

in the area fromC to A
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The option value question has the same weakness. Al though the

researchers are careful to specify the option characteristics in accord

with their theoretical nodel, the question is worded in such a way that

the respondents could interpret it as asking themto value water

quality of level A while bearing in mnd the econom ¢ tradeoff of foregoing

mning activity. (A Further problemwith the option question is that the

respondents may not believe level C to be irreversible since the recreationa

questions in the interview told themthat |evel C could be inproved to |evels

B or A) The option question is worded as foll ows:

In the near future, one of two alternatives is likely to occur
in the South Platte River Basin. The first alternative is that a large
expansion in mning devel opment will soon take place, creating jobs
and income for the region. As a consequence, however, nmany | akes
and streams woul d beconme severely polluted. It is highly unlikely,
as is shown in situation C, that these waterways could ever be re-
turned to their natural condition. They could not be used for
recreation. G ow ng denmand coul d cause all other waterways in the
area to be crowded with other recreationists.

The second possible alternative is to postpone any decision to
expand mning activities which would irreversibly pollute these
wat er ways. During this time, they would be preserved at |evel A for
your recreational use. Furthernore, information would beconme avail able
enabling you to preserve the waterways at level A for your recreationa
use or to permt mning devel opment. O course, if the first alter-
native takes place, you could not make this future choice since the
wat erways woul d be irreversibly polluted.

26. Gven your chances of future recreational use, would you be
willing to add cents on the dollar to present sales taxes
every year to postpone mning devel opment? This postponement
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would permit information to becone available enabling you to

make a decision with near certainty in the future as to which

option (recreational use or mining devel opnent) would be npst

beneficial to you?

Whereas the "recreational value" questions (14 and 15) ask the

respondents to inagine that they are at level C or B and to say how nuch
they are willing to pay to nove to level A the "option value" question
asks themto assume that they are at |evel A and asks how nuch they are
willing to pay to remain at level A instead of moving to level C In this
respect, the question is sinply another way of measuring the consuner
surplus for level A and we would again anticipate that the respondents’
WP anounts will reflect their total recreational and intrinsic values
for water quality rather than just the intended independent (and additive)
option val ue. O course the bids on this question will be influenced by the ad-
ditional information conveyed by Question 26, nanely: a) the water quality change
will be irreversible; b) keeping water quality at |evel A involves economc
tradeoffs (jobs and incone) and c) there is pressure for such devel opnent.
This last point, which is inplied rather than stated, might |ead the

18

respondent to believe that further mning activity is inevitable, and

therefore to give | ow or zero bids.

18 These factors may explain why the "option" question received a
| ower nean bid ($23) than the "recreation" question ($57).
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In this study we use an approach which contrasts with the Col orado
State method in several respects. First, we do not attenpt to neasure the
vari ous sub-categories of intrinsic benefits as they did, although we do
obtain separate estimates for the overall intrinsic benefits and for the
in-stream recreational benefits. Second, we begin by ascertaining the
individuals' total consumer benefits (recreational plus intrinsic) through
a sequence of WP questions. Only then do we apportion these total benefits
to the separate recreational and intrinsic categories as the basis of in-
formati on which we obtained in the interview about the respondents’
recreational use or non-use of freshwater. Qur process is subtractive
rather than additive and uses self-reported behavior rather than answers
to specific WIP questions to distinguish recreational fromintrinsic
benefits. Working backwards from a total benefit figure has the advantage
of forcing respondents to consider their budget restraints nore realisitically
than in the case when they are asked to value a sequence of conponent benefits
wi thout confronting the overall expenditure involved in these separate

decisions. Table 1.6 shows which of the benefit categories in Table 1.4

we measure in this study. Ve present our findings in Chapter 5.
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NATI ONAL BENEFI TS OF CLEAN WATER

Table 1.6 MEASURED BY THE RFF SURVEY
- [ ndustry
W t hdrawal - - - Agricul ture
| Drinking water
Direct Use ---- _
Comerci al Fisheries
| Instream ----
Soating
Eecreation{ Pisnirg
- Swimming
Consunptive recreation (i.e.
R duck hunting)
Habi t at based ---
Nonconsunptive recreation (wld-
_ | life watching and phot ography)
Indirect ----

Wat er enhanced recreation (i.e.
pi cni ci ng, canping, sightseeing,
ot her)

_Aesthetic -------
Qther activitiy (i.e. commting
_MTPINgT2 TTTTT to wor k)
- Short term
I ndividual -----
Long ter
Qption =~~~ —
[ nt ergenerational (bequest) |
|__Exi stence

Categories in italics are those estimated in this report. The subcategories
in the boxes are not included in our intrinsic benefits total because
the changes in water quality which we value are defined as irreversible.



CHAPTER 2
THE MACRO APPROACH TO W LLI NGNESS TO PAY STUDI ES

Qur review of studies using the willingness to pay nethod reveals
two distinct research traditions. In one tradition, wllingness-to-pay
questions are used in national polls as a nmeasure of environmental concern
In the other, the questions are enployed by econonists to devel op benefit
estimates for particular environnental goods. W have naned these ap-
proaches the macro and micro, respectively. Each has advantages and
di sadvantages for benefit estimation. W have experinented with a new
kind of macro approach, one which borrows heavily from nmethodol ogi ca

i nnovations devel oped by practitioners of the micro approach. In this chapter
we describe these two approaches and the rational e behind our synthesis.

The Macro WIlingness to Pay Approach

Since 1969 at least 8 different surveys have asked questions using the
"macro willingness to pay" (macro WIP type). The kind of environnental
public goods covered in these surveys range fromair pollution devices on
new aut onobi |l es Viladus, 1973) to the nore general category of "cleaning
up pollution now' (Gllup, 1971). They also vary in how they ask for the
anount.  Sone questions are open ended, but nmacro WP questions usually offer
a specific amount or a linmted sequence of specific amunts for the
respondent's judgment. For exanple, in 1969 a Harris poll for the Nationa

Wldlife Federation asked 1500 adults nationw de:

You are already sharing in the costs brought to us all by
air and water pollution. In order to solve our nationa
problens of air and water pollution the public may have to
pay higher taxes and higher prices for sone products. To
get real clean-up in your natural environment, would you
be willing to accept a per-year increase in your famly's
total expenses of $200?
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The question was repeated for the ambunts of $100, $50 and $20. O her
exanpl es of nmacro questions include these taken from national surveys.

Woul d you be willing to pay an additional $20 per year on
your electric bill in order to cut down air pollution caused
by power plants? (Federal Energy Admi nistration, 1377 ; Ruqust
1975 survey).

(After asking people the anobunt of their last electric bill ....)
Now suppose that the only way to stop the electric power plants
frompolluting is to install expensive equipnent, and this

equi prent nmade your electric bill go up unless you used |ess
electricity than you use now  How nuch nore would you be
willing to pay a nonth to clean up this form of pollution?

$ (Viladus, May 1973 survey).

The past uses of the macro WP approach have the follow ng

characteristics:

1. Purpose: In these earlier uses, macro WP questions were not intended to
provide the basis for benefit estimates in the strict sense. They were used for

t he conventional poll takers purpose of neasuring public concern about
environnental goods. It is assuned that asking people the ambunt of
noney they are personally willing to pay for pollution reduction is a
nore stringent test of people's concern than questions which sinply
elicit concern without reference to the cost. The relevant audience for
t hese studies are those who normally use public polls on environnenta

i ssues.

2. Survey Method: The macro WP questions were used in socia

surveys conducted by professional polling organizations. Because the
respondents were chosen by nodern sanpling techniques, with sanple sizes
ranging from 800 to 1500, the results may be generalized to the appropriate
sanpling frame within a statistically determ nable degree of accuracy.

The interviewers are trained adult workers under contract to the polling
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organi zati on whose work is subjected to independent checks. In each use
of the macro WIP questions they have been just one conponent of a l|arger
list of questions.

3. Specification of the good and procedure for ascertaining WP:

The nature and geographical distribution of the environmental good is
described in general terms. People are asked about "cutting down air

pollution," for exanple, with no nmention of where this would happen or how

mich "cutting down" is involved. No attenpt is nmade to vary the anount of
the good, to provide visual aids describing it, to present the parameters of
a hypothetical market in the good, or to sepcify the geographical |ocation

whi ch woul d receive the environnmental benefit.

4, Test for biases: The standard assunptions about the reliability/

validity of survey research are applied to the macro WP questions. These
assune that a question is reliable if it uses words which are understood
by all the respondents, is unanbiguous in nmeaning, is neutral in its

wordi ng, and asks about a matter on which respondents nay be presuned to
have an opinion. Validity is established by judgnent of whether or not
the description of the environmental good in the question appears to be
adequate (face validity). No attenpts were made to undertake specific
tests for threats to reliability and validity. Data reporting was linmted
to presentation of the marginal results and cross tabul ation by standard
background vari abl es.

5, Sanpling Frame: The sanpling frame for these surveys was a

| arge geographic area. Mst were national (the |ower 48 states) although

macro WIP questions have occasionally been used in state surveys.
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W use "macro" as a label for this tradition of WP questioning
. . 1 .
because of its focus on_national benefits. No matter what environnmenta

good these questions solicit wllingness-to-pay amunts for, the noney

woul d pay for supply of the good across the country. The nicro approach, as we

will see, is interested in the benefits for a specific geographic area.1a

The Mcro WIlingness to Pay Approach

Since the Second World War, econonists have been increasingly faced
with the need to neasure the use val ues associated with natural resources.
Insofar as val ues associated with goods are neasured in the market place
in terms of price, obtaining dollar estimates for themis relatively straight-
forward. But natural resources, including the anenities of clean air and
wat er, have characteristics which severely linit the use of exchange to
determine their value for society. Because they have the attributes of
public goods especially in that it is difficult or inpossible to exclude consuners
fromusing them they are outside conventional market structures. The
rather intangible nature of some of the values these resources convey, such as
aesthetic and existence values, neans that people are likely to have dif-
ficulty imagining the good with precision and conceiving of a hypothetica

mar ket in those val ues.

1If the Grand Canyon has synbolic national value then the |ocation
of the benefits is national rather than |ocal

laI\/’acro need not refer to only national benefits. For instance, the
benefit could be global (CO_,, d' Arge et al., 1980) or regional as in a
survey of WIP for air qualigy regulations in California of a random sanple
of all California (if California only generated and was affected by the
air pollution). At the margin the distinction between macro and mcro

becone bl urred
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Econoni sts have experinented with ways to overcone these obstacles
in order to simulate a market in environnental goods. Anobng the nyriad
of techniques devel oped over the past three decades for this purpose (see
Wckoff, 1971; for an overview as of 1970) is the use of survey research
instrunents to ask people what they are willing to pay for such goods.
Al though Ciriacy-Wantrup suggested such a technique -- which he called
the "direct interview nmethod" -- as early as 1947 (Wckoff, 1971:13), it
apparently did not come into actual use until the 1960s when Davis (1963)
used questionnaires to estimate recreation benefits. Since that time the
techni que has been used repeatedly by economi sts to measure such things
as recreational benefits (Binkley and Hanemann, 1978; Darling, 1973, MKinney
and MacRae, 1978); water quality benefits (Gamich, 1977; Walsh, et al., 1978)
(Davis, 1980); benefits of decreased risk froma nuclear power plant accident
(Mul'l'igan, 1978); aesthetic benefits from foregoing a geothermal power

forthcom ng

pl ant (Thayer, / ); aesthetic benefits of air visibility (Randall, et
al., 1974; Brookshire, et al., 1976; Rowe, et al., 1979a and b); and aesthetic

and health benefits of air quality (Brookshire, et al., 1979)

In the course of this research the direct interview technique has
been refined and a great deal of study has been given to its possible
biases. Mich of this work has been undertaken by Randall and col | eagues
(Randal I, et al., 1974) and by d' Arge, Brookshire, Rowe and others from
the University of Wonming in their series of studies on the aesthetic
benefits of air pollution reduction. In 1979 the latter group produced
a mgj or et hodol ogi cal study of the technique for EPA (Brookshire, et al.,

1979).
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Figure 2.1 gives the text of a nmicro WIP questi on. It was used for a
1975 study of the aesthetic damages of a possible power plant near Lake
Powel | in Uah and illustrates the essentials of the micro approach. This
approach, particularly as used in the air pollution benefits studies, differs
fromthe mcro approach in a nunmber of inportant respects.

1. Purpose: The micro studies are specifically designed to obtain
esti mates of econonic benefits by gathering data which enable the fitting
of a demand curve for the value in question. Their designers seek to gather
data which will be accepted as valid for this purpose by their fellow
econoni sts

2. Survey Method: The field work for the micro WIP studies is usually

conducted by the researchers using student interviewers who are specially
trained for the study. The WIP questions are the centerpiece of the survey
instrument which is dedicated solely to the benefits nmeasure study. 1In a
nunber of the past studies sanple sizes have been very small by conventiona
survey research standards; sub-groups which are the focus of extensive

anal ysis sonetines consist of only 20-30 cases. Sonetines the descriptions
of the sanple frame and procedures are sketchy or |acking entirely2 in the
report so it is difficult to know whether the findings can be generalized
reliably to larger populations and what those populations nmight be. In
other case (e.g. Rowe, et al., 1979b:85-89) a representative rather than

random sanpl e was used which precludes such generalization.

2For exanple, the interview dates, the response rate, and/or the nethod
of selecting the respondents nmay be m ssing.
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QUESTI ONNAI RE

Bidding Game for Estimation of Recreationists’ Demand
for Abatenment of Aesthetic Environmental Danage

CGood  Morning/ Afternoon. M name is . I"m doing research for the Econonics
Department at the University of New Mexico, as a part of the Lake Powell Research Project, funded
by the John Mir Institute for Environmental Studies.

This research is designed to nore closely exanine sone of the trade-offs between industrial devel op-
ment, recreation and the environment in the Lake Powell area. In connection with these objectives.
| would like to ask you a few_qguestions to see how you feel about environnental quality and its
future In this area.

1. How many nenbers of your famly are here with you? per sons.
2. Wat is the expected length of your stay? days.
3. Were are you staying? (a) local resident. (d) developed or seni-

devel oped  canpground
(b) lodge, Page notel
(e) remote (specify

(c) passerby - | ocat i on)
4, If you don’t mind, could you please indicate which of the following brackets your famly incone
falls into:
0 - 4,999 20,000 =~ 26,999
5,000 - 9,999 25,000 =~ 39,999
10,000 - 14,999 30,000 =~ 49,399
13,000 - 19,999 50,000 and up

There are plans to construct a large electric generatinag plant north of Lake Powell. This plant is
expected to be at least as large as the Navajo Plant on the south side of the [ake.

5. Have you noticed the Navajo Plant or its snokestacks? yes no
Depending on exactly where and how a new plant is constructed, it could have a significant effect on
the quality of the environment. |f the plane is built near the lake, it could be visible for many

mles up and down the lake. If air pollution is not strictly controlled, visibility in the area may be
significantly affected.

These photographs (show) are designed to show how a new powerplant on the north side of the lake mght
appear . Situation A shows a possible plant site but assunes that the powerplant would be built at sone
distant location, not visible from the lake area. In Situation B the powerplant is easily seen from
the lake, but emts very little snoke; visibility is virtually unaffected. Situation C is intended to
show the situation with the greatest inpact on the environment of recreationists in the area.

It is easily seen from the lake, and the snoke substantially reduces visibility.

Vacationers, of course, spend considerable amounts of noney and time and effort to equip thenselves with
vehicles, boats, canping and fishing gear, and for traveling to the destination of their choice. It is
reasonable to assune that the amount of noney you are wlling to spend for a recreational experience
depends, among other things, on the quality of the experience you expect. An inproved experience would
be expected to be of greater value to you than a degraded one. Since it does cost, money to inprove the
environment, we would like to get an estimate of how nuch a better environment is worth to you.

First, let’s assume that visitors to GCNRA are to finance environnental inprovenents by paying an
entrance fee to be admtted into the recreation area. This will be the only way to finance such inprove-
nents in the area. Let’s also assume that all visitors to the area will pay the same daily fee as you,
and all the nmoney collected will be used to finance the environnental inprovenents shown in the photos.

6. Wuld you be willing to pay a $1.00 per day fanmily fee to prevent Situation C from occurring, thus
preserving Situation A? $2.00 per day? (increment by $1.00 per day until a negative response is obtained,
then decrease the bid by 25¢ per day until a positive response is obtained, and record the amount.)

7. Wuld you be willing to pay a $1.00 per day fee to prevent Situation B from occurring, thus pre-
serving Situation A? (Repeat bidding procedure).

8.  (Answer only if a zero bid was recorded for question 6 or 7 above.) Did you bid zero because you
believe that:

the damage is not significant

it is unfair or inmmoral to expect the victim of the damage to have to pay the
costs of preventing the danage

Q her (specify)

9. In your opinion, has visibility, depth or color perception in this area been significantly reduced
by air pollution?
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3. Specifications of the good and procedures for ascertaining WP:

Because of the inportance of making the situation as realistic and credible
as possible, great attention is given to the description of the environ-
mental good in the mcro studies. It is typically described as

occurring in a specific locality (usually the locality where the inter-
viewing is taking place); a tinme frame is specified; and an extensive
verbal description of the good is supplenmented with pictures or other

visual devices. A great deal of care is also given to the procedures

for eliciting the WIP amount.  The survey instrunment describes a hypothetica

market with a substantial degree of institutional detail; specific, plausible

means of paynment are specified; and contingencies relevant to the respondent's
val uing the good are described. A comon feature of nost of these studies
is the use of a "bidding game" procedure to ascertain the dollar anount the
respondent is willing to pay.

The bidding gane works in the follow ng manner: after the hypothetica
market is staged by neans of prelininary questions, verbal description,
and the use of the visual aids, a particular good is identified and the
person is asked whether he or she is willing to pay $x for the good. If
the starting anount (e.g. one dollar) is agreed to, the interviewer in-
creases it by a set interval (e.g. 50 cents) until the respondent rejects
an amount. The study nmay then require the interviewer to decrease the
amount rejected by a smaller anmount (e.g. $.25) until the precise maximm
amount the individual is willing to pay is reached. > This procedure is
usual ly repeated for several levels of the good in question so that the

demand curve can be traced out.

4, Test for biases: Because they are explicitly intended to provide

benefits estimates for policy purposes, micro studies attenpt to obtain

as close a surrogate as possible to actual market behavior.

3 . . .

Several micro studies also used parallel procedures to ascertain
how rmuch respondents were willing to accept (WA) in return for the |oss
of the environnental good.
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The efficacy of bidding games used for this purpose [to

neasure aesthetic environnental inprovenments] depends on

the reliability with which stated hypothetical behavior

is converted to action, should the hypothetical situation

posited in the game arise in actuality (Randall, et al.

1974 135) .
Since many economi sts are skeptical about the fit between attitudes and
behavior, credibility in this regard is crucial. Accordingly, those
conducting micro studies have placed a great deal of enphasis upon testing
for potential biases. In a nunmber of cases, npbst notably the studies done
by d' Arge, Brookshire, and their colleagues, tests for biases are built
into the study design as when conparabl e sanples are offered different
dol I ar anounts as starting points for the same environmental good in order
to test for starting point bias. Strategic bias has been examned in a

simlar nmanner.

5. Sanpling frame: The environmental amenities valued by the nicro

WP approach are, as we have seen, location specific. Those interviewed

for these studies are generally sampled from people who live or recreate

in the particular area. This conjunction of a local good and a | ocal

sample is intended to reduce the artificiality inherent in the bidding

ganes since people will be bidding on a good which they can easily conprehend
and which is of immediate concern to them For the South Platte River Basin
(Col orado) 202 residents of Denver and Fort Collins were interviewed (\Walsh,
et al., 1978); for the den Canyon Recreation Area the 82 respondents in-
cluded local residents, notel visitors, developed canpgrounds visitors and

renote canpers (Brookshire, et al., 1976).
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Conparison

This brief description of these two ongoing research traditions
captures the essential features of each as they existed in 1979 when
pl anning for the RFF experiment began. Each has a mgjor strength and a
conpensating weakness.
Real i sm

O the two approaches, the micro approach has been far superior

inits realism People are asked about a good which they personally have
experienced or which they would experience in that location if pollution

| evel s increased. The several values associated with the good (existence
aesthetic, health, etc.) are differentiated and the val ue chosen for neasure-
ment is described in detail both verbally and, if possible, pictorially. The
paynment vehicle and the hypothetical market are designed to match the re-
spondent's experience as closely as possible. In conparison, the designers
of the macro questions have nade very little effort to stinmulate a nmarket

or to describe the envi ronnental goods in detail

Generalizability

Realismis an inportant factor in designing reliable and valid nmeasures
of WIP. But once reliable and valid benefit estimates have been obtained from a

set of respondents, for our purposes it is necessary to aggregate themto obtain
overal |l benefits estimates. The great strength of the nmacro approach with its use
of a national sanpling frame is the ease with which the results can be
generalized to give a national benefits estinmate. In contrast, it is difficult

to aggregate micro study findings beyond the |ocation where the study was con-
ducted and it is extrenely difficult to make reliable national estimates from

a series of micro studies.



Probability Sanpling and Aggregation

Survey research has a standard solution to the aggregation problem --
probability sanpling. |If Gallup wants to predict the national presidentia
vote, he interviews 1500 people nati onw de who are chosen by an el aborate
sanpling procedure based on statistical principles. Providing his
survey takes place immediately before the vote and that his interviewers
adhere to the sampling plan, he will be able to predict the vote with an

+
accuracy of = 3 percent. Cood sanpling requires: 1) designation of the appropriate

sampling frane for the population to which one wishes to generalize (in the Gllup
exanple this is people living in non-institutionalized settings in the [ower 48
states), 2) design of a sanpling plan which will give every relevant person (e.s.
(e.g. adult voters) a known probability of inclusion, and 3) strict execution

of the sanple., Once the sanpling frame is chosen, the design and execution of

the sanple is straightforward, although certain adaptations can be made to a
strict probability design in the interests of econony without undue bias

resulting (see Sudman, 1976, for a review of these procedures).

The choice of the sanpling frame necessarily depends upon the researcher's

probl em and purpose. For WIP studies, it should be the popul ation for

4
whi ch the researcher w shes to have an aggregrate benefit. There are two

separate issues involved which conplicate the choice of a sanpling frame

for WIP studi es: a) which groups can be presuned to "have" benefits that
shoul d be included in any conprehensive neasure and b) what groups are
rel evant under different equity positions; i.e., do only those who pay

get to have their benefits counted? Let us suppose that he or she wishes to

The researcher also needs to define any special sub-populations which
are likely to have an especially high value for the good in question, If
there are such sub-popul ations, he or she may need to oversanple these
people. QOherwise they may be too few in nunmber to enable a reliable
estimate to be made of their benefits. For exanple, one in fifteen men in
an area may be fishermen. |If 300 people are sanpled for a study of water
recreation benefits in an area only 20 are likely be to fishermen (0.066 x 150)
When benefits are aggregated across the entire sanple, the benefits for over-
sanpl ed sub-popul ation(s) nust be weighted to reflect their proportion of
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estimate noi se pollution control benefits. In the case of a village which w shes

to use WIP techniques to estimate the benefits of ordering quieter garbage
trucks, which would be paid for out of village property taxes, the appropriate
sanpling frane is the residents of the village. |If noise regulations are a
state matter and their cost is paid for by state taxes, then the state popu-
lation woul d be the appropriate frane. |In both these cases the selection of
the sanpling frane is sinplified because the sane population is affected by
and pays for the public good in question.

Choosing the appropriate sanpling frame becomes nore conplex where
the two do not coincide. The table bel ow shows the four possible relationships
bet ween paying for and using a public good. Usi ng our exanple of the town

contenpl ating the purchase of garbage trucks, an exanple of B is visitors

Pay for the Good

yes no

Use the good
yes A B
no D C

to the town who woul d benefit from quiet garbage trucks although they

woul dn't pay for them since they are not subject to town property taxes.

Position D woul d include deaf residents and absentee property owners.

Note that by using the sampling frane of the town residents, we include sone D's
(town population = A + D minus absentee taxpayers). Sanpling franes conprised

of those who live in political jurisdictions responsible for public goods al nost
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inevitably include both users and non-users. For exanple, those who reside
inacity with a public school systeminclude the childless, people whose
children are too young or old for public school, and those who send their
children to private schools. Note also that the use of the town popul ation
as the sanpling frane |eaves out some D's. Presuming that property taxes are
the source of the town's revenue, absentee |andlords would not be represented
in a sample of town residents. A different sanpling frame consisting of

property tax payers would, of course, include them but it would exclude renters5

B is an inportant category for some benefits estimtes. Consider the
case of the huge Four Corners power plant at Fruitland, New Mexico in the

Sout hwest (Randall, et al., 1974). Residents of

the area and visitors who come to enjoy the scenery use the public good of
high air visibility w thout paying the cost of maintaining it. This cost

is (would be) borne by those in Los Angeles (and el sewhere) who purchase their
electricity fromthe utility which owns the plant. Neverthel ess, area
residents and visitors are a crucial sanpling frane for a WIP study of the
aesthetic benefits of local air visibility.

A further conplication is introduced when we consider the question of
intrinsic benefits. It may be worth sonething to Los Angel es residents (D)
who never recreate or intend to recreate in the Four Corners area to know
that the extraordinary air visibility in that area is untouched by the
em ssions of the plants which provide their electricity. Indeed, and here
we come to position C, it may be worth something to residents of Chio as
well. A local or even regional sanpling frame is inadequate if the researcher
W shes to include intrinsic benefits in a national estimate of the benefits

of high visibility in the Southwest.

5
Recogni zi ng, of course, that renters eventually pay all or some of the

taxes inposed on |andl ords.
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Interrelationship Between Ceneralizability and Realism

The sanpling frane and the realism of the WIP instrument are inter-
related. Where users and payers are in the same popul ation (position A)
both the description of the good and the paynent vehicle can be related to
their actual experience and realismis enhanced. People in position B,
may be nore unrealistic in their WIP estimates than those in A or
D because they know they are not paying for the good and are unlikely to
think they will have to pay for it in the future. The good may be especially
abstract and hard to imagine for those in position D who pay for the good but

who do not use it. Thus the potential for measurement bias is reduced when

the sanpling frame consists primariy of A's. To the extent that respondents
anticipate that their answers will affect their level of paynment or their

[ evel of supply of the public good, B's estimates will tend to overestinate
the consuner surplus and D's to underestimate it owing to the effect of

strategic bias.

This description of the strengths and weaknesses of the two research
traditions as they have been practiced to date is sunmmarized in the follow ng
four-fold table.

Generalizability

Hi gh Low

mcro
Real i sm Hi gh

macr o
Low

The obvious goal for a study of public good benefits is to nove to the box
where the data are both realistic and generalizable. This is a difficult

task because the two dinmensions are somewhat inconpatible, necessitating
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tradeoffs between degree of realism and degree of generalizability. Thanks

to the experinental mcro studies of the 1970s, however, we have a nuch

greater know edge of the properties of willingness to pay nmeasures. For

exanple, mcro research has shown us that certain potential problens such

as strategic bhias are not as nuch of a problem as sone had thought (see Chapter 4).
Knowl edge such as this gives the researcher greater flexibility in designing

a WIP research instrunent, flexibility which was essential to our effort to

devise a macro instrunent which was workable yet sufficiently realistic in

its description of water quality to give US valid results. |n Chapter 4
we argue the need to jointly mininmze the potential for strategic and
hypot hetical bi as.

The RFF Macro Approach

For public goods which are nandated at the national level and are paid
for by everyone in higher prices and taxes there is a need to obtain
national benefits estimates. The quality of water in the nation's fresh-
wat er bodies is such a public good. In 1972 Congress passed the Federa
Water Pollution Control Act Amendments (later anended). In this |aw

Congress has declared its intent "that the discharge

of pollutants into the navigable waters be elinnated

by 1985" and that "wherever attainable, an interim goa

of water quality which provides for the protection and

propagation of fish, shellfish, and wildlife and pro-

vides for recreation in and on the water be achieved

by 1 July 1983." In effect, this amounts to a commtnent

to make all the nation's navigable waters "sw nmmbl e and

fishable" by 1983 and wholly free of pollutants in 1985.

(Rosenbaum 1977: 158).
The | aw established a national permt systemfor all mnunicipal and industrial
ef fl uent di scharges according to national standards and nandated the use
of "best practicable" technology to control water pollution by 1977 and

the "best avail able" technology by 1983. Although it is inplenmented by

the states, the standards and conpliance deadlines are set by Washi ngton.
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The cost of this mammoth pollution control programis ultimtely borne by
all U S. taxpayers and consuners. The federal government provides the
construction monies for municipal waste treatment facilities in what is the
| argest single public works project ever authorized by Congress. Minicipa
taxes pay to maintain and operate the waste facilities. The expanse of
controlling the non-nunicipal effluents are borne by industry (and ultimtely
the consunmer) and other operators. The reach of the |aw extends beyond
effluent pipes to the many "non-point" sources of water pollution such as
fertilizer runoff fromfarmers' fields.
After a careful consideration of the alternatives, we decided to adopt
a macro approach in our study of the intrinsic benefits of water pollution
control. A primary inpetus for this decision was the national character
of control prograns. In addition we were influenced by the follow ng considerations
1. The results of the various micro experinments suggested sone of
the biases involved in the use of surveys woul d be manageabl e at
the macro |evel
Factors mtigating against a mcro design:
2. The fact that unlike air pollution, water pollution does not
lend itself to the efficient use of site-specific visual aids.
This is because: a) perception of water quality is nediated
strongly by individual settings; b) the diverse visual values
of water include everything fromclarity to surface debris; and
c) not all visual degradation is due to pollution, making it

difficult to distinguish between natural and the human-produced.
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3. The diversity of local water bodies in nmany parts of the country.
Lakes, streans and rivers each have different characteristics
and even within a particular geographical location they may take
many different fornms. This diversity poses great problens for
mcro studies which seek to do nore than neasure the water quality
benefits for a single body of water. Air, in contrast, is a far
nore honmogeneous nedi um

Factors favoring a macro design:

4, Both the use of fresh water (for recreation, aesthetic pleasure,
etc.) and the paynment for the cost of inproving its quality occur
at the national |evel. O course, individual use takes place at
the local level, but such use occurs all over the country. MNoreover,
sone people use water in areas far distant fromtheir homes. As
noted above, every person pays the cost of inproved water quality
t hrough a conbination of taxes and higher prices and the cost is
i mposed as a result of national decisions by Congress and EPA

5, The terms used in the national |aw mandating the water cleanup
to describe the several levels of water quality -- "fishable,"

"swi nmabl e" -- are readily understood by individual citizens and
do not require location specific visual aids.

6. That a national survey is particularly suited, for reasons described
earlier, for the neasurement of the intrinsic value of inproved

water quality for our special task.
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Figure 2 summarizes the major aspects of WP benefits study design
and | ocates the RFF approach in relation to the other types of approaches
whi ch have been used in the past. In contrast to the earlier macro studies,
the description of water quality in our instrunment is detailed. In contrast
to the air pollution bidding ganes, we use a national sanple and neasure the

benefit for the nation as a whole.
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TYPOLOGY OF WLLINGNESS TO PAY STUDI ES

Local Sanple
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Detailed Genera”
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See footnote 1, page 2-4.
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Chapter 3

RESEARCH PROCEDURES

The data for our test of a macro approach to estimating intrinsic
water quality benefits was gathered in 1576 personal interviews of a
national probability sample of persons 18 years of age and older. The
sanpl e was designed and the interviews were conducted by the Roper O gan-
ization. Interviewing took place in two waves: 1289 people were interv-
viewed in late January - early February 1980 and 287 in March 1980.l The
sanpling plan was a nultistage probability sanmple. Once an eligible person
was identified, as nmany as four attenpts were nmade to arrange an interview.

Seventy-three percent of the individuals selected were ultimtely interviewed.

A description of the sanpling design is contained in Appendix V.

For the entire sanple, the chances are 95 out of 100 that the results on
a particular question are within 2 to 3 percentage points of the results that
woul d have been obtained froma very large sanple selected and interviewed

in a simlar nanner

National surveys are very expensive to conduct. V& were able to
mnimze the costs of this experinment by taking advantage of an ongoing
survey. After the interview for the original survey was conpleted, the
interviewers adninistered our sequence of benefits questions. Fromthe

respondents' perspective, the two interviews appeared as one long interview.

Lit was originally intended that all the interviewi ng would be done
inthe initial period, put the survey contractor had an unantici pated
shortfall in interviews which went unrecognized for a nmonth. This neces-
sitated further interviewing to bring the sanple up to 1500.
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While this procedure allowed us to have our instrument field tested in

a way that was conpletely satisfactory, budgetary constraints limted the
number of questions we could ask and prevented us from preparing a

set of briefing materials for the interviewers. Consequently, as will be dis-
cussed at length in later chapters, the percent of respondents who failed to give
the interviewers the amount they were willing to pay for the |levels of

water quality was high, as was the percent who gave zero bids. In this
chapter we describe the context of the survey and the instrument.  Sub-
sequent chapters discuss the reliability and validity of the responses

and the val ues people have for water quality. The final chapter presents

a plan for revising the procedures to inprove the neasures and increase

the response rate to the wtp questions.
Cont ext

The RFF water benefits questions took about 10-15 nminutes to
adm nister.  They were preceded by a separate half-hour

survey on environmental issues which was conducted for another study.

Since the questions for this other study set the context for the water benefit

qguestions it is inportant to outline briefly their content and results.
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We will discuss the possible biasing effect they may have had at a later
point in this report.

The environnental survey consisted of some 100 itens which probed the
respondent's views about national priorities, environnmental protection, the
regul ation of risks, energy issues, values, and views about government and
the environmental novenent. A nunber of these itens were repeated from
earlier surveys for trend purposes. This survey sought to probe beneath
the respondent's presumed predisposition towards environmental protection
(as consistently shown by other national surveys) by asking questions
which: a) forced the respondent to rank order the environment anong other
national priorities, b) neasured concern about economic issues and energy
shortages, and c) which forced the respondent to choose between tradeoffs
(e.g. environment vs. growth or environnental quality vs. |ower cost of
regul ation).  The questionnaire for the environmental survey which preceded
the benefits questions, including the background questions used for both
studies, is in Appendix V.

When the respondents were forced to rank order problenms in terns of
whi ch shoul d have the npst government priority, "reducing pollution of air
and water” fell to sixth place (out of 10 problens) from the second place
position it held at the time of the original Earth Day in 1970. Responses
to other questions in the environmental survey showed the respondents were
extrenely concerned about inflation, energy problens, and defense. Never-
thel ess, while the environnent is apparently no longer viewed as a crisis
issue, overall support for environmental protection showed continued strength

in the trend and tradeoff questions, a finding confirmed by subsequent surveys.

2 . - .
“For a description of the findings of the environnental survey see
Public Opinion on Environnmental Issues (Council on Environmental Quality, 1980).
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The data from the environmental survey are part of our benefits data
file and were used in our analysis of the benefits data. The environnenta
survey included several questions about water quality issues. The respondents
were asked:

1. How worried or concerned they are with "cleaning up our

wat erways and reducing water pollution.™ Thirty-nine percent

said they were concerned "a great deal," and at the opposite
extrenme 16 percent said they were concerned not nuch or not
at all about water pollution. (See Q 11c, Appendix IV for the
mar gi nal s and conparisons across other areas of concern in 1980).

2.  Their judgnment about the quality of the water in the "lakes and
streams in this area" on a self-anchored 11 step |adder for the
present, past (five years ago) and the future (five years from
now. Q18-20. Fromthis set of questions it is possible to
calculate their optimsmor pessimsm about change in |oca
water quality over tine.

3. How far in mles the nearest freshwater l[ake and river |arge
enough for boating are fromtheir hone (Q. 33a and b).

4. A series of questions on use of water (Qs. 58-66) For boating,
swinming and fishing in a freshwater |ake or stream respondents
wer e asked whether they had engaged in each activity in the past
two years, if so whether they did it within fifty mles of their
home, and how many times they did it during this time period

W used these questions for our measures of recreational water use.
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Water Pol lution Ladder and Val ue Levels

The levels of water quality for which we sought WP estimtes are
"boatable," "fishable," and "swimmble." W described these levels in
wor ds and depicted them graphically by means of a water quality |adder.
Use of these categories, two of which are enbodied in the |aw mandating
the national water pollution control program allowed us to avoid the
net hodol ogi cal probl emrs we woul d have faced had we chosen to describe water
in terns of the numerous abstract technical measures of pollution. Although
t he boatabl e-fishabl e-swi mmabl e categories are w dely understood by the
public, they did require further specification on our part to ensure that
peopl e perceived themin a simlar fashion

W defined boatable water in the text of the question as an inter-
medi ate | evel between water which "has oil, raw sewage and other things in
it, has no plant or animal life and smells bad" on the one hand and water
which is of fishable quality on the other. Fishable water covers a fairly
large range of water quality. Game fish like bass and trout cannot tolerate
water that certain types of fish such as carp and catfish flourish in.

In our pretests we initially ex-

perinmented with two |evels of fishable water -- one for "rough" fish like carp or
catfish and the other for game fish like bass -- but we were forced to

abandon this distinction because people were confused by it. W adopted a
single definition of "fishable" as water "clean enough so that gane fish

l'i ke bass can live in it" under the assunption that the words "gane fish"

and "bass" had wi de recognition and connoted water of the quality |eve

Congress had in mind. Swinmmable water appeared to present less difficulty
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for popul ar understanding since the enforcement of water quality for
swinmmng by health authorities has led to wi despread awareness that
swinmrng in polluted water can cause sickeness to humans.

Because WIP questions have to describe in some detail the conditions
of the "market" for the good they are inevitably |onger than the usua
survey research questions. Respondents quickly become bored and restless
if material is read to them without giving them frequent opportunities to
express judgments or to |look at visual aids. W designed the RFF instrunent
to be as interactive as possible by interspersing the text with questions
which required the respondents to use the newy described water quality
categories. W also handed them a water quality |adder card which was
referred to constantly during the sequence of benefits questions.

Figure 3.1 shows the card. The ladder is simlar to the self-anchoring
| adder used earlier in the interview The top, step 10, was called the
"best possible water quality" and the bottom step 0, was the "worst
possible water quality.” This time, however, we anchored it by designating
five levels of water quality at different steps on the ladder. Level E,
at .8, was specified as a point on the |adder where the water was even
unfit for boating although the active range below 2.5 was described as
being of this quality. Level D, 2.5, was where it becane okay for boating;
Cat 5 was fishable, B at 7 was swimuble and 9.5 was identified as A
where the water is safe to drink. These nunerical positions were estimted
by indexing a set of five objective scientific water quality paraneters using

a variant of the National Sanitation Foundatin's Water Quality Index (Booth et

al .
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1976; McCdelland, 1974). The nethod is described in Appendix II.
Al though this is necessarily a tenuous scaling procedure, it yielded a

set of positions which appear reasonable. pretests showed that respondents

did not seemto be sensitive to changes of one or two rungs in the |ocation

of the water quality levels along the scale.

W introduced the market and the | adder in the followi ng manner:

This last group of questions is about the quality of water in
the nation's | akes and streans. Congress passed strict water
pollution control laws in 1972 and 1977. As a result nany
communities have to build and run new nodern sewage treatnent
plants and many industries have to install water pollution
control equi prent.

Here is a picture of a |adder that shows various |evels of

the quality of water. (HAND RESPONDENT WATER QUALI TY LADDER CARD)
Pl ease keep in nind that we are _not tal king about the drinking
water in your hone. Nor are we talking about the ocean. W are
talking only about freshwater |akes, rivers and streans that
people ook at and in which they go boating, fishing and swi nmi ng

The top of the |adder stands for the best possible quality of
water, that is, the purest spring water. The bottom stands for
the worst possible quality of water. Unlike the other |adders
we have used in this survey, on this |adder we have marked

different levels of the quality of water. For exanple . . .
(PONT TO EACH LEVEL: E, D, C, AND SO ON, AS YOU READ STATENENTS
BELOW

Level E (PONTING is so polluted that it has oil, raw
sewage and other things in it, has no plant or aninal
life and snells bad

Water at level D is okay for boating but not for fishing
or sw nming

Level C shows where rivers, |akes and streans are clean
enough so that game fish like bass can live in them

Level B shows where the water is clean enough so that
people can swimin it safely

And at level A the quality of the water is so_good that
it would be possible to drink it directly froma |ake or
streamif you wanted to
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We thus defined the environmental good as freshwater |akes, rivers and
streams and distinguished it fromdrinking water and salt water. W
specifically invoked visual values as well as the active use val ues of
boating, fishing and sw mmi ng.

Qur intention was to obtain a WIP estimate for national water quality.
In order to get the respondent to think about the national situation the

interviewer next asked:

Now let's think about all of the nation's rivers, |akes and

streans. Sone of themare quite clean and others are nore

or less polluted. Looking at this |adder, would you say that

all but a tiny fraction of the nation's rivers, |akes and

streans are at least at level Din the quality of their

wat er today or not?
Strictly speaking, the |aw mandates water cleanup for all freshwater bodies.
We substituted "all but a tiny fraction" for "all" in this and the follow ng
guestions because we did not want to unnecessarily conplicate the issue by
havi ng respondents specul ate about the inpossibility of every portion of every
water body in the nation being at a certain water quality level at all times. Six
out of ten respondents agreed that today all but a fraction of the nation's
freshwater bodies are at level D while 17 percent were not sure and 20
percent felt that |evel had not yet been reached.

The next section of the instrunent was neant to introduce the respondent

to two things: 1) the fact that water pollution control costs noney and

2) that the level of cleanup is a matter of preference. W did this by

asking the follow ng question:
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81l. As you know it takes noney to clean up our nation's |akes and

rorvers. Taking that into account, and thinking of overal

water quality where all but a tiny fraction of the nation's

| akes and rivers are at a particular level, which |evel of

overall water quality do you think the nation should plan to
reach within the next five years or so -- level E, D, C, B, or A?

Ei ghty-five percent chose a goal of fishable or better (C, B, or A while

57 percent chose swimmable or better (B or A)

Paynent Vehicle

W used two principal criteria to choose our payment vehicle. The
first is realism-- the vehicle should match the way people actually pay
for higher water quality as closely as possible. The second criteria is
conservativism -- every effort should be made to avoid a fal se overstatenent
of willingness to pay. Conservativismin question design is inportant be-
cause unl ess respondents are made to pay the amounts they offer, WP
studies are inevitably hypothetical in character. The bias associated
with hypothetical situations is towards overstating the anmpount the person
is willing to pay3 al though the anount of overstatement is not necessarily
| arge (Bohm 1972) and is sonetinmes nonexistent (Davis, 1980). G ven nany
econoni sts' fear that the WIP met hodol ogy is biased upward, the findings
of WIP questions will be credible only if every effort is made to avoid
this bias. Qur procedure was to design our instrunment so that, whenever
possible, any bias present is toward |owering rather than raising
the WP amount.

W sel ected annual household paynent in higher prices and taxes as
our payment vehicle because this is the way people pay for water pollution

control programs. A portion of each household's annual federal tax paynent

3see Chapter 4.
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goes towards the expense of regulating water pollution and providing con-

struction grants for sewage treatment plants. Local sewage taxes pay for

the mai ntenance of three plants. Those private users who incur pollution

control expenses, such as manufacturing plants, ultimtely pass nuch or

all of the cost along to consumers in higher prices. This paynent vehicle
is conservative because:

e Ever since the passage of Proposition 13 in California in 1977,
opposition to the current level of taxes is a commonly expressed
attitude which is socially acceptable (even normative). Concern
about inflation was the nation's "nost inportant problent according
to polls taken at the tine of the RFF survey. Thus we can assune
the words "taxes and higher prices" will not be taken lightly
by our respondents and may, for sone, have a highly charged negative
connot ati on.

e By asking for the annual anpunt a person is wlling to pay instead of
for a nmonthly anount, we avoid the possibility of an “easy paynent

pl an" underestination.

Starting Point

Qur review of the literature on micro WIP studi es and on survey research
more generally, identified starting point bias as a particularly serious
probl em for our study. Because of this we devel oped and tested an
alternative to the comonly used bidding game WIP method. In this section
we outline the problens presented by the bidding game technique and descri be

our alternative procedure -- the payment card nethod



3-12

The widely used bidding gane fornat for WP studies uses a sequence
of yes/no questions and normally requires the interviewer to begin the

bi ddi ng process by offering an initial amount. The subsequent bids flow

from that point, albeit in either direction. If the anount presented
i nfluences the respondent's final bid in sone systematic way -- starting
point bias -- we have a serious problem

There are a priori reasons for suspecting such a bias in this type
of situation. The tendency of respondents to give a socially desirable
answer (Edwards, 1957; Dohrenwend, 1966; Phillips and Cancy, 1970, 1972)
or to acqui esce when confronted with questions using a yes/no agree or
di sagree format (Couch and Keniston, 1960; Campbell et al., 1967; Carr,
1977; Jackman, 1973; and Phillips and dancy, 1970) is well documented
Accordingly, when valuing a public good like water quality, a respondent
may be reluctant to reject a starting bid even when it is higher than he
iswilling to pay for fear of appearing cheap or lacking a social con-
science (social desirability effect) and/or because of a tendency on the
part of the respondent to agree with suggestions offered by the interviewer
(acqui escence effect).

In practice, strong starting point effects have been found by sone
researchers doing mcro WIP studies (Rowe et al., 1979) although other
researchers have not found them (Thayer, et al., forthcom ng; Brookshire,
et al., 1979; Brookshire et al., 1980). Were starting point bias has
been di scovered, the effect of higher starting points is to raise the

mean WP anmount .
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The acqui escence effect shows a strong relationship with education --
people with |ess education are much nore likely to acquiesce than those
with nmore education (Jackman, 1973). This introduces a further bias. If
we assune, as studies have shown, that WP varies by incone |evel and that
income is correlated with education, then the potential for an education/ WP
interaction effect is strong when a single starting point is used for the
entire sample. \Wen choosing a single starting point, the researcher needs
one that will be below the expected nean for the entire sanple, but not too
far below or the process of bidding upward to find the maxi mum WIP armount will be
too laborious. An initial bid which neets this requirenent for the entire
sanpl e can be expected to be below the nean for people in the $15-25, 000
range, close to the mean of the real bid for soneone in the $8,000-14,999
i ncome range and above the real mean bid for those with |ower incomes. Since
many people in the lower income range will also have |ow educations, in this
situation they are likely, by the operation of the acquiescence effect, to
overbid for the good in question. The reverse is less likely to happen
for those with an income above $25,000 because their educational level is
hi gher (on the average) and therefore their propensity for acquiescence in
the interview situation is lower. Thus even if the overall starting bias
described earlier is not present, overstatenent of benefits by |ower income
people will bias the WIP ampbunts upwards.

A further problemwth the bidding game technique is that the process
of iterating froma starting point to a final WP ambunt can be tedious
if the starting point lies sone distance fromthe respondent's real WP

amount. If the range is narrow -- such that nbst respondents, for exanple,
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value a certain good at between $1 and $5 per nmonth on their utility bil
-- and if the increnents are fairly large -- say $1 -- then the process
can be acconplished fairly efficiently. Wen this is not the case, the
length of the iteration process can alienate respondents or cause them
to cease bidding before reaching their maxi num anount.

The problens with the bidding game approach enunerated above are
exacerbated for payment vehicles like ours which engender |arge bids (be-
cause they ask for an annual household anount for national water quality)
and which are strongly income dependent (owing to the income tax conponent
of the vehicle). Moreover, it seens questionable that the bidding ganme
techni que can be used reliably by professional interviewers such as ours
who are spread across the country and cannot be personally instructed in
its use. For these reasons we devel oped our payment card technique to

elicit the respondent's WIP anpunts.

In this technique the respondent is given a card which contains a nenu
of anounts which begin at $0 and increase by a fixed interval until an
arbitrarily determined |arge amount is reached. When the time comes to
elicit the WIP anount, the respondent is asked to pick a nunmber off the
card (or any nunber in between) which "is the nmost you would be willing to
pay in taxes and higher prices each year" (italics in the original) for a
given level of water quality. The question asks people to give us the
hi ghest amount they are willing to pay and we accepted their answer as

representing such an amount. In our pretesting we tried asking people if
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they would be willing to pay a higher amount than the one they picked and
found some people resented being "pushed" once they had settled on an anmount.
Gt hers would give us a higher ambunt but in such a way that we suspected
they were acquiescing to interviewer pressure rather than revealing their
true consumer surplus.

The paynent card has two special features:

1. It is anchored. In our initial pretests we found the respondents

had considerable difficulty in deternmining their willingness to pay when
we used a card which only presented various dollar ampbunts. A nunber of
t hem expressed enbarrasnment, confusion, or resentnent at the task and sone
who gave us amounts indicated they were very uncertain about them W
determined that the problemlay with the lack of benchmarks for their
estinat es. People are not normally aware of the total anounts they pay for
public goods even when that ampbunt cones out of their taxes, nor do they
know how much they cost. Wthout a way of psychologically anchoring their
estimate in some manner they were not able to arrive at neaningful estimates.
They needed benchmarks of some kind which would convey sufficient infor-
mation wi thout biasing their WP amounts. W reasoned that the nost ap-
propriate benchmarks for WIP for water pollution control would be the anpunts
they are already paying in higher prices and taxes for other non-environnmenta
public goods. W identified amounts on the card for several such goods and
conducted further pretests. These showed the benchnarks made the task
nmeani ngful for nost people.

The use of payment cards with benchnarks raises the possibility of

information bias. Are the respondents who gave us anounts for water pollution
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control using the benchmarks for general orientation or are they basing their
amounts directly on the benchmarks thenselves in some manner? In the forner
case people would be giving us unique values for water quality; in the latter
case they would be giving us values for water quality relative to what they
think they are paying for a particular set of other public goods. |f the
latter case holds and their water quality values are sensitive to changes in
t he benchmark anmounts or to changes in the set of public goods identified on
the paynent card, their validity as estimtes of consuner surplus for water
quality are suspect.

W designed our study to test for information bias due to the benchmarks.
Four different versions of the payment cards were prepared and adm nistered
to approxi mately equival ent sub-sanples. Figures 3.2 shows the cards given to
t he | ower-medi um i ncone respondents ($10,000-14,999 annual family incone)
for the A, B, C, and D versions. These versions varied as foll ows:

A Benchmarks are shown for the amounts we estimated the average

househol d of that income level contributes to the space program

hi ghways, public education and defense.

B The sanme four public goods and amounts as on A plus police and
fire protection.

C The sane four public goods used in version A were shown, but for
anounts 25 percent higher than on version A

D The sane four public goods and ampunts as in Version A plus
the estinmated amount for water pollution control

W added the police and fire good in version B to see if the insertion
of a newitemin the dollar range where water pollution benefits estimates
were likely to fall would affect those estimates. Version C seeks to test
whet her the actual anounts shown for the benchmarks affect the water pol-

lution WIP anounts. W purposely onitted environmental goods in each of the
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first three versions to avoid having people would tell us what they think
they should give rather than what they actually want to pay. In version D
we added our estinate of what average households are actually paying for
water pollution control to see whether this information actually does
bias the WP anmpunts.

Deriving the dollar estimates for each of our benchmark public goods
was a difficult task particularly because we needed them for four incone
l evel s as well (see below). A detailed description of our procedures is
given in Appendix IIl. W are satisfied that the estinates are sufficiently
cl ose approximations to suffice for this test. |If it turned out that
people's WIP anpunts are very sensitive to the benchmark amounts, then much
nore effort would be required to inprove the accuracy of these estimates.

2. It is income adjusted. For the reasons stated earlier, the amounts

people are actually paying for water pollution control vary by income. This
is also the case for the other public goods which we used as benchnarks.

We corrected for this by devel opi ng benchmark goods estimates for four

different income categories: |) famly incone under $10,000; I1) $10,000-
14,999; I111) $15,000-24,999; V) $25,000 and above. (Appendi x | gives our
public goods estinates for each of these income categories). Each inter-

viewer therefore had four different payment cards for each of the A B, C
and D forms. At the appropriate point in the interview the interviewer gave

the respondent the paynent card for his or her income category. (A guestion

on inconme preceded the water quality benefits questions.) For the 10 percent
of respondents who refused to divulge their incone our procedure was to give
them the income card for incone level 1V, the highest incone |evel as people

with higher incomes are nore likely to refuse to divulge their incone.
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Figure 3.3 gives the four forms used for Version A.  The card for the

| onest income category (I) shows an annual defense figure of $325 while

those in the highest inconme category were told they are spending between

$3000 and $3075 per year on defense. In order to make the stinuli shown on the
paynent cards as simlar as possible to each of the four incone groups we
varied the range of potential anpunts. Each card shows 60 anpunts. |ncone

category |'s amounts ranged from $0 to $440 while those for IV were $0 to

$3285. These ranges and the intervals (which are wider at the higher |evels) were

chosen so that the visual pattern of public goods amounts was approxinately the

sane for each income level. |n each case the maxi num amount on the card is

roughly 30 percent greater than the amount shown for defense.

The following is the text of the first WP question in our instrunent.
The same text was used for versions A, B, and C with the exception of the

addi tional mention of police and fire in paragraph two for version B.

82. Inmproving the quality of the nation's water is just one of nany
things we all have to pay for as taxpayers and as consumers.
That is, the costs of things like inproving water quality are
paid partly by governnment out of what we pay in taxes and partly
by conpanies out of what we pay for the things they sell us.

This scale card shows about how much people in your genera

i ncone category paid in 1979 in taxes and higher prices for
things |ike national defense, roads and hi ghways, public
school s and the space program (HAND RESPONDENT APPROPRI ATE
SCALE CARD A-1, A-1l, A1ll, OR A 1V. LET RESPONDENT KEEP WATER
QUALI TY LADDER CARD)

You will see different amounts of noney listed with words |ike
"hi ghways" and "public education" appearing by the anount of
money average size househol ds paid for each one |ast year.

"H ghways" here refers to the construction and mai ntenance of
all the nation's highways and roads. "Public education" refers
to all public elenentary and secondary schools but does not

i nclude the costs of public universities.
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| want to ask you some questions about what anmounts of noney,

if any, you would be willing to pay for varying |evels of

overall water quality in the nation's lakes, rivers and streans.
Pl ease keep in mnd that the noney would go for sewage treatment
plants in comunities through various kinds of taxes (such as

wi t hhol di ng taxes, sales taxes and sewage fees) and for pollution
control equiprment the government would require industries to
install, thus raising the prices of what they make

At the present tine the average quality of water in the nation's

| akes, rivers and streans is at about |evel D on the |adder.

(PONT TO LEVEL D ON WATER QUALITY LADDER CARD) |f no nore noney
were spent at all tonmorrow on water quality, the overall quality

of the nation's |lakes and rivers would fall back to about |evel E
(PO NT TO LEVEL E) People have different ideas about how inportant
the quality of lakes, rivers and streans is to them personally.

Thi nki ng about your househol d's annual inconme and the fact that
noney spent for one thing can't be spent for another, how nuch do
you think it is worth to you to keep the water quality in the nation
fromslipping fromlevel D back to level E? That is, which anount
on this scale card, or any anpunt in between, is the npst you
would be willing to pay in taxes and higher prices each year to
keep the nation's overall water quality at level D where virtually
all of it is at least clean enough for boating? |If it is not

worth anything to you, please do not hesitate to say so.

Several aspects of question 82 bear comment. For the purpose of
conveni ence we started the process of demand revelation with the present |evel
of national water quality (boatable) and asked respondents to value a
reduction in this quality to level E, non-boatable. (I'n subsequent
guestions we had them val ue hypothetical increases from boatable to fishable
and then swmuable.) In this question we expanded the account given in the
previous questions about how their nmoney would be used and reinforced the
i deas that the WP anount woul d be coming out of their annual incone and its
use for this purpose would preclude other uses of the nmoney. At two points
inthis question we legitinated a |low or zero WIP anount in an effort to
mnimze the social desirability effect. W noted that "people have dif-

ferent ideas" about the inportance of water quality to them personally
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and at the conclusion of the question we stated: "If it is not worth
anything to you, please don't hestiate to say so."
The response categories which were supplied to the interviewers for
this question were:
Wite in anount: $
Depends (vol untary)
Not sure

Not worth anything

Through a mi sunderstanding the survey contractor did two things
whi ch may have biased the results. First in this and the next

question, those who responded "not worth anything" -- in effect a $0 bid

-- Were not asked how much they were willing to pay for water of higher
quality. Instead, the interviewers skipped directly to the |ast question.
Presumably nost of the people who val ued boatable water at $0 were generally
unwi ll'ing to pay for water pollution control of any kind and would al so have
val ued fishable and swinmable quality water at $0. CQur analysis of the
views of these people about water pollution and environnental quality sug-
gests that this conjecture is probably true for most of them  But sone of
them nay indeed only value water nationw de when it reaches the fishable
and/or swinmmable quality levels. |If so, they would have given a WP anount
greater than $0 for the higher levels, if they had the opportunity, despite
their $0 bid for the lower level. Second, when the data were keypunched,

the contractor restricted the WIP amounts to three coluns, thereby limting

t he maxi mum WIP armpunt to $999. For versions A B, C conbined, 43 People
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were recorded as WIP this nmaxi mum anount for level B. W have no way of
knowi ng how many of these people actually valued water quality at an

anount higher than this. It is our judgment that both these errors have
had only a minor effect on our estimates. The direction of the resulting

bias is, of course, conservative.

The next question sought the respondents' WP for fishable water,

| evel C.

83. As | nentioned earlier, alnmobst all of the rivers and |akes
inthe United States are at least at level Din water quality.
What do you think it is worth to you not only to keep them
from beconming nore polluted but also to raise their overal
quality to level C? That is, including the anbunt you just
gave nme, which amount on the scale card is the nost you would
be willing to pay in taxes and higher prices each year to raise
the overall level of water quality fromlevel Dto level C where

virtually all of it would at |east be clean enough for fish
like bass to live in?

The final WP question used the sane format for swi nmable water,

| evel B.

84. \What about getting virtually all of the nation's |akes and
rivers up to level B on the ladder? Including the anmounts
of noney you have already given me, which amount on the
scale card is the nost you would be willing to pay in taxes
and higher prices each year to make alnost all the nation's

| akes, rivers and streans clean enough so that people could
swimin then?

In two of the versions, A and C, we asked the respondents to eval uate
the anount of information we provided them about the WIP exercise. W were

precluded from asking this of all the respondents because of severe con-

straints on the length of the questionnaire.
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Finally, in ternms of your being able to decide exactly how
much you, yourself, would be willing to pay as a taxpayer
and consumer for better water quality, would you say in the
| ast few questions we gave you nore than enough infornmation,
about enough information, not quite enough, or not enough
information at all?



CHAPTER 4

CONTROL FOR Bl ASES

Prior to discussing our findings it is necessary to examnine the
character of the data we have gathered. To what extent are they free from
bias? The micro willingness-to-pay literature has devoted considerable
attention to the potential biases, their effect and how they may be overcone
(Schul ze, et al., 1980). Table 4.1 lists these potential biases and several

others which we believe to be inportant.

Table 4.1

POTENTI AL BI ASES | N W LLI NGNESS TO PAY STUDI ES

Cener al Sanpl i ng
Strategic Sanpl e
Hypot heti ¢ Response Rate

| nstrument I nterview
Starting Point I tem non-response
Payment Vehicle I nterview Procedure
I nfornmation I ntervi ewer

O der
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GENERAL Bl ASES

Strategic and hypothetic are the two sources of bias of greatest
fundanental concern to economists who wish to evaluate the validity of
w | lingness to pay surveys.

Strategic Bias

Its Nature

Strategic bias is the attempt by respondents to influence the outcome
of a study in a direction which favors the respondents' interests by
del i berately misrepresenting their demand for a good.l I'n 1954, Pau
Sanmuel son argued on free-rider grounds that a person would be notivated
to "pretend to have less interest in a given collective consunption
activity than he really has" and despaired of finding a way of overcom ng
this problem (1954). Saruel son assunes
that the individual would believe he or she would have to pay the anount
he or she declares as being willing to pay. |If this assunption is relaxed,
as seens reasonable, many econonists believe an incentive to overestimte
consunption would be preval ent (Freeman, 19796:88). For exanple, take a
survey whose respondents believe the mean WIP anount for all respondents
will influence the government's provision of a public good and that they
will not be obligated to pay their WIP anount. |f they value the good,
the respondents nmay attenpt to raise the mean (and inpose their preference)
by overstating their willingness to pay. Robert Crandall seems to have

this kind of situation in mnd when he wote: "Such surveys (consuner

1See Kutz (1975) for the the theoretical conditions necessary for
successful strategic behavior
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surveys) are always biased when the respondent knows that he or she does

not have to wite a check to confirmthe answer" (Crandall, 1979). Conversely,
t hose who do not value the good very highly but assune that many others do,
may underestinmate their willingness to pay in order to |ower the nean and

bring it closer to their actual willingness to pay.

Enpirical attenpts to test for strategic bias in willingness to pay
studies and | aboratory experinments have consistently failed to find it
(Brookshire, et al., 1979:22-23; V.L. Smth, 1977). A nuch cited challenge
to the notion that strategic bias can be overcome in WIP studies is an
experinent conducted by Peter Bohm In one of the few attenpts to compare
hypot hetical WP questions with the results from identical non-hypothetical
situations, Bohm (1972) conducted an experinent where participants bid
for the opportunity to see a closed circuit television program He ran
six different versions of the experiment nost of which systematically intro-
duced incentives to act strategically in a situation where the respodent
actually had to pay their bids. Only one version, Goup VI, gave bids
which were significantly different fromany of the others. Since this
group was told that they would not actually have to pay what they bid,
Bohm draws the conclusion that "when no paynents and/or forced decisions
are involved people will act in an irresponsible manner" (Bohm 1972:125).
In other words, when the consequences for respondents are hypothetical
they will overbid. Careful exami nation of Bohnmlis study shows that this

conclusion is unwarranted:
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1. Qut of five conparisons, Goup VI's nmean bid was significantly
higher in only one case (Goup I11).
2. Goup VI was higher in incone than the other groups which may
account for the size of its nmean payment.
3. Goup Valso did not have to pay its bid. If strategic
bi as was operative, there are reasons to think that this group
shoul d have had the highest bid of all, but it did not.
4, Unlike the other groups, Goup VI had one high outlier (at 50
where the nedian bid was 10) which raised its nean bid considerably.
Wien the outlier is removed, its mean paynent is reduced from 10.19 to 9.45
Kroner and the difference between Goup VI and Goup Il drops below the
.05 level of significance. It would appear that only one person

of 54 may have acted "irresponsibly."

The incentives to msrepresent preferences are nmininal in nmost WP
surveys because respondents lack either the information necessary to act
strategically or the incentive to do so because respondents do not believe
they will be directly affected by the study's outcone. Although respondents
take val uation questions seriously, nost do not think their responses wll have
an imredi ate effect on policy nor should they since policy has rarely, if ever,
been set in this manner. The now conventional w sdomon strategic bias in WP
surveys was recently summarized by Feenberg and MIIs in their recent review of
wat er benefit analysis. They concluded, "It is unlikely that the problemis

serious" (Feenberg and M11ls, 1980).

We do not believe the one person acted strategically since an incentive
to overbid in this situation was not apparent although our colleague, difford
Russel |, believes this to be an exanple of strategic bias.
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Qur instrunment was designed to minimze possible incentives to engage
in strategic behavior. No policy outcone was nmentioned in the instrument
nor were respondents told how their WP anounts woul d be used. Even if
respondents inferred that the study's findings are intended for government
gui dance in some way, nost would be aware of the indirect connection between
such a study and the actual process by which tax rates and prices are
determ ned.On a priori grounds, therefore, we would not expect strategic

bias to affect our results.

( continue)
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Distribution Tests for Strategic Bias

Apart from specific experinmental tests, two possible indicators of
strategic bias, neither of themformalized, have been suggested, A
distribution test was first proposed by Brookshire, Ives and Schul ze (1976).
They hypot hesized that the distribution of the WIP amounts (in their case,
bids) will be normal when strategic bias is absent. If it is present, they
predict a "flattened" distribution. They examined the distribution of
responses for their study, which involved the aesthetic benefits of
foregoing the siting of a power plant near Lake Powell, and concluded on
the basis of observation that since the distribution was "not flat,"
strategi c behavior was unlikely.

This distribution test has several weaknesses.

1. Even if we accept the notion that non-strategically biased

di stributions should be normal it is inpossible for nost WP
distributions to pass the standard statistical tests for

normal ity such as the Konbgorov-Sm rnov test. 2 These tests
assune that each data point has an equal probability of being
chosen, but since respondents tend to choose favorite nunbers
(e.g., 5, 10, 20, 25 rather than 6, 11, 22, etc.), the resulting
distribution is always too lunmpy to pass the test even though

the distribution nmay appear to approximate a normal distribution.

2Qifford Russell has recently called our intention to a grouped
data normality test (Burlington and May, 1958:180-181) which may be an
appropriate normality test for these kinds of data.
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2. The expectation that strategic behavior will flatten an
ot herwi se normal (or approximately normal) distribution is
wel | founded, but only if the distribution of those who val ue
the public good in question is normally distributed. In certain
situations there is reason to doubt that non-biased WP anount
distributions will be normal. |magine a popul ation, nost
of whom are either environmental enthusiasts or enthusiasts
for industrial growth at the [owest possible cost. If they
all act strategically, we will get a bi-mdal rather than a
flat distribution with the environnentalists' anounts accumnu-
lating at the high end and the industrial enthusiasts' at the other
end.

3. Since incone is the primary deterrent of willingness to pay
and since the distribution of incone nore clearly approximtes
a log normal curve3 than the normal curve. |In the absence of
strategic bias, the distribution one would expect in this
situation would be closer to a log-nornmal than a nornal
distribution.

Figure 4.1 gives the distribution of the WIP anounts for fishable (level C

wat er for questionnaire versions A B, and C conbi ned. the distribution is

3Accordi ng to OBrien (1979:855) the |og-normal distribution is somewhat
nore skewed than the distribution of income in the United States.

4UnI ess otherwi se specified, we will nornally conmbine the results for
three versions, for reasons to be explained below. \Wenever we report the
results for one level, we will use C, fishable water. Unl ess ot herwi se
specified, the results for the other levels (boatable, sw nmable) parallel
those for fishable.



Figure 4.1 DI STRIBUTION OF WIP AMOUNTS FOR FI SHABLE WATER
FOR VERSIONS A, B, C COMBI NED | NCLUDI NG ZERO AMOUNTS
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domi nated by the WIP anmpbunts in the |owest category, $0-60. O these,

nore than half are zero bids. The high occurrence of zero bids is one of
the two major problenms with our nmethod reveal ed by our experinment (the

other being the relatively high percent of people who failed to give any WIP
amount ). It is a problem because it seens likely that nost of those who
gave zero bids actually have a greater than zero value for water quality

and would be willing to pay sone amount, however small, for water pol-

lution control if we had an inproved way of eliciting their true preferences.
By probing zero responses, other studies have found that some of those who
give zero WIP anmounts do so to protest sonme aspect of the interview

si tuation. This is undoubtedly the case in our situation, but we were

( continue )
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unable, for the reasons discussed in Chapter 3, to probe our zero bidders to |earn

the reasoning behind their anounts.  (\% discuss the problem of zero bidders in

detail later in this chapter under item non-response bhias.) Since we are unable to
separate the "real" zero payers fromthe protest zero payers, our subsequent analys

includes all those who gave zero amounts. By doing this we bias our findings downwa

by some indeterm nate factor. However, for the sole purpose of exam ning
the distribution of the WIP anpbunts, we recalculated the distribution
leaving out all the zero anpunts. The revised distribution is given in

Figure 4.2.

1. At the upper end the distribution falls off until the highest

category where it increases. This is caused in large part by

the arbitrary $999 upper linit to our WIP anmounts. Since nost of those who

gave this amunt are in our highest incone category, we believe that

if the $999 constraint had not been introduced at the keypunching

stage, the distribution would have tailed off gradually.

2. The overall shape of the distribution is not flat. It ap-
proximates a log nornmal distribution, a distribution simlar
to that reported by Brookshire, et al. (1976) in their Lake
Powel | study, and to the distribution of incone in the United
St at es. Since incone is a strong predictor of people's
willingness to pay for water quality, as we will see in Chapter 5
we conclude that the distribution does not suggest strategic

bi as.



Figure 4.2 DI STRI BUTI ON OF WIP AMOUNTS FOR FI SHABLE WATER
FOR VERSIONS A, B, C COMBI NED EXCLUDI NG ZERO AMOUNTS
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A second nethod of testing the hypothesis that the distribtuion of WP

anounts will be "flatter" than normal when strategic bias is present is inplied by

Brookshire, et al. (1976) in their Lake Powel| study when they make the follow ng

statenents: _ _ _
... false bids will be very large relative to the nean for

environnmental i sts and zero for non-environnentalists where
bids are constrained to be non-negative (1976:328).
if strategic behavior had been preval ent one woul d

expect a significant nunmber of high bids relative to the
mean bid (1976: 340).

This test also has its problens. First, and nost inportant, we have no
obj ective way of identifying "fal se" values since the essence of the
probl em of preference revelation is that "true value is subjective and
typically cannot be observed independently" (Freeman, 19796:97). Second,
the sinple fact that environmentalists are willing to pay nmore than other
peopl e for environmental goods (and non-environmentalists |ess) does
not necessarily inply strategic behavior on their part, especially when
t he environmental good being valued is a broad one |ike the nation's water
quality. If environnentalists are true to their professed ideals, we
woul d expect themto be willing to pay nore for water quality than those
of conparable income who are less committed to environnentalist ideals.
Bearing these problems in nmind, the best we can do is to arbitrarily
define certain WP anounts as inappropriately "high" or "low" relative to
the respondents' inconme level, and see if a) the percentage of people

who give bids of this kind is |arge enough to be troubl esone and
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b) if environnmentalists and anti-environnentalists are disproportionately
represented anong those who give such bids in such a way that the results

wi |l be biased one way or the other

Table 4. 2 divides those who gave us amounts for fishable water into
four groups:
1.  Those who gave zero
2. Those who gave "l ow' anpunts which we define as any anount above
zero but equal to or lower than half the amount shown on the
respondent's paynment card as the ampunt contributed to the space
program  For those in the |owest incone group this is 1-6 dollars;

for those in the highest this is 1-53 dollars.

3. Those who gave "high" anounts which we arbitrarily define as any
anount equal to or greater than the anpbunt shown for public education
on their card. This amount was $204 for the | ow income group and
S1695 for the high incone group

4, Those who gave an anount between the | ow and high extrenes, who

we | abel "nornal."

Ei ghty-three percent of those who gave anobunts greater than zero
fall into our "normal" category. Those in the extrene categories are
di vided, with 10 percent giving "high" amunts and 7 percent willing to pay
| ow ampunts. W conclude that those at the extrenes are relatively few in
nunber and rather evenly bal anced

The table al so shows sonme of the characteristics of the people in each
of these groups. Conparing those in the |ow category with the normals, the

| ows have a |arger percentage of people in the highest income category

5Ooding did not distinguish between zero and one dol | ar responses,
whi ch were both coded as zero (or, in |log responses, as one).



Table 4.2
PERCENT OF THOSE GIVING VARIOUS LEVELS OF PAYMENT
WHO BELONG TO CERTAIN DEMOGRAPHIC AND ATTITUDINAL CATEGORIES

Amount Willing to Pay for Fishable Water (level C)]

$0 "LOW" “Normal” “High” Cave No Amount
Maximum N = 2 (183) (40) (447) (52) (445)
4
A High Income3 13% (20) 40% (16) 23%(101) 48% (25) 16% (57)
B Low Education:High
School and Below 78 (143) 65 (26) 68 (275) 43 (22) 73 (328)
C Age 65 and Older 25 (46) 13 (5) 8 (38) 0 (0) 20 (92)
D High on Environ-
mental Scale (2-4) 6 (10) 30 (11) 30 (144) 62 (35) 20 (88)
E Very Concerned About
Water Pollution 30 (42) 43 (40) 41 (196) 65 (34) 38 (168) -
A
F Use Water for &
Recreation 34  (62) 62 (25) 71 (334) 83 (43) 49 (220)

1"Low“ amounts are defined as any amount equal to or lower than half the amount people of the
respondents’ income category were said to spend on space. “High” are amounts equal to or greater
than the education amount given on the payment card. “Normal” are all amounts in between the low
and high amounts.

2 . . . . .
Total N varies for each of the demographic and attitudinal categories.

3Definitions of variables arc as follows: high income = 25t + / low education = high school or below/
high on environmental scale = score of 2-5 on a scale constructed from seven questions which varies
From -5 to +5 ; See Appendix for a Full description of the scale / water user = someone who
has fished, boated or swam in last two years.
4
Note that these percents are each independent of the rows and colums. Here, 13
percent of those who are willing to pay $0 have a “high” income.
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($25,000 and above), and a lower percentage of users of freshwater for
recreation. Overall, they are as environnentally concerned as the

normals but are ol der, wealthier and sonewhat |less likely to use water for
recreation. This conbination of characteristics does not suggest upward-biased
strategi c behavior, although it is not inconsistent with free riding

The highs are also higher in income than the normals. They are nuch
nore likely to be high on our environnental scale -- and in their concern
about water pollution as a problem-- and sonewhat higher in recreationa
wat er use (See Chapter 5 for a description of these neasures). Al though we
woul d expect those who use and value water to place a higher value on it
through their willingness to pay, and while half of the highs are in the
hi ghest income category and presumably can afford the amounts they said
they are willing to pay, these data are consistent with the idea that
some of these 52 people are overestimating their real willingness to
pay. Wether this is the result of deliberate calculation (strategic
bi as) or unrealistic enthusiasm (hypothetical bias) cannot be determ ned.

W do know they are nore than bal anced by the 183 zero bidders.
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Hypot heti ¢ Bi as

Hypothetic bias is the "potential error induced by not confronting
the individual with the actual situation" (Schulze, et al., 1980). In a situation

i nfluenced by hypothetic bias people are so far renoved from the actua

situation that they do not have "genuine" opinions. Perhaps they are being
asked about something which is so far removed from their experience and
interests that they are indifferent to the public good. Alternatively, they
may have sufficient interest or potential interest in the topic but the
subject of inquiry is not specified in sufficient relevant detail in the
instrunent for themto have anything but superficial opinions. This is

why social surveys sonetines find opinions about controversial topics shift
dramatically according to the way contingencies associated with the issue
are spelled out or specified. For exanple, attitudes towards nucl ear power
can be made to shift by 40 percentage points by varying the degree of as-

surance about nuclear safety in the working of the question (Mtchell. 1980:12).

Hypot hetic bias may produce a variety of effects. One is greater uncertainty
and anbi val ence on the part of the repsondent conpared with his or her response
to a "nore realistic" situation. The enpirical consequence of this is increased
variability in responses and/or a |arger than normal nunber of refusals and
don't knows. This uncertainty and anbival ence means that a respondent's WP
anmounts are much nmore susceptible to the pressures of social desirability.

In many cases (especially those involving substantial amunts) the direction
of social desirability will be anbiguous or nonexistent. Below we explore

the direction of hypothetic bias for this case
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The other primary effect is the rejection of some aspect of the
hypot hetical nmarket in WP surveys, The payment vehicle is usually the
cause of this rejection which takes the formof refusals or protest
zero anounts. This effect is more properly a separate conmponent of the
| arger context correspondence problemwe discuss later. Since this response

is not due to availability to visualize the nmarket.

Since WIP studies are by definition hypothetical, the avoi dence of
hypot hetic bias requires ingenuity on the part of the researcher. It is the
burden of our argunent in this section that hypothetical or contingent nmarkets
can be described in such a way as to nminimze hypothetic bias. W first
di scuss two prelimnary topics which have not been nuch discussed in the
literature: the direction of hypothetic bias and the relationship between
strategic and hypothetic bias. W then treat the question of whether and
under what circunstances survey research can realistically sinulate markets
for public goods, In the final part of this section we consider the extent

to which our instrument suffers from context correspondence probl ens.
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The Direction of the Bias

The WIP literature habitually refers to hypothetic "bias," but does
not show what bias or systematic distortion of the WIP anounts is to be
expected fromunrealistic research instruments. \Were people |ack "genuine"
opi nions about a particular issue we would expect their responses to be
more random t han woul d be the case for an issue on which they held genuine
opinions. In the former, nore people will "guess" rather than "estimte."
Such guesses are vulnerable to extraneous natters such as fatigue, persona
attraction to the interviewer, exposure to the evening' s news on television
etc. For this reason, WP anounts affected by hypothetic bias will
show greater statistical variance and less reliability than those not so
affected. Combined with the constrained nature of WP distributions, this
greater variance will bias the WIP amounts upwar ds.

Let us consider this argument in greater detail. Gven an initial
(in our case the true) probability distribution with a known nmean and
variance, increasing the variance of that distribution may necessarily
result in an increase in the nmean (or expected) value of that probability
functi on. This increase in E(x) can be shown to hold for many common probability
distributions (the common characteristics of which appear to be a con-
straint on the ranges of val ues which the function can take). This con-

straint may be definitional or artificially inposed; in our case this

constraint is the inpossibility of negative values.5a Two probability

5a
It should be noted that protest zeros nust be renoved before
the distributional phenomenon described here can be observed
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di stributions have been proposed for WP distributions of our type: |og-
normal (Gramich, 1977) and normal (Brookshire, et al., 1976).6

The |l og-normal distribution can be defined for x as x = exp(y) where
y = N(u,jz). The expected value of x is E(X) = exp(u + (1/2)32) and
the variance of x is VAR(Xx) = exp(2u + 02) (e o2 . 1). It can be straight-

forwardly observed that an increase in VAR(Xx) causes an increase in E(x).

The normal distribution is the other distribution which has been
suggested as the appropriate distribution for WIP ambunts.  Because
the mean and variance are independent from each other in the nornmnal
distribution, increasing the variance of the probability distribution
does not change the mean. However in the case of WP distributions we
are not dealing with a true nornmal distribution, but a normal distribution

6a
which is artificially constrained to be non-negative. W shall call this

distribution a constrained nornal. Through a series of heuristic graphs
we will show why the nean WIP val ue increases for this distribution when

the variance of the initial probability distribution is increased.

6

The increase in the E(x) for an increase in the variance of the
original chi square or F distribution follows directly fromthe inter-
dependence of the mean and variance of a chi square or F variable. See
Hogg & Craig (1978) or Freund and WAl pole (1980) for a detailed discussion

In theory, nothing prevents a legitimte negative bid. Two exanples
of rational negative bids would be a person who feared clean water woul d
bring hordes of tourists to his or her doorstep or the person who disliked
envi ronnental i sts so nuch that the pleasure which clean water brought
envi ronnental i sts caused him displeasure. In practice, however, no
governnental authority would pay a citizen in order to provide him
with clean water. W believe that the number of consumers whose true
value for water quality is negative is sufficiently small so that we nay
consi der the constraint of non-negative values to be inoperable. This
is not necessarily true where the nature of hypothetical narkets encourages a
large increase in ¢2 relative to the true distribution
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First consider the following graph of a true probability distribution:

Figure A
|
+ i
1 / : \\
/ 1 \
/ i \
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< = (x,

In Figure B below, we increase the variance of the original distribution.

The nean of the new distribution is the sane as the original and is indicated

as E(x). The area shaded in to the left of zero is the area which wll

be truncated if the constraint is operable.

Figure B




4-20

Now suppose that the distribution is constrained at zero so that if
X <0 then x = 0. The truncated area of Figure 2 is rotated upward to the
right side of the zero axis and the resulting distribution is shown in
Figure C In this Figure E(x) is the expected value of the original dis-
tribution and E(x') is the expected value of the constrained nornma
distribution. In terns of the definition of the sanple nmean of a norm
variabl e? = (in/n) some of the x ;s are greater than they woul d have
7

been in the unconstrained distribution causing X'>X.

Figure C

[RD]
"
N
A

7 . . . .
In a nore severe case than our constrained normal distribution --
that of a truncated normal distribution where the truncated observations
are discarded -- Cohen (1950, 1967) has shown that the sanple nean of
the resulting distribution is dependent upon the variance. As an exanple,
if a normal distribution with mean zero and variance J - is truncated
at zero and all negative observations are discarded the resulting sanple

=

mean is X' = <2~ which nust be greater than zero unless I = 0

— -

- T
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The Rel ationship Between Strategi c and Hypothetical Bias

A second inportant aspect of hypothetical bias which is unresolved
inthe literature is the nature of its relationship with strategic bias.
When statements are nade that: "The hypothetical nature of such (WP) surveys
may then, in actuality, aid in eliciting bids which are not strategically
bi ased" (Schul ze, et al., 1980:11) the inplication is that hypothetica
bias is the opposite of strategic bias. According to this logic,strategic
bi as occurs because people believe the situation is "real™ and cover up
their "genuine" opinions to suit their perceived interests whereas it is
the unreality of the situation which promtes hypothetical bias. W
believe it is nore correct to distinguish strategic from hypothetica
bias in ternms of the types of realisminvolved, however. Strategic bias

is pronpted when the consequences of the WP questions are perceived by

the respondent as real. Hypothetical bias, in contrast, is induced when
the market described to the respondent is not realistic enough. These two
factors may vary independently as shown in Table 4.3. Respondents nay

perceive that they either will have to pay the amount they state for

(continue)
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Hypothetical
Market

Credible

Not credible
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TYPES OF REALI SM AND STRATEG C AND

HYPOTHETI C BI AS

Per cei ved Consequence for Respondent

Direct Indirect or None

T 1 2

4 3

<« >
\ 4

Potential
Strategic

Bias

Potential
Hypothetical
Bias
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the public good or that their responses will directly influence public
policy. On the table this is described as a direct consequence and
pronotes strategic bias. Alternatively this consequence may not seem
likely to them a perception which appears to be the general rule anong
respondents in WP studies including this one. Turning to the other
di mension, hypothetic bias is mnimzed when the hypothetical market
is credible or plausible to respondents in that it accords sufficiently
with their understanding of how the world works and inposes realistic
(albeit hypothetical) constraints on preferences (by introducing cost
for exanple). It is the absence of this nmarket realism which pronotes
hypot hetical bias. Both biases are mininized, therefore, when consequence
realismis |ow and market realismis high (cell 2 in the Table 4.3).
Schul ze, et al., in a discussion of hypothetic bias argue that
bot h consequence and narket realismare necessary for WP surveys (cell 1):
"The contingent val uation approach requires postulating a change
in environmental attributes such that it is believable to the
i ndi vidual and accurately depicts a potential change. The change
must be fully understandable to him i.e., he must be able to
understand nmost, if not all, of its ranmifications. The individua
al so nust believe that the change m ght occur and that his con-
tingent valuation or behavioral changes will affect both the
possi bility and magnitude of change in the environnmental attribute
or quality. If these conditions are not fulfilled, the hypothetica

nature of contingent valuation approaches will nmake their
application utterly useless.” (Schulze, et al,, 1980:14).



4-24

We agree with the first part of their statenment, but not the second part.

We do not believe, as they apparently do, that consequence realismis
necessary for a credible survey. Certainly none of the WIP surveys reported
inthe literature on air and water pollution have achieved it, a judgnent

in which Schulze and his colleagues concur; and if they had, strategic

bi as woul d become a genuine problem for WP surveys. In what follows

we argue that properly designed surveys can describe situations wth
sufficient realismto elicit meaningful responses and discuss the adequacy
of our questionnaire in this regard. W then propose theoretically based
regression estimations as an appropriate test for hypothetical bias.

Survey Research and Market Sinulation

According to Randall, et al. (1974:135) the validity of WP surveys
"depends on the reliability with which stated hypothetical behavior is
converted to action, should the hypothetical situation posted in the gane
arise in actuality." The challenge is to create a believable and neaningfu
set of questions which will sinmulate a narket for the public good in question
Sone would argue that this is an inpossible task, that survey research is
too renoved fromreality to be able to predict behavior. This view seens
to lie behind the remarks of Gary Frommthat "It is well known that surveys

t hat ask hypothetical questions rarely enjoy accurate responses”

(Fromm :172).
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In fact, as Howard Schuman and M chael Johnson (1976) show in their
major literature review of the relationship between attitudes and behavior,
most studi es which measure people's attitudes and their subsequent behavior
show positive results. At the individual level, for exanple, those Arny
trainees who say they are eager for conbat are significantly nore likely
to performwell in conbat several months later (Stouffer, et al., 1949) and
persons who say they support open housing are far nmore likely (70% to sign
an open housing petition three nonths later than those who expressed op-
position to open housing (22% (Brannon, et al., 1973). One study of four
el ections showed behavioral intention predicted correctly to actual vote
for 83 percent of the respondents who voted (Kelley and Mrer, 1974).
Schuman and Johnson cite nunerous other exanples of attitude behavior
correlations and conclude that the attitude-subsequent behavior correlations which
occur "are large enough to indicate that inportant causal forces are
i nvol ved" (Schuman and Johnson, 1976:199) although the variance expl ai ned
by attitudinal intention is usually fairly nodest.

The nost inpressive denmonstrations of attitude-behavior correlations
occur at the aggregate level. Mdern election polls predict election
results with great accuracy. The 1980 presidential election was no
exception to this generalization because the polls which took place
i mredi ately before the vote caught the last minute shift which brought
President Reagan to power (Ladd and Ferree, 1981). For many years the

Institute for Social Research at the University of M chigan has used
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survey research to neasure consunmer sentinents and probe the psychol ogy of
econom ¢ behavior. Their Index of Consumer Sentiment represents a macro
neasure reflect& the changes in attitudes and expectations of al
Arericans. For the past 25 years it has declined substantially prior to
the onset of every recession and it advanced prior to the begi nnings of
periods of economic recovery (Katona with Mrgan, 1980). These correl ations

occur despite the fact that the University of Mchigan econonmists are

unable to predict an individual's spending or saving on the basis of changes

in his or her attitudes and expectations. They attribute this paradox to

fact that individual consumer behavior is influenced by a |arge nunber of
factors including situational, attitudinal, and physical (fatigue) which make
accurate predictions of individual behavior difficult to nmake. The volatility
of individual behavior is smoothed out for aggregations of people; nood,

i ndividual differences in how people react to the particular stage in the

busi ness cycle, individual reactions to whether or not they have recently
purchased | arge consunmer durables and the |ike are averaged across the

sampl e (Katona with Mrgan, 1980:60). This is a strong argument for the
validity of surveys (provided the questions are well worded and the sanpling

i s adequate) as neasures of aggregate benefits.
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W concl ude that properly designed survey questions do have the potenti al

proximate real situations sufficiently to elicit "responsible" responses
whi ch can be predictive of behavior under the defined circunstances
contained in the questions (Brookshire, et al., 1979:30-31). Schuman and

Johnson anal yze the design factors which inprove behavioral predictions,

One of the nost inportant is the degree of congruence between the expressed

attitude and behavior. Heberlein and Black (1976), for exanple, found

(continue)

to ap
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attitude-behavior correlations increased from .12 to .59 for the use of [ead-
free gasoline when the predictive attitudes shifted fromgeneral interest in

envi ronnmental issues to a question about the degree of personal obligation the
respondent felt to buy |ead-free gasoline. In a simlar vein, Brookshire, d Arge
and Schulze cite the psychol ogists' Ajzen and Fishbein's well known dictum that
behavi oral intention and the actual behavior "should correspond, in terms

of the action, its context, its target and its tinme frame" (Brookshire, et

al., 1979:25).

A second inportant design factor is the degree of information presented

about the consequences of an attitude, particularly its financial inplications

The more fully these consequences are specified, the nore realistic the
response. In the 1960s Gallup consistently found a majority of people favored
foreign aid when they were asked: "In general, how do you feel about foreign
aid -- are you for it, or against it?" In a national survey during the
sane time period, Lloyd Free and Hadley Cantril introduced the pocketbook aspect
of the issue in a question which asked whether "governnent spending for this
purpose (foreign aid) should be kept at |east at the present |evel, or re-
duced, or ended altogether?" \en costs were raised in this manner the
majority position shifted fromfavoring foreign aid to wanting it reduced or
see also Mieller, 1963).
ended (Free and Cantril,1967:72;/ A similar shift occurred in a poll conducted
in the Swedish city of Malnd. In this case a sanple was asked whether they
woul d |i ke the Swedish government to increase aid to | ess-devel oped nations.
Later, in the sanme questionnaire, the respondents were asked whether they
woul d like this to take place "even if taxes would be raised in proportion."”
Hal f the supporters of increased aid vani shed when the question was phrased
this way, leaving only 20 percent who were willing to pay for increased aid

(Bohm 1979: 146) .
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The shifts in opinion evoked by the changes in question wording
are under standabl e because we woul d expect hi gher demand for free goods
according to economc theory, The Swedes who favor foreign aid in the
first question consist of two types of people: 1) those who favor it in
the abstract but who are not willing to pay for it when rem nded of that
contingency and 2) those who favor it in the abstract and who are al so
willing to pay for it, The second question induces those in category 2)
above to relinquish their support by introducing the contingency of cost.
WP studies go one step further, of course, and ask respondents to specify
t he anount of noney they personally are willing to pay, This and the fact
that many other contingencies are spelled out in the questionnaire nmakes
thema far nore realistic neasure of attitudes than ordinary survey

research itens.
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Cont ext Correspondence

As we noted in Chapter 2, there are special challenges in devising
a macro WIP instrunment which is sufficiently realistic to avoid hypo-

thetical bias, W made special efforts, as described in Chapter 3, to

present the market for

national water quality in terns that are understandable to the respondent
and which related as closely as possible to the way the respondent actually
contributes to the provision of water quality. W wll not repeat that

di scussion here, but will amplify it by discussing the degree to which our
instrunent is threatened by context correspondence problens, a particular

7
form of hypothetic bias.

As described by Brookshire, et al. (1979, 26ff), these problens occur

"where the initial rights and endowrents as well as the terminal rights and

endowrents are far renoved fromthe actual situation.”" The primry
exanpl e of the context correspondence problemis the failure of questions using

the willingness to accept conpensation format to elicit meaningful answers.
The notion of being "bribed" to tolerate pollution is so far out of people's

ordi nary conprehension that many people apparently consider it imoral and
refuse to value the environmental good at anything less than infinity
(Randal |, et al., 1974; Blank, et al., 1977: Brookshire, ef. al-,

19%¢ and above in Chapter 1). |Is is possible that the high percent of no-

pl ays and zero bidders we found is an indicator that our instrunment suffers

from context correspondence problens?

Brookshire, et al., say a high percentage of protest votes is an
i ndi cator of context correspondence problens (1979:28)
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On an a priori basis we do not believe this to be the case. The
initial endowrent of boatable water nationally and the notion that people
are paying for water quality of this level in taxes and higher prices
seens well within people's understanding, particularly since they are
al ready paying for water quality in this manner (although they may not have thought
about it), Qur instrument assumes a structure of rights in which fresh
water is a common property resource which can be used for various purposes,
The simul ated market provides a situation in which the individual %?n buy
i nproved water quality situations by paying higher taxes and prices. It
assumes that these cannot be provided free of charge. It is possible that
sone people may feel that businesses should pay the costs of treating
pol lution out of profits instead of passing the costs on to consuners, but
surveys suggest that a large majority of the public are aware of the fact
that these costs do get passed on to consuners (Canbridge Reports, 1978:167).
Finally, the inproved situations we propose, fishable and swi nmable water,

do not appear to be so far fromthe initial position (boatable water nationally)

to cause problens nor to deviate dramatically fromthe person's previous ex-

perience and preferences. Mst people will have had first hand contact with

freshwater of those quality Ievels.

However, when we ask people to put a dollar value on water quality

levels we are asking themto do something that is not part of their norma

~In the case of going from boatable to non-boatable the respondents were
buying the continuance of the status quo. See the nore detailed discussion of
property rij ghts in Chapter 1 where we specify the types of consunmer surplus
measures we enploy in this study.

Canbri dge Reports in a report for the Shell G| Conpany asked a nationa
sanpl e: "When the government inposes new health or safety standards on an
i ndustry which single group do you think usually pays the cost of inplenenting
those standards: the industry out of its profits, workers in the industry
through |ower wages, consumers through higher prices or the governnent using

tax nmoney? Sixty-two percent said consumers through higher prices (Canbridﬁf
Reports ° 1978:167) and 12 percent "the governnent using tax noney." Only ™%
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behavi oral repertoire; both the valuing and the contenplation of nationa

water quality are novel experiences for nost people, By way of contrast,

t hose WIP studi es which ask people to place a value on certain characteristics
of a particular recreational site in terns of an entrance fee ask people

to performa nuch | ess novel act since people are fanmiliar with entrance

fees and regul arly nmake decisions about whether or not they are worth the
price. Does this nean that such a study is necessarily nore valid than

ours? W think not,because famliarity may present problens of its own.

When respondents are asked to express WP anpunts by the entrance fee

vehicle (e.g. Thayer, forthconming) the anount they give may represent not what
they personally consider the benefit to be worth but what they consider

to be a "fair" entrance fee based on their experience with entrance fees, Thus,
novel ty as such need not be an inpedinment. Wat matters nost is whether
respondents are made sufficiently famliar with the new situation in the

interview

Where context correspondence is present we wll expect two outcomes. The
first is a greater incidence of item nonresponse for the WIP itenms. More people
will be unable to find the situation meani ngful enough to offer WP anounts
or in protest they will bid $0. WP surveys test for context correspondence by
exam ning (and reporting) the rates of these responses. As noted earlier
we had | arge nunbers of people who failed to give anounts or who gave $0
amounts. I n our discussion of this problem bel ow, under item nonresponse

bias, we conclude that it is probably caused by problens other than

context corr espondence.



4- 33

Secondly, if the situation which respondents are valuing is too renoved fromthe
experience or interests, their answers to the WIP questions will be nore whinsica
t han purposeful and should vary randomy. Conversely, if the task is neaningful
to the respondent, his or her answers will be constrained by the factors

whi ch influence decisions about such expenditures in everyday life: income
variability.
and val ue. The context correspondence problemin this instance is increased/

An appropriate test for randomess of responses is the size of R2 in a regression
A
iwv

of WIP anount on theoretically-based constraints (in our case: recreationa

use of freshwater, concern about water pollution, incone, etc.). W

report the results of our predictive test in Chapter 5. Qur findings in

this respect are very reassuring

| NSTRUVENT Bl ASES

The willingness to pay literature has identified four instrunent
characteristics which are potential sources of bias, These are the paynent
vehicle, information, order and starting- point biases. A nunber of studies
have varied these dinensions systematically in an effort to see whether
or not a particular instrunent bias is present. Qur effort in this
regard was limted to the npbst innovative aspect of our instrument; the
use of the payment card to elicit the respondents WP amount. The results
of this experiment are discussed in detail under starting point bias. The
instrunent was designed to mninize the effect of each of the other
potential biases.

Starting Point Bias

In Chapter 3 we discuss why we believe starting point bias is a

serious problem for bidding gane studies which use paynment vehicles other

10For an excellent exanple, see Brookshire, et al., 1980
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than admi ssion fees to neasure people's willingness to pay for public
goods. W devel oped the anchored paynent card as a substitute for the
opening bid on the assunption that presentation of a large nenu of potentia
bids would mnimze any tendency on the respondent's part to acqui escece
to the interviewer's suggested bid. There is the possibility of course,
that the paynent card itself might bias the WIP ambunts. To examine this possibility
we nmani pul ated the two aspects of our payment cards which seened to present
the greatest possibility of influencing respondent WIP ambunts and tested
several different versions of the paynent card on conparabl e sub-sanpl es.
These variations and the rationale behind themare as foll ows:
1.  The paynment card is anchored with estimtes for non-environnenta
goods. W varied the number of goods presented fromfour in
versions A and Cto five in Version B.llThe extra good in Version B
was police and fire protection, The anount which we estimated
househol ds spent on this good ($98, $125, $312 and $626 for the
four incone IeveI;%) was such that it placed police and fire

protection on the paynent card at a place where we guessed people

m ght value water quality. Except for the addition of the fifth

11
In this discussion we will only consider versions A, B, C of our
instrument. Version D was significantly different and our findings for
this version wll be described elsewhere. See Chapter 3 for a description
of the research instrunent and Appendix | for the conplete wording of
all the questions

1 :
%ee Appendix |11 for the procedures used to derive the public good
expenditures and Appendix | for all the paynent cards used in the study.
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public good, the paynment cards for Version B are identical

to those for Version A |If the number or placenment of the
anchors affects the starting point we would expect the nean
WP amounts for B to differ fromthe amounts for the other

ver si ons.

2. In order to see whether people keyed their water benefit anounts
to the anmounts shown on their card for the other public goods,
Version C displayed the same four public goods as Version A
but each anount was increased by 25 percent. If the dollar
| evel of the anchor or benchmark goods deternines the WP
anounts for water quality we woul d expect higher nean anounts
for Version C than for Version A

Table 4.4 summarizes the sanple design for our tests of starting point bias.

We used t tests to test for the hypotheses:

Test | H: A=2¢C
a
H: AALC
1

Test 11 H: A=B=¢C
Q

Hl: A#B, A#C, B#C

VWere A, B, Crefers to versions A B, C
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STUDY DESI GN FOR EPA WATER PCLLUTI ON BENEFI TS STUDY

AND NUMBER OF CASES (I N PARENTHESI S)

\er si ons

Scale cards with the
estimated |evels of
payment for space,

hi ghways, public
education and defense
for each of the four
i ncone categories.

(431)*

Fam |y Income Levels

$9,999 or |ess

(117)

11 $10,000 to 14,999
(58)

11 $15,000 to 24,999
(112)

|V $25, 000 and above or
not sure/refused

(92)
Scale cards wth Same as A
correct paynent |evels
for the four public I (170)
goods used for A plus I (66)
police and fire Y (98)
Y (62)
(380)
Scal e cards with sane Sane as A
four public goods used
for A but the payment | (116)
levels listed are 25% I (58)
hi gher than those used I1] (126)
for Version A |V (74)
(410)
Same as A plus the Same as A
estimted amunt for
wat er pol lution control I (82)
[l (78)
(355) 11 (103)
|V (70)
"The total

of cases ascribed to each inconme |evel
some respondents.

of inconme data for

Water Quality Levels

Amount

D

C

willing to pay for:
Okay for boating (2.5
on 10 step |adder)

Gane fish |ike bass can
live init (5.0)

Safe for swimming (7.0)

Same as A

Sane as A

Asked whether willing to
pay the specific anount
for level C

If not willing to pay, asked
how much willing to keep
level at D

If willing to pay for C
asked how much willing to
pay for B

nunber of cases for each version exceeds the sum of the nunber
for that version owing to the absence
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The results of these tests for each income by water quality |eve
category are given in Table 4.5. O the 24 paired conparisons only two
are significantly different fromzero (less than the nunber positive
findings one would expect by chance at the .05 level) and both
are in the opposite direction to that predicted if starting point bias
is present. W conclude that for | and Il, the null hypothesis

is supported: there is no evidence of starting point bias

A second test of starting point bias was conducted using regression
analysis. W made dummy variables for each of the three versions. W
then estimated two sets of equations for pairs of versions. The first used
one of the dummy variables as the sole predictor variable, the second
is identical to the first except that we added the set of predictor variables
whi ch are the best predictors of the WP amounts. If H_ in Test Il is incorrect,
the dummy variables for the versions should enter the equations significantly
(as neasured by the t values). Table 4.6 presents the results of these
estimati ons. None of the version dunmmy variables are significant, confirmng
our finding above that our instrument does not suffer from starting point
bi as.

On the basis of these findings, which not only show no version effect
but al so reveal an inpressive stability across the versions in the nulti-
variate estimations, we conbine the three versions into one data set for

all further analysis.
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Table 4.5 t TESTS OF MEANS! FOR PATRED COVPARI SONS BETWEEN

VERSI ONS A, B, C BY | NCOVE AND

LEVEL OF WATER QUALI TY

Level of Water Quality

Boat abl e Fi shabl e Swi nmabl e
| ncone Leve

Low 1 AB AC BC AB AC BC AS AC BC
2 AB AC BC AB AC* BC AB AC BC
3 AB AC BC AB AC BC AB AC BC
Hi gh 4 AB AC BC AB AC BC AB AC BC

1-Two tailed test, variances between sanples were conpared and then the
t test was conputed on pooled or separate variables as appropriate.

The one tailed t-test was insignificant for every pair of A and C
for test | since the two significant pairs of Aand C (* in the table)
under the two tailed t tests are in the opposite direction fromthat
predi cted by H_l of test |

*Difference between the means is significantly different fromO0 at
the 5% | evel
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TEST FOR STARTI NG PO NT BI AS
Vari abl es
Level C Amount willing to pay annually EDUC
for fishable water in dollars
AGECAT
VERA Dunmry variable for Version A
ENVI NDEX
VERB Dunmry variable for Version B
USERD
VERC Dunmry variable for Version C
CNPQLD

| NCOVER Househol d i ncone in dollars
in 10 categories

Regr essi ons on Level

Education in 7 categories

Age in 11 categories

| ndex of environmental attitudes*

Dummy variable for water use

Dummy variable for concern over
wat er pol lution

C for Versions A, B, C as Noted:

A&B
| nt er cept 179. 44
(10.7)
VERA 32.4
(1.4)
VERB
N 515
R? .003
F 1.9

t values are given in parenthesis

A&C B&C
190. 6 190. 6 I nt ercept
(10.8) (11.5)
21. 4 | NCOVER
(.9
11.1 EDUC
(-.5)
500 481 AGECAT
. 002 .001
79 .24
ENVI NDEX
USERD
CNPQOLD
VERA
VERB
N
R2
F

*Conposed of 7 itens ranging fromattitudes towards the environmenta
the importance of environnental

472

A&C B&C
8.2 -21. 4
(-.15) (-.44)

0069 0073
(8.4) (9.3)
13.9 15.1
(1.4) (1.78)
-8.7 -8.4

(-2.3) (-2.5)
29. 8 30. 9
(4.3) (5.2)
40.9 27.46
(1.74) (1.3)
48.3 64.8
(2.1) (3.2)
12,22
(.58)

-12.7
(-.67)

467 451

.29 .34

27.3 32. 4

novenent to

problems in the respondents hierarchy of issues.
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Paynment Vehicle Bias

In Chapter 3 we describe why we chose annual househol d

paynent in higher prices and taxes for our payment vehicle. There we
argue: 1) that our vehicle realistically accords with the actual form of
paynent for water quality and 2) that it is famliar to respondents yet

| acks the drawbacks posed by sone famliar vehicles such as entrance fees
which may limt WP responses to an accustomed payment range rather

than to a true WIP amount. A further criteria for payment vehicles inposed
by econom ¢ theory is that they should offer respondents the w dest possible
latitude of potential substitution across current comodities (Schul ze,

et al., 1980:12). W believe our vehicle conbines believability with the
wi dest latitude for substitution, two characteristics which often nust be
traded off in WIP surveys (Brookshire, et al., 1979:23-4). In the ad-

mnistration of the survey we encountered no problens with the vehicle.

If the vehicle suffers fromany bias it is likely to be downward owing to

the current national concern over taxes and prices.

Informati on Bi as

Information bias occurs when the wording of the instrument affects the
values elicited in ways unintended by the researcher. The result is the
introduction of contingencies other than those contained in the form
hypothetical situation. Because the opportunities for information bias
in questions are legion, the evaluation of a WP study nust
include a review of the wording of the entire instrument and an exam nation

of the quesiton. In Chapter 3 we introduce and describe the questions we
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used in this study. Needless to say, we attenpted to word the instrunent
in such a way that by spelling out the tradeoffs, the cost, the fact that
they are already paying for public goods, etc. the respondents were presented
with a credible hypothetical market for water value. W endeavored to word
the instrument in as neutral a manner as possible so that neither the
costs nor the benefits of water quality were enphasized at the expense of
the other. Readers can judge the success of our efforts for thenselves
by consulting Appendix | which contains the entire instrument in the form
it was given to the interviewers
Order_Bias

Order bias is closely related to information bias. Sone information
may influence people's responses in an unwel cone manner sinply because of
its location in the questionnaire. The little research that has been done
on order effects suggests that this is not an inportant source of bias
in surveys (Alwin, 1977:141), but good survey practice dictates that sensi-
tive or potentially biasing itenms should be |ocated later in a questionnaire,
otherwi se the sensitive items might |ead respondents to prematurely
termnate the interview and the biasing itens mght affect the answers to
questions which are sensitive to that type of bias. In WP surveys it is
inportant to avoid preceding the WIP items with questions which enphasize
the benefits of the good being valued at the expense of the cost or vice
versa. Rowe, et al. (1979:6) specifically cite the possible influences of

early environmental attitude questions in this regard.
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The RFF water benefits was preceded by a half hour (or nore) interview
on environmental and energy issues. The questionnaire for this study is
contained-in Appendix IV. Wat bias, if any mght result fromthe
respondent being subjected to a searching interview about environmenta
protection, environmental values, risk, energy source preferences, and
government action on these matters? Yore particularly, mght these
questions stinulate a greater value for environnental quality than would
ot herwi se have been the case and bias the WP anount upwards? W think
this is unlikely for the follow ng reasons:

1. The earlier questions were realistic and bal anced because they
measured environmental values in the context of the tradeoffs
associated with obtaining better environmental quality. They
a) forced people to rank order environmental goals wth other
goals (. 1-10), b) elicited people's views about econom c and
energy problens (Qs. 1la, b, f; 2la, f; 26; 40-46) and
c) used questions whenever possible which described the tradeoffs
entailed in mnimzing risk or protecting the environment
(e.g., Q. 31, 34-36, 39, 53c).

2. Acontributing factor to the realismof the RFF environmenta
survey is the unique historical context of the survey. Mst
of the interviewing occurred in late January and early February
1980, a time when the Iranian hostage crisis and the Russian
i nvasi on of Afghanistan were dominating the news. These concerns,

added to the great concern expressed by our respondents about
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inflation and higher prices, suggest the historical context did
not bias the respondents towards taking an environmental |y
oriented position. [If anything, the opposite is likely to be
the case.

3. It is possible to conpare the degree of environnental support
reveal ed in the RFF questionnaire with the findings of a commercia
phone survey (Qpinion Research Corporation, 1980) which took
place two nmonths after nost of the RFF interview ng and which
repeat ed several key questions word for word. The comercia
survey found even stronger support for environnental values than
did the RFF survey. This suggests that the format of the RFF
survey did not bias people towards view ng the environnent with
special favor, but rather it seens to have |ed people to eval uate
the issues with greater realism

In our judgnent the earlier environnmental/energy questions add to

the validity of the WIP study by requiring the respondents to consider a

wi de range of environnmental issues and their tradeoffs prior to evaluating

the worth of water quality. It is possible, however, that the |ength of

the first portion of the survey may have induced respondent and interviewer
fatigue. If we had used the bidding game format fatigue, if present, m ght
have biased the WIP results upwards by tenpting respondents to acqui esce

to the starting point nore often than woul d otherw se have been the case.

(or downwards by making their willingness to pay bid lower). Since the paynent
card technique ninimzes starting point bias, we have no reason to believe that
fatigue biased our results upwards in this nmanner. On the contrary, fatigue
may be a cause of the large nunber of zero amounts and no answers which

we experienced.
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SAMPLI NG BI ASES

There is a set of potential biases associated with the nethodol ogy
of survey research which have received | ess enphasis in the WIP literature
than they should. An instrunent may be entirely free from general and
i nstrunent biases, but if it suffers from serious sanple and non-response
problens its findings cannot be generalized reliably to a | arger popul ation of

any kind and should not be used to estimate aggregate benefits. In the past some

WP studi es have made such aggregate benefit estinmates on the basis of
seriously flawed sanples or, worse, W thout even reporting the information
necesary to assess whether nethod biases are present or not.
Sanpl e Bias

Scientific sanpling is a process by which el enents of a popul ation
are chosen in such a way that information about those el enents can be
generalized within known error ranges to the population fromwhich the elenents are
drawn. Methods of sanpling are well grounded in statistical and probability
theory. There are nunerous sanpling techniques but the
di stingui shing characteristics of a properly designed sanple are that al
the units in the target popul ation have a known, nonzero chance of being
included in the sanple, and the sanple design is described in sufficH%nt

detail to permit reasonably accurate cal cul ation of sanpling errors.

Sanpling bias occurs when sanples are not properly designed or reported.

Lpor a presentation of sanpling theory and design for the non-technica
reader see Wllians (1978). For a discussion of sanpling for surveys see
Babbi e (1973:73-130) and, especially Sudman's excel |l ent book, Applied Sanpling
(1976).
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The sanpling method used for the RFF survey is a probability sanple,
the nmore rigorous of the two sanpling nethods regularly used by comercia
survey research firns (the other being the nodified probability sanple).

A description of the sanple, which was designed by the Roper Organization
is presented in Appendix V. It ensures that all noninstitutionalized
persons, 18 years of age or older, who live in the lower 48 states have
a known probability of being interviewed.

There are many considerations which enter into the decision about how
many people to interview for a study, but the basic tradeoff is between
cost and accuracy, Presuming that the respondents are selected according
to sanpling theory, the smaller the size of a set of respondents (which
may range fromthe entire sanple to a sub-sanple of special interest
to the anal yst such as environnmental activists), the larger the sanpling
error. For a sinple random sanple, the error range at the .05 level of
confidence is 3 percent for 1,067 respondents and 7 percent for 196
(Backstrom and Hursh, 1963:33). For a sanple of 50, the Opinion Research
Corporation estimates a 14% sanpling error. Thus, if 25 percent of a sanple
of 50 say they went boating at |east once in the past two years, the true
value will lie between 11 and 39 percent, 95 percent of the time. Qoviously,
if these 50 people were not chosen by proper sanpling techniques the
error range is unknown,and it is inpossible to say anything about what
percent of any larger population (such as the people who live in the
area where the interviewng took place) went boating in the last two years.

: 14 .
For this reason, a true sanple of 1500 people allows Gallup to predict

14
V& use "true" here to refer to a probability based sanple,



a great a of
100,000 is worthless purpose Magazine
learned to its it predicted Landon
The on a size Much
of the analysis report is based A, B, and C for (N=1221)
approximately 700 to
The results of a if a'significant" number of
to of the to be interviewed or are
unavailable to the of travel, sickness or work at the
interviewer calls. is

interviewed are likely to differ
in systematic ways. For example, they may be more
or less environmentally of what constitutes a
significant number does not have a simple answer owing to variations in

(some call for substitutions on a prespecified

the is not available at the the interview), in
interview method (rates differ telephone,

techniques), method of calculating the response rate (since
non-responses can to to not being to

terminating the interview before it is completed, etc, the way of calculating
the to what is defined as a non-response) (Dillman,

1978: 49- 52) .
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Wien there are no established criteria for determning the quality
of the response rate, as is the case for nost surveys which are not
conducted by professional survey research organizations, researchers should

provide sufficient information to enable the reader to evaluate the sanpling

15 . o
i npl enent ati on. In our case, we used a professional organization and well

establ i shed sanpling procedures. The response rate for our survey is

73 percent, conputed upon the nunber of interviews conpleted in households
containing people eligible for an interview Those not interviewed included
peopl e who refused and those who were not at home even after the interviewers
made up to three call backs to reach the person in the househol d designated
to be interviewed by the sanpling plan. This response rate is wel

within current national sanmple survey practice using this nethodology?

A conparison between the RFF sanple and census data for age, education

I ncome, sex, race and region shows the RFF sanple to be a close approxi mation
of the nation on all but education and those with the highest incone (Table
4.7). Those with a Iess than high school education and the highest incone
are somewhat under represented , a common occurrence in sanple surveys

as these people are anmong those nost likely to unavailable (the rich

travel or are less accessible; those with |ow educations are disproportionately

15
The Colorado State researchers, for exanple, describe their
sanples in admrable detail (Walsh, et al., 1978:19-23) and include a
tabl e which inforns the reader that of 600 people originally selected
for interview, 48 letters were returned, 231 could not be contacted
by phone, 119 refused to be interviewed when contacted and 202 were
I nterviewed.

6 Al'though it is inpossible to make a direct conparison, our 73 percent
may be conpared to the 37%rate achieved by the Colorado State researchers
(excluding the returned letters, but including in the base those the inter-
viewers could not reach and those who refused?.
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Census

18%

22
16
15
13
.6
100

(age 25+)

32

37

1.5
_16
100

24
17
31
28

100

.
S

Mal e
Femal e

Race

Bl ack
Wi te

Regéqﬁ

New Engl and

Md Atlantic

East North Central
West North Centra
South Atlantic

East South Central
West South Central
Mount ai n

Pacific

“current Popul ation Reports (Population characteristics: Profile or

Series P-20, No. 350, U 'S. Departnent of Conmerce,

RFF

47%
53
100

12
87
99
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among the very old). Qher factors may play a role here too, The 10 percent
who refused to reveal their incones may be disproportionately well off.
The census data are not fromthe 1980 census (which was unavail abl e when the

tabl e was constructed) which presumably will show a hi gher percent of people
with college educations than the earlier census estinates.

| NTERVI EW BI ASES

[tem Nonresponse Bias

Respondents invariably fail to answer at |east one question in an interview.
This presents a probl em when the anal yst wishes to generalize froma sanple

to a population. [temnonresponse bias is the distortion in the estimte

of the popul ation characteristics for a variable caused by people failing
to answer a question.

As noted earlier, this type of bias is the one which presented the
greatest problemin this study. Considering only those who answered
versions A, B, C (as has been our practice), 38 percent failed to
answer for our WP questions and 16 percent gave a $0 anount. Strictly
speaking, the zero anounts are responses and we treated them as such
but they bear further analysis, Since other studies have found that a
portion of the zero bids represent protest bids and not true zero
valuations, it is appropriate to treat them here under the item nonresponse
bias rubric.

Let us consider those who failed to give any amobunt first, In nationa

surveys it is conmon for the don't knows to range from5-10 percent for
relatively demanding questions. This was the case with the questions which

I medi ately preceded the WIP items in our questionnaire.
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It asked respondents for their water quality preference and received an

11 percent nonresponse rate. |In conparison, the 38 percent for the WP

itens is obviously high. The three nost likely explanations for this are:

general difficulty of WIP questions; 2) The peculiar difficulty of our
questions; 3) The interviewing situation for our study. W wll discuss
each in turn before concluding that a conbination of the first and | ast
of these factors is the nost likely explanation for our high nonresponse

rate.

WP surveys are very denmandi ng of respondents and it should not be
surprising if, for conparable sanples, they experience higher item non-

response rates that surveys using nore common types of question. The WP

i nstrunent asks the respondent to attend to a description of the hypothetica

mar ket which is necessarily detailed. It requires the respondent to val ue

in dollars an amenity the respondent does not customarily view in that

manner. This is an intellectually demanding task and requires a notivationa

conmmi t ment which may be |acking for people for whomthe public

good being valued is not particularly salient. W reviewed 13 WP studies

1) The

to conpare their item nonresponse rates on their WP questions, Unfortunately,

I ess than half of these studies provide enough information about item

nonresponse to enable us to include themin the conparison. For the six

which did, the rates ranged from1 percent for Robert Davis' pioneering study

of visits to the Maine woods (Knetsch and Davis, 1966) to 32 percent

for a sales tax vehicle used to study the value of air visibility in the
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Four Corner's area (Randall, et al., 1974). In between were item non-
response rates of 2 percent (elk |icenses, Brookshire, et al., 1980),
8 percent (danmage fromsurface mning, Randall, et al., 1978), 11 percent,
(air visibility, Brookshire, et al., 1980).17
14 percent (sales tax, Walsh, et al., 1978), 20 percent (utility bill
Brookshire, et al., 1980), and 21 percent (electric bill, Randall, et al., 1974).
These data suggest the followi ng conclusions: 1) on the average, WP
studies tend to have sonewhat higher item nonresponse rates than regul ar
survey questions and yet 2) under certain conditions these rates are very
low. In Davis' case, he personally conducted all his interviews in the
Mai ne woods and reports very high rapport with his respondents. The elk
li cense paynent vehicle of Brookshire, et al. (1980) is specifically and
traditionally tied to the good being valued. Because entrance fee vehicles
have the same characteristics, we would al so expect themto have low item
nonresponse rates. Studies |ike ours which use bidding vehicles that are
less specific or traditionally tied to the good may expect higher item
nonr esponse rates.
The second hypot hesi zed cause of item nonresponse is our question
wording. Wile we have identified mnor changes which will nake the

questions clearer and more interesting to the respondents we are not aware

of serious problems in this area. In our pretest with a specially trained

interviewer only two people of 38 failed to give WIP anounts.

Neither of the last two studies specifically report item non-
response rates. W infer these values from Randall, et al.'s, "unusable"

survey figure and Brookshire, et al.'s "deletions* for reasons not explained
(presumably because the respondents gave no amount.
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The interview situation is another matter. W believe this is a mgjor
contributor to the high item nonresponse for several reasons, First, as
noted earlier, we were able to obtain a national sanple at |ow cost because
we were able to add the benefits questionnaire to an existing survey,

Because of this, as mentioned previously, the WP instrunent was admi nistered
after the respondents (and the interviewer) had already spent at least a
hal f hour on the environment/energy survey. For certain categories of
peopl e, especially the aged and those with low | evels of education, the
preceeding interview probably took |onger than a half hour with cor-

respondi ngly greater fatigue effects. Second, because our budget was
limted, (and our purposes experimental) we did not provide the interviewers
with the kind of detailed instructions which we would provide for a ful
scal e benefit estimation study. These instructions would include procedures
for handling various types of respondent: queries and instructions for
encouragi ng reluctant players to give WIP anounts. Third, the sane budget
constraints restricted the length of our WIP instrument. The addition

of several followp questions in the instrunent itself which would probe
non-responses (and zero amounts) would enable us to identify respondents

who woul d give us WIP amounts after further explanations.

To summarize, the nost l|ikely explanation for our high item non-
response rate is a conbination of the inherent difficulty of WIP questi ons,
and the limtations of our interview situation. Appropriate changes in
the latter, combined with a fine tuning of the questions, should reduce

the item nonresponse rate to a tolerable |level, Because of the inherent
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difficulty of these types of questions, it will be very difficult to
bring item nonresponse rates from 10-15 percent for WP surveys
of the general public. Rates of this level should not unduly bias the
final estimates if weighting procedures are used to conpensate for the
nonrespondents. W discuss these matters further in Chapter 6

How wi [ | our item nonresponse rate of 39 percent bias these data?
Put another way, this question becomes: \Wat kinds of people failed to
respond to our WP questions? W estimated a |ogit regression equation
for a conbination of background variables and key attitude itenms which
Is presented in Table 4.8. Definitions for these variables are given on
Tabl e 4.6, page 4-39 The dependent variable is a durmy with the non-
respondents set at 1 and all those who gave WIP anmounts greater than zero
for fishable water at 0. (Thus we drop those who gave zero amounts from
the followng analysis). The overall predictive accuracy coefficient of
.27 indicates a noderate fit. QO der people, blacks and those who are
uncertain about the nation's water quality goals (0.81 SPRECHLD) were especially
likely (p. = .00L> and those respondents |ow in income and education were
very likely (p. = .0l> to be anmbng the nonrespondents. The respondent's sex
and use of water for recreation were also significantly related to the dependent
variable. This profile is consistent with the hypothesis that people for
whomthe issue is |ess salient (SPRECHLD, RACED) and/or for whom the WP
instrument is difficult to answer( AGECAT, EDUC, SPRECHLD) are nore likely
to be anmong the nonrespondents to the WIP items. It is noteworthy that

environmental and water quality attitudes (ENVINDEX, CNPOLD) are not

significant in this equation.
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Table 4.8
LOGIT* REGRESSI ONS RELATI NG BACKGROUND AND
ATTI TUDI NAL VARI ABLES TO CERTAIN TYPES OF
W LLI NGNESS TO PAY RESPONSES FOR FI SHABLE WATER?

Dependent vari abl e; Dependent vari abl e;
| ndependent 1 = zero wtp anount; 1 = 'don't know how much
Vari abl es 0 = WP anount greater willing to pay

than zero 0 = WIP anmount greater than zero

[ ntercept 2.3%%* 2. gkt
| NCOVER -.0002* -~ 000027
EDUC - 42%x* . D3k
AGECAT L 14x* 09***
RACED -.95** -1.38%%*
SEXD -.10 . 39*
USERD -1 11%** - 44*
ENVI NDEX - A4xr -.08
CNPOLD -.23 -.15
SPRECHLD> -, 96** -1.68**x
N 695 783
Li kel i hood ratio index .31 .18
®Z i ndex (D) .25 .19
Percent correctly predicted

zero anounts 84% don't know T1%

ot her anounts 86 ot her ampunts 78
Predictive accuracy
coefficient AT .27

*p<.05/ ** p<l| .01/ *** p< . 001

YMaximum |ikelihood estimates are conput ed by the Newton-Raphson net hod.

(SAS Institute, 1980).

ZFor Versions A, B, and C conbi ned.

3

0

Dummy variable where 1 = nation should plan to achi eve nationw de water

quality of fishable or better within the next five years (Q 81); = all other

responses of which "not sure" conprises two-thirds and preference for nationw de
water quality lower than fishable conprises one-twelfth.
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From what we know about the willingness to pay for water quality
of other respondents, the bias given our estimates by the high item non-
response rate is upwards. The older, less educated and |ower incone
peopl e who expressed WIP anounts gave | ower amounts, other things being
equal, than their peers, and we would expect the addition of a significant
number of the nonrespondents to those giving WIP amounts to | ower the nean
WP value for water quality.

Turning now to the zero anounts, sixteen percent of our sanple gave
WP amounts of $0 for fishable water. It is very difficult to conpare
this with the experience of other WIP studies since only four of the 13
studies reviewed report the total percent of $0 bids. For these studies
the zero amounts varied as follows: 1 percent, Mine Wods (Knetsch
and Davis, 1966); 2 percent for sales tax vehicle and 26 percent for
utility bill option, water quality in the South Platte River Basin
(Wal sh, et al., 1978); 6 percent for non-reservation residents, air
pol lution visibility in Four Corner's area (Randall, et al., 1974); and
7-32 percent, depending on WIP version, decreased risk from nuclear plant
accidents (Milligan, 1978). CQur level of zero anpbunts is sonewhere
in the mddle of this distribution, but we do not regard this |evel of
zero amounts as acceptable, especially since we already have a high non-

response rate for the WP questions
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The factors discussed above for nonresponse are also the likely
cause of the zero amounts. Question wording probably played a much
larger role in stimlating the zero responses, however. Endeavoring
to legitimate |ow values for respondents who m ght have been hesitant
to express their "true" feelings about water quality, we ended the first
WIP question in the series by saying: "If it is not worth anything to you,
pl ease do not hesitate to say so." In retrospect we believe this was
too strong a statenment which unnecesarily pronoted zero responses by
sone who probably have valued water at greater than zero but who were
reluctant to undertake the nental effort necessary to arrive at that val ue.

W will substitute another type of encouragenent to respondents to give

their true value in any future use of our instrument.

W estimated a logit regression for

a dunmy variable with zero WIP set at 1 and those who gave anounts greater

than zero at 0. This regression is also reported in Table 4.7. This

estimation has superior predictive power to the parallel one for

nonrespondents (predictive accuracy coefficient of .47). Conparing the

two equations we find recreational use and environmentalismplay a

greater role in predicting the zero bidders, who tend to use water |ess

and are weaker in their support for environmentalism  These findings are consiste
with the hypothesis that zero bids do represent low (if not zero) value

for water quality. However, the inportance of age, also significant

in the equation at the .001 |level, and the role of race and education (.01),
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parallel their place in the nonresponse equation and suggests that zero
bids may also be partially due to people protesting the WIP format or
expressing an unw | | ingness to answer the question.

The bias introduced by the |arge nunber of zero bidders is to make
our estimtes |ower than they would be if we had fewer zero bidders.
Fromthe findings of other WP studies which have asked their zero
bi dders why they bid zero (Rowe, et al., 1979a; Thayer forthcom ng
Brookshire, et al., 1980; Brookshire, et al., 1976) it seens very likely
that sone of our zero bidders are probably protesting the instrunent
rather than really valuing water quality at $0. An indetermnate
number of the remaining zero bidders, while not protesting, nevertheless
probably value water quality at |east somewhat higher than $0 and coul d

be induced to bid higher by the changes described above.

(continue)



4-58

I nterview Procedure and Intervi ewer Biases

Two ot her interview nmethod biases renmain to be discussed. The
i nterview procedure-bias refers to bias introduced by the manner of conducting
the interview Interview ng takes place by either personal interview,
tel ephone or mail. The differences involved in choosing
bet ween these nethods including cost, return rate, ease of asking sensitive
questions, and ease of asking conplex questions. Although it is the nost
expensive nethod, the personal interview nethod is superior to the other
met hods on all dinmensions (Dillman, 1978:74-76; on social desirability
see Bradburn and Sudman, 1979:8). The personal interview nethod is especially
preferable for WIP surveys because it permits the researcher to use visua
di spl ays such as our |adder and paynent cards and it is the npst successfu
of these nmethods when the questions are potentially tedious and boring

(Dillman, 1978:75). The only viable alternative would be the mail survey,

a nmethod used only twice in a WIP study to our know edge (Bi shop and Heberl ein,
1980; Fish and WIldlife Service, 1975) as the need to create the hypothetica

market in sufficient detail is too wordy for phone interviews.

Unlike the nmil surveys, personal interview surveys are open
to potential interviewer bhias. This type of bias consists of differentia
effects introduced by the individual interviewers. |In a bidding gane,
for exanple, sone interviewers may be nore skillful in inducing respondents
to increase their bids above the starting point nore than others. If a
study uses relatively few interviewers who conduct 25 interviews or nore,

it is possible to test for interviewer effects by hol ding the respondents
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personal characteristics (such as income) constant and conparing the nmean
WP amounts to see if they differ significantly. Because Roper used

100 interviewers scattered across the country to conduct our interviews,
the nunmber of interviews per interviewer is too fewto conduct this type
of test. Wth that many interviewers we woul d expect individual inter-
viewer effects, if there are any, to average out. There is always the
possibility that the interviewer training may induce all the interviewers
in a project to obtain higher bids than interviewers trained by someone
else mght with the same questionnaire, but there is no easy way to test
for this other than to conduct el aborate methodol ogi cal experiments.

(One advantage of our paynent card technique is that it mnimzes the
potential interviewer effect on the WIP anount as conpared with the

bi ddi ng game net hod.



Chapter 5
EXPERI MENTAL BENEFI TS ESTI MATES
OVERALL, USE AND, | NTRINSIC

In this chapter we exanmine the WIP anounts given by our respondents.
The anal ysis begins with an exam nation of the |level of benefits for nationa
water quality revealed by our respondents. W then test the predictive power
of a theoretically-based estimation of the anounts;
an inmportant test of our instrument's hypothetical bias. The next section
presents our technique for separating intrinsic fromrecreational benefits
and illustrates it with our data. In the final section we consider the
regional variation in water benefits and di scuss procedures by which the data
froma national water benefits survey may be hel pful to those who wish to
estimate water benefits for sub-national areas.

Before proceeding further it is inportant to enphasize that the benefit
estimates we discuss bel ow come from experinmental data and shoul d not be
used for nmeking definitive national estimates. Qur study was designed to
devel op a new net hodology and to test it to see if it shows sufficient
promise for a full scale application (after appropriate revision). As noted
in the last chapter, our macro WIP instrunent was very successful with the
exception of the item non-response rate. The nonresponse rate problem
is correctable (see the Conclusion for our proposals), but it neans the
present set of WP anounts represents a selective rather than a random sanpl e
of the U S. population. Although our data are not sufficiently representative
for national estimates, they are sufficiently free frombias to warrant the
analysis we undertake in this chapter. 1In this sense the estimtes dis-
cussed in the next section nmay be taken as illustrative, in a rough way,

of the benefit estimates which a revised national survey m ght produce.
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| LLUSTRATI VE ESTI MATES

Taking into account the above caveat, we discuss here the WIP anounts
given by our respondents. This sanple consists of all those1MMO were exposed to
Versions A, B, or C of the questionnaire and who gave us usable anounts
(including zero bids). The nunber of cases on which the analyses in this
chapter are based vary from 771 to 695 according to whether or not we

had to drop cases because of missing data on individual itens.

Anounts by Version

As described in Chapter 2, the respondents valued three levels of water

qual ity which were described in words and depicted on the water quality |adder
They were first asking how nmuch they were willing to pay to maintain nationa

water quality at the boatable |evel. Subsequent questions asked them their

willingness to pay for overall water quality to fishable quality and sw nmmabl e

quality. The nean WP armounts given by the respondent for the two higher |evels
consists of the anpunts they offered for the |ower |evels plus any additiona

amount they offered for the higher level. Table 5.1 gives the mean WP

amounts for each of the three versions.

Iwth the exception of a handful of respondents whose answers to the
questionnaire were so contradictory that they were judged to be meaningl ess.

The renoval of these 22 cases presents no bias to the WIP amounts as their
nmean WIP anount is the sane as the entire sanple’s.  Appendix VI describes

our rationale for dropping these respondents and gives information about
each case.



5-3

MEAN AMOUNTS W LLI NG TO PAY ANNUALLY PER HOUSEHOLD
FOR BOATABLE, FI SHABLE AND SW MMABLE WATER QUALITY

Table 5.1
2
332D Rearable
Tncome
Level s Version A Version B Version C
1 $ 61 (62) $ 47 (61) $ 71 (64)
2 114 (398) 124 (48) 87 (38)
3 183  (78) 135 (79) 174 (82)
4 289  (73) 262 (48) 308  (50)
Tot al $168 (274) 3 $133 (255) 3 $161 (242)3
Level C Fishable
1 $77 $60 $91
2 161 149 111
3 229 201 223
4 363 347 362
Tot al $214 $180 $198

I ncone

Level s

1
2
3
4

Tota

IN THE UNI TED STATES BY VERSI ON AND | NCOME LEVELS

Tenel 3 Tpinmailo
Version A Version B Version C
995 $76 $103
195 163 128
268 244 267
404 394 375
$247 $212 $222

The amounts shown here derive “rom sxperimenscal rzsearch wid Snould

not be used For national zstimates,

In this version of the research in-

strunent those who di'd not give an anount in answer to the willingness-to-
to do so by the interviewers.

pay questions received no further
As a consequence,

encour agenent
32 percent of the respondents (for fishable water it was

32% for version A, 30% for version B; and 34% for version C) did not give

anount s.

to answer.

know, '

6 percent

The 32 percent who did not give an amount is conprised of 24 percent
who said they ''don't

depends" and 2 percent who refused

2 : . . .
The percent who said $0 were 18% 22% and 24% in version A to C respectively.

3The total N's are larger than the sum of the N's for the four incone |evels
because they al so include those who answered the willingness-to-pay questions
but were not willing to give their income. Since these people could not be
assigned to their correct income group the interviewers were told to treat

themas if they were in incone |eve
the total

an anount,

N's for the three versions are:

If we include those who did not give
A-431; B-380; and C 410.
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It shows the follow ng:

1. The pattern of amunts is quite consistent across the three
versions of the instrunment. As noted in Chapter 4 only two
of the 36 between-version conpari sons show differences that are
statistically significant at the .05 |evel.

2. The effect of respondent's incone is uniformy strong as shown
by the colum amounts. This is an expected effect, of course,
since people with higher incomes a) have nore di sposabl e incone,
and b) were shown paynment cards whose benchmark amounts for
non-envi ronnental public goods were higher

3. The WIP anounts are substantial. This is in contrast with the
earlier macro WIP studies described in Chapter 2 which did not

describe the hypothetical market for their goods in detail

Conbi ned Ampunts

The WP anounts for the conbined sanple are shown in Figure 5.1. The
nmost substantial benefit is for boatable water with a range of $136-168
per annum per household. The respondents were willing to pay $175-213 for
fishabl e water, an amount 27 percent higher than the boatable estinate.
According to these data, national water of swinmmable quality yields a

di minishing return as the swi mmable WIP anount is only 16 percent greater

than the fishable anpunt.

2The mean amount which this sanpl e of people is willing to pay for
swimabl e water quality is approximately the anount paid in taxes and
hi gher prices in 1979 for water pollution control by U 'S. househol ds
according to the estimates of the President's Council on Environnenta
Quality. The CEQ estimate for 1979 anounts to $159 per household for
control instituted as a result of federal pollution control prograns and
$255 for all water quality expenditures ,including those which industry would
have undertaken irrespective of the federal pollution control |aws (Counci
on Environnental Quality, 1980:394, 397).

For these experinental data the total annual benefits for sw mable water
nationwide |ie somewhere between 9 and 22 billion dollars. No point estimate
should be inferred fromthis range for the reasons explained in detail in

the report.
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VWHAT PEOPLE ARE WLLING TO PAY EACH YEAR PER HOUSEHOLD
Figure 5.1 FOR DI FFERENT LEVELS OF NATI ONAL WATER QUALITY

Arount Annual Amounts at the
Iinety=-7ive Percent Conidence Intervzl
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Ef f ect of Knowi ng Amount Being Paid

Some of the earlier macro WIP studies (Viladus, 1973) show that people
are nore willing to pay higher amounts for public goods when they are told
the anount it will cost (or is costing) than when they do not have this
information. In order to see if this is the case in our study, we departed
fromour previous format in Version D of our research instrument and told
t he respondents what they are paying for water pollution control.3 I'n our
case the revealed value for water quality in Version Dis quite simlar to
that for the combined A B, C versions where the respondents were not told

how much they are paying

Forty-seven percent of the 354 respondents to Version D said they were
willing to pay the amount shown on their card for water pollution contro
(which they were told woul d raise the overall level of national water quality
to fishable in the next few years) and 12 percent volunteered that "it depends."
Thirty percent were not willing, 11 percent were not sure or didn't know,
and | ess than one percent did not answer the question. Those who were not
willing to pay the amount were asked how much they were willing to pay to
keep the quality of water at boatable quality whereas those who were wlling

to pay the anount were asked to value an increase in quality fromfishable

to swmmable (level B). It is possible to calculate values for fishable
4
and swimmable water from these data. The Version D range for fishable water
3

e% were shown on the pménent card an estlna}e of what h?vseholds in
the respondents' 1ncome range were actually paying for water ution control
4
In making this calculation we assign each person who is willing to pay
the amount shown on the paynent card for water pollution control that value
as their WP value for fishable water. Under the assunption that those who
said "it depends" would be willing to pay that anount too if they could be
assured that it would achieve the fishable water quality goal, we also
counted themas willing to pay the amount shown. Those who gave amounts
for boatable water but not for fishable, were counted as also willing to
pay the boatable anmounts for fishable water quality.



quality is $185-233 conpared to the A B, C conbined range of $175-213.
The WP anounts for sw nmmabl e water given by the Version D respondents
are somewhat hi gher than those given by the respondents to the other
versi on.

EXPLANATI ON OF W LLI NGNESS TO PAY FOR WATER QUALI TY

Model Specification

A test of the hypotheticality of WIP studies is whether or not the
respondent's val ues can be explained by a set of theoretically rel evant
factors. If the WIP questions are sufficiently neaningful to the respondent,
his or her answers should be constrained by those factors which affect
such matters in everyday circumstances. Surprisingly few WP studies
have reported regression estimations and of these only one or two include
the range of factors which theory and enpirical research suggest as possible
expl anatory factors.5

W propose the following as the appropriate determnants of willingness
to pay:

WP = f(Respondents' Incone, Education, Age, Environnental Attitudes,
Avail ability of Freshwater, Attitudes Towards Water Quality)

In our original estination several of these factors did not enter into the

6
equation significantly. Hence we renoved these variables and re-estinated

SFor WIP studi es which report lack of success in explaining the bids
by regression equations see Eastman, et al. (1978) and Thayer(forthcomng). The only
studi es which use a range of variables comparable to ours include, interestingly,
the two previous WIP studies of water quality (Gamich, 1977; Walsh, et al
1978) in the published literature

SThese include several dinensions of the respondents' attitudes toward
water quality (e.g. desired quality levels of national freshwater, perceived
changes in local water quality) and the availability of freshwater for
recreational use.
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the equations. The coefficients and the significance |evels of the remaining
vari abl es were not appreciably different from the |arger equations. Be-

cause we believe that major conceptual and definitional problens exist with
some of the nonsignificant variables we will not report the results of these

| arger equations here. The variables which remain and our neasures of them are
as follows:

Income -- The higher the respondents' famly incone, the larger the
anount of disposable income the respondent has available for water quality.
W neasured income by the standard survey research procedure of presenting
the respondent with a card which contains a list of income categories. The
respondent was asked: "Would you call off the letter of the
category that best describes the conmbined (enphasis in the original) annua
i ncone of all menbers of this household, including wages or salary, pensions,
benefits, interest or dividends, and all other sources?" Thus we asked for
househol d not personal income. Table 5.2 presents the |ist of incone
categories and the percent of respondents in each category. Note that

10 Percent of the respondents refused to reveal their household incomne.

This level of item nonresponse is within the range found by the mgjor survey
research organizations in national sanples of our type. W decided not to
substitute mean values for these cases but sinply to drop themfromthe

regression part of our analysis.
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Table 5.2 | NCOVE RANGES FOR THE RFF SURVEY
| ncome_Range Per cent of Sanplel Level s used for Paynent Cards
Under $4, 000 7%
$4,000 to $5,999 7
$6,000 to $7,999 5
$8,000 to $9,999 7
$10,000 to $11,999 7
I
$12,000 to $14,999 9
$15,000 to $19,999 13
[11
$20,000 to $24,999 15
$25,000 to $49,999 19
IV
$50, 000 and over 3
Not sure/refused 10

1
These data are for the entire sanple, all versions.
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Fol I owi ng the standard procedure (Kemta, 1971) for incorporating
grouped income data in regression equations where the actual income is
unobt ai nabl e, we assigned each respondent the md point for his or her
income category. A value of $60,000 was used for the $50,000 and over
cat egory.

Age -- Studies of the determinants of environnental attitudes identify
age as an inportant predictor (Dunlap and Van Liere, 1978; Mtchell, 1980: 44).
Younger respondents are somewhat nore supportive of environmental protection
than ol der respondents. The WP studies which report regression estinations
show mi xed findings on the relationship between age and w | lingness to
pay for environnmental public goods. Walsh, et al. (1978:66) found a sig-
nificant negative relationship between age and willingness to pay for
water quality in the South Platte River Basin. Age did not enter sig-
nificantly into the regressions estimated by Ganmich in his study of
the Charles River Basin (1977:187) and in Eastnman, et al.'s (1978:22) study
of air visibility in the Four Corners area it showed no consistent pattern

Qur age neasure consists of a card listing el even age categories
fromwhi ch the respondent chose the correct age group for himor herself.
The first two age categories are 18-21 and 22-24. Beginning wth age 25-29
the categories proceed by five year intervals until the |ast group which
was defined as 65 or older. |If the respondent refused to provide the age
information, the interviewer was instructed to make an estimte. W
coded the age variable at the mid points for each age category. For the 65
and over category we used 70 which is the approximate md point of this

age category according to census data
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Education -- Education is also correlated with support for environ-
mental protection; the higher the educational level, the greater the |evel
of environnmental concern (Dunlap and Van Liere, 1978:9; Mtchell, 1980: 44).
Two WIP studies also report a simlar relationship with willingness to pay
for environnental public goods (Walsh, et al., 1978:60; Ganlich, 1977:187).

Qur neasure of education consists of six categories, ranging from no-
school -to-grade 8 to post graduate education (17 years of formal education
or nore). Each category was designed to be a qualitatively equival ent
increase in educational attainment fromthe next |ower category wth special
wei ght given to the conpletion of high school and coll ege. ! For this reason
our variable consists of the categories instead of the nid point of the
years of education represented by each category.

Environnental Attitudes -- Nunerous social surveys have neasured

people's attitudes towards environmental issues (for a review see Dunlap
and Van Liere, 1978). The questions used for this purpose neasure a
wi de variety of dinmensions such as concern, perceived seriousness,

tradeoffs, and relative inportance. On each of these di nensions

7These levels are as foll ows:

Code Education Category (no.of yrs) Percent in Total Sanple
2 No school, grade school (I-8) 9%
3 Some high school (9-11) 16
4 H gh school graduate (12) 38
5 Some college (13-15) 20
6 Col l ege graduate (16) 11
7 Post graduate (17+) 6

No response 1
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peopl e can be arrayed along a continuum fromthose who describe thensel ves
as valuing environmental amenities a great deal to those for whom environ-
nmental amenities have |esser value. It is to be expected that people's WP
for environnental anenities should be related to their "environmentalisnt

as reveal ed by these kinds of attitude questions. The only previous attenpt

to our know edge to denonstrate this in WIP studies failed to find a

relationship, however, The Colorado State study included a question about
the respondents' general awareness of environnmental problens in the study
area which did not enter into any of their regression estimations (Wl sh,

1978. 83-4. 88-9).

The portion of our research instrument preceeding the WIP instrunent con-
tained a |arge nunmber of environmental attitude measures. From these we constructed
7 item environmental index (ENVINDEX). The itens for this index were
chosen subjectively. W included itens which our previous analysis of
these data had shown to be neasures of the degree to which the respondent
valued environnental goods. In addition to an item which posed
tradeof fs between environmental protection and cost, the index includes
itenms which neasure the respondents' attitude toward the environnenta
novenent, the degree to which they rank environmental concerns high or
| ow conpared to other national priorities, and whether they have | obbied
public officials by letter or personal contact on an environnental issue.

The itenms contained in the index, its manner of construction and its

distribution are described in Appendix VIII. To test its metric qualities
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we re-estinmated our regression equations using several different forns
. . . 2

of the index to see if the parameters of the other variables or the R

of the equations were affected. The results of these tests suggest the

use of the linear form

Concern About Water Pollution -- None of the itens in the environnenta

i ndex treat water pollution because we wanted to see if concern about water
pol lution had the separate effect on willingness to pay we thought it should.
The itemin our questionnaire which nmeasured water pollution concern was
one of a series of itens about which the respondent was asked:
(Q11) Nowl'd like to find out how worried or concerned you are
about a nunber of problens | amgoing to mention: a great
deal, a fair anount, not very much, or not at all. [If you
aren't really concerned about some of these matters, don't
hesitate to say so
C. Ceaning up our waterways and reducing water pollution
In answer to thise question, thirty-nine percent said they were concerned
a great deal, 44 percent a fair anount, 13 percent not very much and
3 percent not at all. W constructed a dummy variable CAPOLD) where 1 - those

who say they are concerned a great deal and 0 = the renuinder

Recreational Use of Water -- W reasoned that the greater the respondent’s

recreational use of freshwater, the greater value water pollution contro

BV% estimated equation 2 (Table 5.4) using squared and cubed forns of
ENVINDEX in addition to ENVINDEX. The squared and cubed fornms were in-
significant. Equation 2 was also estimated substituting the |og ENVI NDEX
for ENVINDEX. The R2 of this equation was lower. In both of these cases
we used F tests to test whether any of these alternative equations had
significantly different coefficients for the other parameters in the
equation 2. Each F test of the paired coefficients was insignificant.

As a result of these tests we decided to use the linear formof the index.
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woul d have for himor her. Previous WP studies exam ned the
rel ationship between recreational use and wllingness to pay wthout
finding any correlation. The Colorado State study regressed the reported
number of water-based recreation activity days experienced annually in the
South Platte River Basin and the degree to which respondents |iked outdoor
wat er - based recreation on their WP nmeasures and found no effect (\Walsh,
et al., 1978:52, 69-72). Simlar findings of no or marginal significance
for recreational use are also reported for air quality (Eastman, et al.
1978:16-17) and water quality (Ganlich, 1977:187).

W neasured recreational freshwater use by a series of questions
(. 58-66 in Appendi x 1'V) which asked the respondent whether in the
past two years he or she had gone

e "sailing, canoeing, power boating, water skiing and the |ike"

e "swimming in a freshwater |ake or streamas opposed to a sw nming
pool or the ocean"

o "fishing in a freshwater |ake or streant
Each person who said yes to an itemwas asked further whether he or she
did this "within fifty mles of your hone, or farther away, or both?"
and "roughly how many times woul d you say you (did the activity) over the
past two years?" Personal use of freshwater for these purposes varied from
34 percent who went fishing to 39 percent who went boating, W tested
various forms of a recreational neasure and our tests showed that neither
the | ocation of use nor the amount of use contributed to the estination,
a finding simlar to the Colorado State study. W therefore created a
sinple dunmy variable, USERD, which was set at 1 for those who reported
freshwater use of any kind over the past two years (60 percent of the sanple)

and 0 for those who reported no personal use during this tine period.
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Estimation

Qur final explanatory nodel for national water quality val ues consists

of six variables: three are socioeconom ¢ characteristics, two are attitudina

measures and one is a self-reported behavioral nmeasure. Table 5.3 gives
the Pearson(r) correlation matrix for these variables. A though no cor-
relation is .40 or above, three of the fifteen are above .30. Milti-

collinearity cannot be ruled out, but the synptom of insignificant coefficient

2

estimators in conjunction with large R™ val ues was not observed.

( continue )



Table 5.3

| NCOMVE

AGE

EDUC

ENVI NDEX

CWPCOLD

USERD

Vari abl e

I NCOMVE

ACE

EDUC

ENVI NDEX

CWALD

USERD
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CORRELATI ON MATRI X FOR VARI ABLES USED | N
THE REGRESSI ON EQUATI ONS

| NCOMVE

1. 00000
0. 0000

-0.07698
0. 0425

0.37733
0. 0001

0. 05241
0. 1675

-0. 05756
0.1295

0.16160
0. 0001

695

695

695

695

695

695

AGE

-0.07698
0. 0425

1. 00000
0. 0000

-0. 27897
0. 0001

-0. 25041
0. 0001

-0. 05206
0.1704

-0.32212
0. 0001

Mean

19946. 8

42.3

4.3

6.4

0.4

0.6

EDUC

0.37733
0. 0001

-0. 27897
0. 0001

1. 00000
0. 0000

0. 20955
0. 0001

0.02733
0.4719

0.19785
0.0001

Std Dev
13647. 8

16.0

1.3

1.8

0.5

0.5

ENVI NDENX  CWPOLD

0. 05241
0. 1675

- 0. 25041
0. 0001

0. 20955
0. 0001

1. 00000
0. 0000

0. 34516
0. 0001

0. 23361
0.0001

sum
13863000
29418
2978
4439

285

435

-0. 05756
0.1295

-0. 05206
0.1704

0.02733
0.4719

0. 34516
0. 0001

1. 00000
0. 0000

-0. 00231
0.9516

USERD

0.16160
0. 0001

-0. 32212
0. 0001

0.19735
0. 0001

0.23361
0. 0001

-0. 00231
0. 9516

1.00000
0. 0000

M ni mum Maxi num

2000 60000
20 70
2 7
1 11
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Equations were estinated using ordinary |east squares regression for
the three levels of water quality as shown in Table 5.4. The patterns for
the three levels are very simlar with the fit, as measured by RZ, I ncreasi ng
slightly from.28 for the boatable equation to .31 for the swinmable one. Using the
swi nmabl e equation as our exanple, each of the independent variables
Is statistically significant at the .05 level or better. Incone is the major
factor in the equation followed by the environnental index. Despite its
affinity with the index, concern about water pollution enters separately
at a highly significant level. The recreation use variable also enters,
al though in the boatable equation its t value is slightly below the .05 |evel.
Alternative functional forms for these equations were tested. The nost
obvi ous candidate for an alternative form considering our strong incone
effect, is alog-log estimation (Gamich, 1977). The results for this
type of estimation were not appreciably different or better than the QLS
estimation except that the significance of the recreational use variable

was increased.6

6The results of the log-log estimation for fishable waters are as
fol | ows:

Dependent Variable = Log of Level C

Coeffi ci ent t
| nt ercept -4.24 -4.89
LOG | NCOMER 0.70 7.50
EDUC .29 4.73
ACGECAT -.13 -5.53
ENVI NDEX .32 7.06
USERD .85 5.39
COWPOLD 27 1.81

N = 645 R% = .39 F = 74.33
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Table 5.4 OLS REGRESSI ON OF DEMOGRAPHI C AND ATTI TUDI NAL
VARI ABLES ON WLLI NGNESS TO PAY AMOUNTS
FOR THREE LEVELS OF NATI ONAL WATER QUALI TYL

Level s of Water Quality

eq. 1 Boatable (D) eq. 2 Fishable (Q eq. 3 Swinmable (B

Coefficient (t)

INTERCEPT ~ -141.91  (-3.07)  -163.83  (-3.03)  -143.47  (-2.41)
| NOOME 10058 (10. 36) .0072 (10. 95) 10075 (10.43)
AGE 134 .-2.85) 184 (-3.25) 2,60 (-4.16)
EDUC 14,39 (2.27) 15.15  (2.04) 1735 (2.12)
ENVI NDEX 21.81  (4.79) 28.74  (5.40) 31,77 (5.46)
QVPOLD 47.90  (3.11) 51.18  (2.84) 56.68  (2.86)
USERD 27.25  (L.71) 40.88  (2.20) 4552 (2.23)

N 695 695 695

R .28 31 31

F 44.54 50. 61 51, 39

lFor Versions A, B, C conbined |ess a few cases which were dropped
for reasons described in Appendix VI.
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Het er oskedasticity is to be expected in regression equations which
use any kind of consuner expenditure data (Prais and Hout hacker, 1955)
and our estimations are no exception. Initial tests of heteroskedasticity
showed we had heteroskedasticity with respect to al nost very variable.
Since the presence of heteroskedasticity indicates that the OLS assunption
of a covariance matrix of the form 2L has been violated, a generalized |east
squares (G.S) procedure nust be used to obtain correct paraneter estimates.
(Johnson, 1932; Rao, 1965). The GLS procedure uses the covariance matrix @
instead of 52I. The GLS estinator of g is
eH) 3= xalnTixatly
and the variance of the G.S estimator is
(2) war 2 = Sdalnt
When Q_l is known, estimation of the GLS estimator is straightfoward.
when @71 is not known, special techniques nmust be used to estimate it.
Standard adj ustments such as wei ghting by I/incorre2 (Johnson, 1972) or

l/Y2 (CGol dberger, 1964) did not correct the problem Since the standard

constructive tests for heteroskedasticicy are not appropriate for a conbination

of dummy and continuous variables such as ours (except for sonme maximum

l'i kel'i hood estimators and sone sophisticated grouping techniques which are
al nost inpossible to inplement) we devised our own test. Inspired by the
Park test, the Carson-Vaughan constructive test uses a semlog weight

transformation.

7See Appendi x VITl for an extended discussion.
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Table 5.5 presents the estinations corrected for heteroskedasticity.
The income coefficients and significance |evels are now 20 percent |ower
than in the OLS equations. Significance levels for education and the two
environmental attitude variables are also reduced while those for age and
recreational use are increased sonewhat.

To give an indication of price flexibility we cal cul ated the ranges
shown in Table 5.6. The range is fromnoderate inelastic to unitary
elasticity. They are slightly higher but in the sane general range as
those found by Brookshire, et al. (1980:485) for elk hunting (.306) and

Randal |, et al. (1974:147) for air pollution (.39 - .65).

Gven the size of our sanple, the fact that our explanatory variabl es

are chosen for their theoretical relevance, and the cross-sectional character of

data; the variance explained by our nodel is reasonably high. W regard
this as inportant evidence that the contingent market described in our

research instrunment is sufficiently realistic to nmininize hypothetic bi as.



5-21

1
ADJUSTED REGRESSI ON OF DEMOGRAPHI C AND
ATTI TUDI NAL VARI ABLES ON W LLI NGNESS TO PAY
Table 5.5 AMOUNTS FOR THREE LEVELS OF NATI ONAL WATER QUALITY

Levels of Water Quality

eq. 4 Boatable (D) eq.5 Fishable (C) eqg. 6 Swinmable (B)

| NTERCEPT -30.61 (-1.14) -25.63 (.80) 5.97 (.17)
| NCOVER . 0047 (8.71) .0058 (9. 06) .0062 (8.75)
AGE -1.01  (-3.71) -1.48  (-4.56) -2.15  (-5.77)
EDUC 8.70  (2.24) 10.37  (2.25) 12.52  (2.47)
ENVI NDEX 8.42  (3.28) 11.04  (3.63) 12.14  (3.56)
CWPOLD 30.34  (3.09) 34.30  (2.97) 38.62  (2.91)
USERD 24.06  (2.69) 32.92  (3.07) 30.73  (2.58)

N 695 695 695

3? .28 .32 .33

F 45. 02 52. 82 55. 79

1Data are adjusted for heteroskedasticity by the Carson-Vaughan
Constructive Test (see Appendix VIII for description).
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Table 5.6 PRI CE FLEXI BI LI TY OF | NCOVE
Level D .68 - 1.06
Level C .70 - 1.12
Level B .69 - 1.12

The high end of the range for the price flexibility of incone for
the different levels of water quality was estimted fromthe equation

(1) Log(Level X) = Intercept + B;Log(Income)
The low end of the range was estimated from the equation:
(2) Log(Level X) = Intercept + BlLog(Income)4-82Educ +
BBAge + BAENVINDEX + BSUSERD + 3,CNPOLD

Because income is noderately correlated with some of the variables in
(2) only a range rather than a point estimate can be given.



5-23

| NTRI NSI C AND RECREATI ON BENEFI TS

In Chapter 1 we identified direct use recreation benefits and intrinsic
benefits (which include indirect, option and existence benefits) as the
subject matter of our research. Unlike the Colorado State researchers,
we did not ask our respondents separate WP questions for each type of
benefit we sought to neasure. W believe it is beyond the capability of
many respondents to reliably determne the separate value they have for
sub-categories of water benefits and the results of the Colorado State
study confirmus in this belief. Qur approach adopts a different technique
which we will describe and illustrate with our data.

At the heart of the distinction between recreational and intrinsic
benefits is the direct use vs. other-than-direct-use distinction. The
latter, our intrinsic category, includes a wide array of benefits ranging
fromindirect benefits to duck hunters of "clean" water to the pleasure
gained from know ng that the nation's freshwater bodi es have attained
a certain quality level. Since our WIP questions neasure the overal
val ue respondents have for water quality, the anpunt given by each
respondent represents the conbination of recreational and intrinsic
values held by that person. W reason the values expressed by the
respondents who do not engage in in-streamrecreation should be al nost
purely intrinsic in nature. |In calculating the average WIP anount for the
non-recreator's alone, therefore, we get an approximation of the intrinsic value o
water quality. By subtracting the non-recreator's WP anmount from the total

the recreators are willing to pay, we can estinmate, in a rough way, the portion

of the recreator's benefits which are attributable to intrinsic val ues.
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O the 832 respondents for whom we have use and WIP data, 323 or 39
percent reported that they had not boated, fished or swumin freshwater in
the past two years. These non-users gave a nean WIP anount for fishable
water (level C) of $111. Bearing in mind the crudity of our use measurenent
(which we will discuss later) $111 may be regarded as an estimte of the
mean intrinsic value which fishable |level water quality nationwi de has for our
sample.  The nean WIP anount given by the users (61 percent of our sanple)
was $237. By assunming that users value the intrinsic benefits of freshwater
at the sane |level as the non-users, we can subtract $111 from $237 to arrive
at a mean recreational benefit of $126 for the users. By these cal cul ati ons,
intrinsic benefits are large; conprising/i%xﬁgrcent of the benefits for
each user ($111/237);100 percent of the benefits for the non-users ($111/S111);
about 55 38
and/ percent of the total nean benefit for the sanple as a whole ($111/$194) .
An alternative way to estimate intrinsic benefits is to estimte

equation 7.

Eq. 7. WIP = WP

Tot al Intrinsic * WrPRecreation

This may be done by regressing USERD on the WIP anpunt for fishable water.
Table 5.7 gives the results. Both the intercept and the USERD terms are
highly significant. The coefficient of the intercept nay be interpreted
as the intrinsic value. This amount, $113, is very close to the $111 arrived
at by the other nethod

In an effort to see whether it is possible to gain insight into the
differential contribution to the equation of the three types of freshwater

use which conprise the USERD variable, we estimted equation 8 (Table 5.8).

8FromTabIe 5.1.
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Table 5.7 USER QLS I NTRINSI C BENEFI T ESTI MATE
FOR FI SHABLE WATER QUALI TY

Coefficient t

[ ntercept 112. 6 7.7
USERD 131.7 7.0
N = 794
R2= .06

F=49.0

USERD = Dummy variable where 1 = personal use of freshwater for fishing,
boating, or swinming in the past two years.
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Table 5.8 BOAT, SWM FISH OLS
I NTRI NSI C BENEFI T ESTI MATE
FOR FI SHABLE WATER QUALI TY

Egq. 8 Coefficient t
I ntercept 120.1 9.3
BOAT 93.8 4.4
FI SH 22.5 1.1
SWM 75.4 3.6
N = 792
R%= .08
F 22.1

BOAT = Dummy variable where 1 = boated on freshwater in last tw years.
FI SH = Dummy variable where 1 = fished in freshwater in last tw years.

SWM = Dummy variable where 1 = swamin freshwater in last tw years.
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Collinearity between boating, fishing, and sw nming precludes nmaking firm
estimates of the size and significance of the coefficients on boating,
fishing and swimmng, so we will only highlight major differences between
the types of recreation.9 The intrinsic term (intercept) remains stable
and gains in significance. However, only tw of the three types of uses,
boating and swinmring, have significant t values. Fishing is not a good
predictor of the respondent's value for fishable water, an anomaly which is
not easy to interpret. On the hypothesis that there may be an interaction
between fishing and incone which depresses the effect of fishing use in an
equation which includes people fromall incone levels, we reestinmated
equation 8 for each of our four inconme levels. According to the t statistics
for this new estinmation, which are shown in Table 5.9, fishing continues
to be non-significant. A nore detailed analysis of this question, which we
have not undertaken at this point, may provide clues to why fishing is
unrelated to people's value for national water quality at the fishable
| evel .

Table 5.9 al so shows sonme interesting findings with respect to the
ot her two recreation variables and the USERD nmeasures. At the lower incone
| evel s, boating and swi mring have significant t values whereas at the
hi gher two levels (with the exception of swinmmng for the highest incone

level) the values are not significant. Likewi se, USERD is strongly

9 : . . .
It nmay be possible to use ridge regression to arrive at nore accurate
parameter estinates.
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Table 5.9 t RATIOS FOR REGRESSI ON OF USE ON
W LLI NGNESS TO PAY FOR FI SHABLE WATER (C)l
HOLDI NG | NCOVE CONSTANT

Recreational Use of Water
in last two years

2
| ncome Level USERD / BOAT FISH SWM R _for BOAT + SWM+ FISH (Eq. 8)
$0 - 9,999 5.3 2.6 .03 2.7 .16
$10,000 - 14,999 4.8 2.0 1.5 3.0 .21
$15,000 - 24,999 1.9 1.4 1.3 .6 .03
$25,000 and over 1.8 .8 .5 2.7 .07

Underlined t values are significant at > .05.

1Usi ng equation 8, Table 5.8.
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significant for income levels | and Il and barely significant for Il and IV
Thi s suggests that recreational use is an inportant determ nant of the
val ue | ower incone people have for water quality, This is confirned by
t he st of .15 and .21 for these regressions (equation 8, for income |evels
| and Il on WIP for fishable quality water). Using our regression estimtion
techni que described earlier, we calculated the intrinsic benefits for each
of the four incone groups. Table 5.10 gives the results which show the
dom nance of recreational benefits for the people in the | ower incone
categories. Only one-third of the WIP amounts expressed by those in incone
levels | and Il may be attributed to intrinsic benefits by our technique.
For the two higher incone groups alnost three-fourths of the benefits are
shown to be intrinsic

W are encouraged by these results which suggest this approach to
estimating intrinsic benefits is worth pursuing further. In the Conclusion
we propose refinements for the questionnaire and in our analytic techniques

which will enable us to nmake reliable intrinsic estimates.



5-30

Table 5.10 PERCENTAGE OF FI SHABLE WATER QUALI TY WP
BENEFI TS ESTI MATED AS | NTRINSI C BY | NCOVE LEVEL

Benefits
Intrinsic Benefits as
| nconme Level Intrinsic User Tot al Percent of Total Benefits
. $0 - 9,999 $30 $172 $102 29%
I, $10, 000 - 14,999 47 125 172 38
[, $15, 000 - 24,999 171 64 235 73
IV. $25, 000 and over 296 111 407 73

1 . . .
Versions A B, C conbined. Estinmated using equation 7 , Table 5.7.
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REG ONAL ESTI MATI ONS

t he

As a test of /robustness of our estimations we used our final (corrected)

regression nmodel (eqg. 5, p. 5-21) to predict the regional wllingness to
pay for national water of fishable quality. To do this we substituted the
regi onal nean value for the variables in equation (5) and calculated a predicted W
anmount for each of the nine census regions. The actual WP anount was
calcul ated for the same regions. The two values are shown on the map in
Figure 5.2. For all but two of the regions the fit is very close and confirns
the stability of our regression nmodel. Only in the Pacific and the East
North Central, the two regions with highest nean WIP anounts, did the
predicted amounts differ by nore than two standard errors of the nean from
the actual. Wien we estimated equation (5)using dunmmy variables for eight
of the nine regions, the distinctiveness of these regions was confirned
as they were only ones with significant t val ues. (The coefficients

of the nodel's other variables were not significantly changed in the regiona

dunmmy estination.)

Al though the difference between the actual and expected amounts is

relatively nodest, these results suggest that for these two regions

one or nore explanatory factors unique to these regions nay be at work
in addition to income, education, recreational use, concern about water
pol lution and environmentalism However, we know from our analysis of
other data in the survey that respondents in these regions do not differ

significantly from those inother regions in either their evaluation of the



Figure 5.2 ACTUAL AND PREDICTED WTP AMOUNTS FOR NATIONAL SWIMMABLE
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quality level of the local freshwater or in their perception of the change
inquality of freshwater in their locality during the past five years. Possibly
the presence of the Great Lakes and the abundant freshwater resources in
the M chigan penninsula and Wsconsin and the equally uni que water resources of
the California and the Pacific Northwest give water quality a greater
salience for the residents of these areas which translates into these
hi gher val ues.

In the next chapter we propose a technique by which our regional nodels

may be used to estimate water quality benefits for small geographical areas.



Chapter 6
CONCLUSI ON AND RECOMMVENDATI ONS

In this study we have devel oped and tested a macro WIP met hod for
valuing the benefits of national water quality. The advantage of this nethod
is the ease by which benefits can be reliably aggregated to the sanpling
frame, in our case the nation. Wth one exception the method was shown to
be resistant to the several biases which threaten WP studi es. In the course
of this study we also addressed a number of theoretical and nethodol ogi ca
issues including the types of water quality benefits, the role of inplied
property rights in WP surveys, the appropriate consumer surplus neasures
to use in WIP studies, the relationship between strategic and hypothetic
bias, the appropriate nodel for estimating WIP equations, how to correct
for heteroskedasticity where the independent variables include both con-
tinuous and dummy variables, and how to neasure the intrinsic values of
water quality.

Al t hough our WIP instrunent nmeasures a wide range of water quality
benefits which accrue to individual citizens, it does not neasure al
such benefits. Water pollution is not described as irreversible in our
contingent market, so possible long term personal option or intergenerationa
option benefits (e.g. fromthe avoi dance of contamnination of water bodies
by certain toxic chem cals) are not included. Neither are possible drinking
wat er benefits.

One principle we followed in designing our instrument was to enhance the
credibility of the estimates by adopting conservative procedures whenever
possible. For exanple, given a choice between nonthly payments or an

annual payment we chose the latter
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Table 6.1 DIRECTION OF BIASES IN THE RFF SURVEY

Type of Potential Bias Direction of Probable Bias

Upwar d Downwar d I nternediate

None
Survey Context and Construction
External Political Context ?2X
Environnental Trade-off Questions X
Vehicle (Taxes and Prices) ?2X
Payment Schedul e (Yearly) ?X
Inplicit - No Permanent Pollution
Darage X
Zero Encour agenent X
Different Payment Cards X
Interviewer Effects X
Response
Inclusion of Protest Zero's X
X
Traditional Biases
Strategic ?X
Hypot heti ¢ ?X
Esti mati on Techni ques
Maxi mum Anmount Constrai ned
at $999 X
Substituting amount from
| ower level if anount
for level being analyzed
m ssi ng X
Intrinsic Estimation Procedure X

? indicates uncertainty about whether or not the bias is present.
If present, it is in the direction shown.
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on the grounds that it showed the respondent the full magnitude of his or
her value for water quality whereas nmonthly paynents might have induced

an "easy paynent plan" nentality. Table 6.1 sumarizes the probable biasing
effect of the present instrument's conponents, the response pattern, and

our analytic procedures. The rationale for our judgments are contained

in the preceeding chapters, especially Chapter 4.

Wth the exception of the item nonresponse problem our goal of
creating a WIP instrument which is reliable and credible was |argely
fulfilled in this study. Despite our conservatismin avoiding instrunent
and procedural factors which mght bias the results upwards, respondents
express sizable value for clean water. A large fraction of this value cones
fromthe intrinsic benefits of water quality. Yet our illustrative
estimates clearly suggest that the increnental benefits, as neasured
by the WIP nethodol ogy, decrease as the |level of water quality being
eval uated increases.

In what follows, we outline the nodifications in wording, procedure and
anal ytic techni ques which we have identified on the basis of this experinment
as necessary for a successful use of the instrument in a full scale
national water benefits survey. W are confident that these nodifications
will overcone. the item nonresponse problem and inprove the other, |esser,
weaknesses in the present formof the instrunent. W also discuss how
the instrument can be used to derive sub-national estimates and to val ue

other forms of national water quality.
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Overconming |tem Nonresponse Bias

Earlier in this report we identified item nonresponse bias (including
in this discussion both nonresponse and zero bids) as the major problemwth
our survey. Sone item nonresonse is inevitable, of course. In Chapter 4
we argue that WIP surveys are sufficiently demandi ng that sonewhat higher
item nonresponse rates than nornmal are to be expected (e.g. 10-20 percent

range) for national probability surveys and that such item nonresponse

(continue)
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rates are tolerable. In our experinental test the interviewers did not
receive special instructions nor did they have the opportunity to have their
questions answered by the researchers. NMoreover, the water benefits vehicle

was added on to an existing survey instead of conprising a survey in its own

right. W believe these are the major reasons for the high item nonresponse
rate. The follow ng nmeasures are designed to reduce the item nonresponse

bias to nanageabl e proportions:

A Field Wrk Procedures
1. A pre-test should be conducted with the revised instrunent

of the survey
using several /research organi zation's interviewers to interview
00

approximately |/ people. The interviewers would probe all item
nonresponses and zero bhids to ascertain the reasons why these
were given. Following the pre-test the interviewers would be
debriefed at |ength.

2. On the basis of the pre-test, detailed instructions for the
interviewers would be prepared. These would explain the study's

procedures to the approxinmately 100 interviewers who will do the

final interview ng.

3. Since the interviewers for a national survey are scattered
across the country, there is no easy way to brief them personally.

It is possible, however, to call each of them by phone after they
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have received the instructional naterials, but prior to the
interviewing, to answer their questions. The interviewers can
al so be encouraged to call the researchers collect if they
have substantive questions about the instrument which arise
during the course of the interview ng.
B. Questionnaire Mdifications
1. At key points in the description of the contingent market,
t he questionnaire/fﬂgylﬂct the interviewer to pause and ask the
respondent "ls that clear?" "DO you have any questions?" This will

encour age respondents to obtain clarification and maintain an

active interest in the interview The interviewer will be

supplied with a set of standard answers to the questions which were
nost commonly raised in the pre-test.

C. Aggregation Procedures (e.q. N=2000)

If the national survey sanple is sufficiently large, weighting

procedures can be used to correct for the biases introduced by item
nonr esponse. Such procedures are routinely used by survey research
organi zations to correct for sanple nonresponse. They involve
the identification of the relevant underrepresented respondent
characteristics (e.g. old, black) and the weighting of those who

did give responses so that these respondents will nore accurately

represent the full sanple (e.g. old blacks would receive

specified weight greater than one, young whites would receive

a weight less than one, etc.).’

'Holt, et al., in a recent article (1980) discuss the inplications
of using sanple survey data in regression analysis when the sanple represents
an unequal probability sanple. They warn that the bias in the OLS estimtor
b can be large under these circunstances. On the basis of sinulations they
recomend a p-weighted procedure for npbst situations involving unequa
probability sample data. Although our original sanple is an equal probability
sanpl e, because of the item non-response problemour effective sanple for
estimating the WIP anounts is of the unequal probability variety. W do not
use their procedure for our data here because we are not trying to nake
national estimates at this point. In a subsequent survey, however, we would use
their technique, if necessary, to correct for item nonresponse
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Intrinsic Benefit Estimte

We are encouraged by the test of our procedure for separating intrinsic
and recreational benefits. Further refinements are necessary, however,
before we can reliably estimate intrinsic benefits frommacro WIP data on
water quality. 1) Because of space limtations in our questionnaire, we linted
our use questions to the respondents' own experience. But our unit of analysis
is the household, not the individual respondent. Soneone who does not use
freshwater directly,but who is married to someone who does, may value fresh-
water quality for its contribution to his or her spouse's enjoynent.

2) Qur procedure for estimating an intrinsic value for the entire
sanmple is oversinplified. If non-users were randomy distributed anong
the sanmpl e our device of proceeding directly fromthe nean WIP anpunt
for the non-users to inferring the intrinsic value of a water quality |eve
for the entire sanple
woul d be defensible. However, non-users are not so distributed, but are
differentially older and black, for exanple, In general, older people
and bl acks tend to give | ower WIP anounts than younger people and whites.
It is necessary, therefore, to devise weighting procedures based on a
conparison of the WIP snounts for, say, older users vs. ol der non-users,

to corect for this bias.

3) Househol ds who do not currently use freshwater for recreation should
be asked a question about intended future recreational water use. This wll

provi de useful option value informtion.
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4) Questions need to be asked about the availability and use of
substitute sources of water for recreation. Respondents who own sw nmi ng
pools or who belong to swinmng clubs may val ue swi nmable freshwater |ess
than those who do not have access to such facilities,

Qt her Refinenents and Techni ques

The strong correl ation between the regional WP estinates from our
national WP equation (eq. 5-31-33 above) and the actual regional WP
anounts suggest that a scheme can be devised to estimate water benefits
for sub-national geographic areas. Such a schene would work approximtely
as follows: 1) A new (presunably nore predictive) national benefits
equation would be estimated froma |l arge national survey. 2) Census
data woul d be used to supply the area nean values for the denographic
vari abl es of the equation (e.g. incone, education). 3) A low cost area
t el ephone survey coul d neasure the attitudinal variables for the equation
4) Local benefits would then be estimated using these data and the coefficients
from the national equation. Procedures would have to be devised to determ ne
the correct apportionnent of |ocal and national benefits and the appropriate
aggregation procedure for people and water bodies. One procedure for the
former is to do a pilot regional or |ocal WIP study parallel with the nationa
survey.

In the present study we value a uniformlevel of national water quality
by referring to the "nation's overall water quality at |evel x where virtually

all of it is at least clean enough for x." Qur method can be adapted
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to value alternative supply options such as "all the nation's waterbodies
except for x, y, and z" with the respondent being shown a nmap depciting
the probable, |ocation of those waterbodies which would not nmeet a specified
| evel
A final refinement, which is applicable to WIP surveys of all kinds,
is to ask a series of questions to neasure the respondents' firmess of
opi nion about his or her WP amount. These questions woul d show whet her
or not the contingent market and WIP question sequence create a sufficiently
meani ngful situation for the respondent. The answers to these itens woul d
provi de an overall evaluation of the instrument's realism(and of the
danger of hypothetic bias). They may al so be used to identify individua
respondents who, although they gave answers, really did not have sufficiently
firmopinions to warrant the inclusion of their responses in the analysis.
The survey research formof Yankel ovich, Skelly and Wite have devi sed
and tested what they call a "nushiness index" which can be adapted to
this purpose.” According to them "Answers to survey questions on such
i ssues (ones that are not 'thought through') are often top-of-the-head and
subject to change.” Mishiness describes the volatility and changeability

of the public's views. (Public Opinion, 1981:50). In the RFF

instrunment we experinented with a single quality check itemwhich is sinilar

‘W recommend including three of the four items in the YSW scale.
These measure: 1) the degree of personal involvenent in the issue, 2) whether
the person feels he or she has enough information about it and 3) the firmess
wi th which the person holds his or her views. The wording is contained in
Public Qpinion - (1981:50).
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to one of the indicators in the Yankelovich, Skelly and Wite scale. (W were
only able to include it in tw of the four versions of our questionnaire,

A and C). The results of this item which asked peopl e whet her we had
supplied themw th enough information so that they could deci de how much

they would be willing to pay for better water quality, were encouraging.

Only 12 percent said they did not have "enough (information) at all" while

56 percent said they had "about enough" or "nore than enough" (14 percent).

Twenty-two percent said they had "not quite enough."”



R-1

REFERENCES

Alwin, Duane F. 1977. "Making Errors in Surveys, an Overview, " Sociol ogi cal
Met hods & Research, vol. 6, no. 3, Novenber, pp. 131-150.

Anmemi ya, Takeshi, 1373. "Regression Analysis Wen the Dependent Variable
is Truncated Normal," Econonetrica, vol. 41, pp. 997-1016.

Babbie, Earl R 1973. Survey Research Methods (Bel nont, CA , Wadsworth
Publ i shing Co.).

Backstrom Charles H and Gerald D. Hursh. 1963. Survey Research (Evanston,
I1l1., Northwestern University Press),

Baurmpl, WIlliamJ. and Wallace E. Cates, 1979. Econom cs, Environnental
Policy and The Quality of Life

Binkley, dark S. and W M chael Hanemann. 1978. "The Recreation and Benefits
of Water Quality Inprovenent: Analysis of Day Trips in An Urban
Setting," (Washington, D.C., U S E P A).

Bi shop, Richard C. and Thonas A. Heberlein, 1980. "Sinul ated Markets,
Hypot hetical Markets, and Travel Cost Analysis: Aternative Methods
of Estimating Qutdoor Recreation Denmand," Journal of Anerican Agri-
cultural Economics, Decenber (No. 187, Agricultural Economics Staff
Paper Series).

Bl ank, Frederick M, et al., 1978. "Valuation of Aesthetic Preferences:
A Case Study of the Econonmic Value of Visibility," (paper prepared
by Resource and Environnental Econonics Laboratory, University of
Woning, under contract with Electric Power Research Institute, Palo
Alot, CA), Cctober 6.

Bohm Peter, 1979. "Estimating WIlingness to Pay: Wy and How?"
Scandi navi an Journal of Economi cs, vol. 81, no. 2.

Bohm Peter. 1972. "Estimating Demand for Public Goods: An Experinent,”
Eur opean Econonic Review, vol. 3, pp. 111-130.

Bradford, David F. 1970. "Benefit-Cost Analysis and Demand Curves for
Public Goods," Kyklos, vol. 23, pp. 775-791.

Brannon, R, et al., 1973. "Attitude and Action: A Field Experinent Joined
to a General Population Survey," American Sociological Review, vol. 38,
pp. 625- 36.

Brookshire, David S., Ralph C. d' Arge, and Wlliam D. Schulze, 1979. "Mt hods
Devel opnent for Assessing Tradeoffs in Environmental Managenent," vol. 2,
U S EP.A (available from National Technical Information Service).



R-2

, Berry C. Ives, and WIlliam D. Schulze. 1976. "The Valuation of Aesthetic
Preferences,"” Journal of Environnental Econonics and Managenent," vol. 3,
no. 4, pp. 325-346.

, Alan Randall and John R Stoll. 1980. "Valuing Increments and Decrenents
in Natural Resource Service Flows," American Journal of Agricultural
Econonics, vol. 62, no. 3, pp. 478-488.

, Mark A Thayer, WIliamD. Schul ze and Ral ph d' Arge, n.d. "Valuing
Public Goods: A Conparison of Survey and Hedoni c Approaches," (research
funded under grant, Methods Devel opnent for Assessing Air Pollution
Control Benefits) (U S EP.A).

Burch, WIlliam R, Neil H Cheek, and Lee Taylor, 1972. Social Behavior,
Nat ural Resources and the Environnment (New York, Harper & Rowe).

Burington, Richard Stevens and Donald Curtis May. 1958. Handbook of Probabi -
lity and Statistics with Tables (Sandusky, Ohio, Handbook Publishers, Inc.).

Canbridge Reports. 1978. "Public and Worker Attitudes Toward Carci nogens
and Cancer Risk," (prepared for Shell GO Conpany).

Canpbell, D.T., CR Seigman and M B. Bees, 1967. "Direction of Wrding
Effects in the Relationships Between Scal es,” Psychol ogical Bulletin,
no. 68, Novenber, pp. 292-303.

Carr, L. 1971. "The Srole Items and Acqui escence,” Anerican_ Soci ol ogi cal
Review, vol. 35, April, pp. 287-293.

Char bonneau, J. John and M chael J. Hay, 1978. "Determinants and Econonic
Val ues of Hunting and Fishing," (paper presented at 43rd North Anerican
WIldlife and Natural Resources Conference, Phoenix, Arizona, March 18-22).

Cicchetti, Charles J., Anthony C. Fisher and V. Kerry Smith, 1976. "An
Econonetric Evaluation of a Generalized Consuner Surplus Measure:
The Mneral King Controversy," Econonetrica, vol. 44, Novenber,
pp. 1269-1276.

G cchetti, Charles J., Robert K Davis, Steve H Hanke, Robert H Havenan,
and Jack L. Knetsch. 1972. "Benefits or Costs? An Assessment of the
Wat er Resources Council's Proposed Principles and Standards,” (panphl et
avai | abl e from Department of Geography & Environnental Engineering,
Johns Hopkins University).

Cicchetti, Charles J. and A. Myrick Freeman I11. 1971. "Option Denmand and
Consuner's Surpl us: Further Comment," Quarterly Journal of Econom cs
vol. 85, no. 3, August, pp. 528-539.




R-3

Cohen, A C. Jr., 1957. "On the Solution of Estimating Equations for
Truncated and Censored Sanples from Normal Popul ations,"” Bionetrika,
vol . 44, pp. 225-236.

» 1950. "Estinmating the Mean and Variance of Normal Popul ations from
Singly and Doubly Truncated Sanples,” Annals of Mathematical Statistics,
vol. 21, pp. 557-569.

Couch, A and K Keniston, 1960. "Yeasayers and Naysayers: Agreeing Response
Set as a Personality Variable," Journal of Abnormal and Social Psychol ogy
vol. 60, March, pp. 151-174.

Council on Environnental Quality. 1980. "Public Opinion on Environmental
I ssues,” (Washington, D.C., Council on Environnental Quality).

Crespi, Irving. 1981. "Reporting the Polls" Public Opinion vol. 4, no. 2,
April/ My, pp. 48-50.

Curie, John Martin, John A Mirphy and Andrew Schmitz. 1971. "The Concept
of Economic Surplus and Its Use in Econom ¢ Analysis." The Econonic
Journal, vol. 81, no. 324. Decenber, pp. 741-799.

d' Arge, Ralph, W Schul ze, and D. Brookshire, 1980. "Benefit-Cost Valuation
of Long Term Future Effects: The Case of CQ" (paper prepared for RFF/
National Cimate Program Office Workshop, April 24-25,  Ft. Lauderdale,
Fl orida).

Darling, Arthur H 1973. "Measuring Benefits Generated by Urban Water Parks,"
Land Econonics, vol. 49, no. 1, February, pp. 22-34.

David, Elizabeth L. 1971. "Public Perceptions of Water Quality," Water
Resources Bulletin, vol. 7, no. 1, June, pp. 453-457.

Davis, Robert K. 1980. "Analysis of the Survey to Deternmine the Effects
of Water Quality on Participation in Recreation," (menorandumto John
Parson, National Capital Region, National Park Service, (Washington,
D.C., US. Departnent of the Interior) July 28.

, 1964. "The Value of Big Game Hunting in a Private Forest," (Transactions
of the 29th North Anmerican Wldlife and Natural Resources Conference,
March), (Washington, D.C., WIdlife Minagenent Institute).

, 1963. "Recreation Planning as an Econonic Problem*® Natural Resources
Journal, vol. 3, no. 2, Cctober, pp. 239-249.

Dillman, Don A 1978. Mail and Tel ephone Surveys - The Total Design Method,
(New York, John Wley & Sons).




R-4

Dohrenwend, B.P. 1966. "Social Status and Psychol ogi cal Disorder: An Issue
of Substance and an |ssue of Method," Anerican Sociol ogi cal Review, vol. 31,
February, pp. 14-34.

Dunlap, Riley E. and Kent D. Van Liere. 1978. "Environmental Concern: A
Bi bl i ography of Enpirical Studies and Brief Appraisal of the Literature,”
(Monticello, Illinois, Vance Bibliographies).

Dunl ap, Thomas R, 1981. DDT: Scientists, Ctizens and Public Policy (Princeton,
N.J., Princeton University Press).

Dutta, M 1975. Econonetric Method (Cincinnati, OChio, South-Wstern
Publ i shing Co.).

Eastman, Cyde, Alan Randall, and Peggy L. Hoffer, 1974, "How Mich To Abate
Pollution," Public Opinion Quarterly, pp. 575-584.

, . 1978. "A Soci oeconom ¢ Anal ysis of Environmental Concern:
Case of the Four Corners Electric Power Conplex," Bulletin 626 Agri-
cultural Experiment Station.

Edwards, A. 1957. The Social Desirability Variable in Personality Assessnent
and Research, (New York, Dryden).

Federal Energy Administration, 1977. "The Surveys of Public Attitudes and
Response to Federal Energy Policy," (data prepared by Opinion Research
Corporation; available fromInter-University Consortium for Political
and Soci al Research, Ann Arbor, M chigan).

Feenberg, Daniel and Edwin S. MIls. 1980. Measuring the Benefits of Water
Pol [ uti on Abatenent (New York, Acadenmic Press).

Fischer, David W 1974. "WIlingness to Pay as a Behavioural Criterion for
Envi ronnent al Deci si on- Maki ng, " Journal of Environnmental Mnagenent,
vol. 3, pp. 29-41.

Fish and Wldlife Service, US. Department of Interior. n.d. "1975 National
Survey of Hunting, Fishing and WIdlife - Associated Recreation,"
(Washington, D.C., US. Department of Interior).

Free, Lloyd A and Hadley Cantril. 1967. The Political Beliefs of Anericans -
A Study of Public Qpinion, (New Brunswick, N J., Rutgers University Press).




Freeman, A Mrick. 1979a. "The Benefits of Air and Water Pollution Control:
A Review and Synthesis of Recent Estinmates," (report prepared for
Council on Environnmental Quality), Decenber.

1979b. The Benefits of Environnental |nprovenment - Theory and
Practice (Baltinmore, M., Johns Hopkins University Press for Resources
for the Future).

Freund, John E. and Ronald E. Walpole. 1980. Mathetnmatical Statistics
(Englewood diffs, NJ., Prentice-Hall).

Fuller, Carol H 1974. "Wighting to Adjust for Survey Nonresponse,"
Public Opinion Quarterly vol. 38, no. 2, pp. 239-246.

Aejser, H 1969. "A New Test for Heteroskedasticity," Journal of the
Arerican Statistical Association, vol. 64, pp. 316-323.

Gol dberger, Arthur S. 1964. Econonetric Theory (New York, John Wley & Sons).

Coldfeld, SSM and R E. Quant, 1972. "Nonlinear Methods in Econonetrics,"
in DW Jorgenson and J. \Wael broeck, eds. Contributions to Econonic
Anal ysis vol. 77, (Ansterdam North-Holland).

and . 1965. "Some Tests for Honmpbskedasticity," Journal of the
Armerican Statistical Association, vol. 60, pp. 539-47.

Gamich, Frederick W 1977. "The Demand for C ean Water: The Case of the
Charles River," National Tax Journal, vol. 30, no. 2, June, pp. 183-194.

G eenley, Douglas A, Richard G Wl sh, and Robert A Young. 1980. "Option
Value: Enpirical Evidence froma Case Study of Recreation and Water
Quality," Quarterly Journal of Economics, forthcomn ng.

Harris, Louis and Associates. 1969. "A Study of the Attitudes of the
American Public Toward |nprovenment of the Natural Environment,"
(prepared for the National WIdlife Federation).

Haveman, Robert, 1975. "Discussion of Dennis Tihansky's Paper, 'A Survey
Enpirical Benefit Studies,"' in Henry M Peskin and Eugene P. Seskin,
eds. Cost Benefit Analysis and Water Pollution Policy (Washington, D.C,
The Urban Institute), pp. 166-167.

Hay, M chael J. and Kenneth MConnell, 1979. "An Analysis of Participation
in Nonconsunptive WIldlife Recreation," Land Economi cs vol. 55, Novenber,
pp. 460-471.




R-6

Henderson, James M and Richard E. Quant. 1971. M croecononic Theory: A
Mat henat i cal Approach, (New York, McGawH ).

Henry, daude, 1974. "Option Values in the Economics of I|rreplaceable
Assets," The Review of Economi c Studies Synposium pp. 89-104.

Hicks, J.R 1956. A Revision of Demand Theory (Oxford, C arendon Press).

, 1943. "The Four Consumer Surpluses," Review of Econonic Studies,
vol .11, pp. 31-41.

,1941. "The Rehabilitation of Consuner's Surplus," Review of Econom cs
Studi es vol. 8.

1939. "Foundations of Welfare Econom cs, "Econom c Journal, vol. 43.

Hogg, Robert V. and Allen T. Craig. 1978. Introduction to Mathematical
Statistics (New York, MacM Il an Publishing Co.).

Holt, D., T.MF. Snith and P.D. Wnter, 1980. "Regression Analysis of Data
from Conpl ex Surveys," J.R Statist. Soc. A 143, part 4, pp. 474-487.

Jackman, MR 1973. "Education and Prejudice or Education and Response-
set?" American Sociol ogical Review, vol. 38, June, pp. 327-339.

Johnst on, J. 1972. Econonetric Methods, (New York, MGawHII).

Katona, George, 1980. Essays on Behavioral Economics, (Ann Arbor, M chigan,
Survey Research Center, University of M chigan).

Kelly, S. and TW Mrer, 1974, "The Sinple Act of Voting," American Political

Science Review, vol. 68, pp. 572-91.

Knenta, Jan. 1971. Elenents of Econonetrics (New York, MacM Il an).

Knet sch, Jack L. and Robert K. Davis. 1966. "Conparisons of Methods for
Recreation Evaluation," in Allen V. Kneese and Stephen C. Smith, eds,
Wat er- Research (Baltimore, Johns Hopkins University Press), pp. 125-142,

Krutilla, John V. 1967. “Conservation Reconsidered," The Anmerican Econom c
Revi ew, vol. 57, pp. 787-786.

and Anthony C. Fisher, 1975. The Econonics of Natural Environnents:
Studies in the Valuation of Commpdity and Anenity Resources, (Baltinore,
Johns Hopkins University Press for Resources for the Future).




R-7

Kurz, Mordecai. 1974. "Experimental Approach to the Determination of the
Determ nation of the Demand for Public Goods," Journal of Public
Economics, vol. 3, pp. 329-348.

Ladd, Everett C. and G Donald Ferree, 1981. "Wre the Pollsters Really
Wong?" Public Qpinion, vol.3 no. 6, Decenber/January, pp. 13-20.

Maddala, G S. 1977. Econonetrics (New York, MGawHill).

Mal er, Karl-Goran. 1974. Environnental Economics: A Theoretical Inquiry
(Baltinore, Johns Hopksins University Press for Resources for the Future).

Mal i nvaud, E. 1980. Statistical Mthods of Econonetrics (Amsterdam North-
Hol | and) .

Mshan, E S. 1976a. Cost Benefit Analysis, 2nd edition (New York, Praeger).

, 1976b. "The Use of Conpensating and Equival ence Variations in Cost-
Benefit Analysis," Econonmica, vol. 43, pp. 185-97.

, 1971. Cost-Benefit Analysis, 1st edition (New York, Praeger).

, 1960. "A Survey of Welfare Economics, 1939-1959," Econonic Journal,
vol . 70, June.

, 1947. "Realism and Relevance in Consurmer's Surplus," Review of
Econom cs Studies, vol. 15.

Mtchell, Robert Caneron. 1980. "Polling on Nuclear Power: A Critique
of the Polls After Three Mle Island," in Albert H Cantril, ed.
Polling on the |Issues (Washington, D.C., Seven Locks Press).

Mul ligan, Patricia J. 1978. "WIlingness to Pay for Decreased Ri sk From
Nucl ear Plant Accidents," (Wrking Paper #43, Center for the Study
of Environnmental Policy, Pennsylvania State University).

Park, R E 1966. "Estimation with Heteroskedastic Error Terns." Econonetrica,
vol. 34, no. 4, Cctober, p. 888.

Phillips, D.L. and K J. dancy, 1970. "Response Bias in Field Studies of
Mental |Illness," Anerican Sociol ogi cal Review, vol. 35, June, pp. 503-515.

and . 1972. "Sone Effects of Social Desirability in Survey
Studi es,” Anerican Journal of Sociology, vol. 77, March, pp. 921-940.




R-8

Prais, S.J. and H'S. Houthakker, 1955. The Analysis of Fam |y Budgets
(New York, Canbridge University Press).

Rao, C, Radhakrishna, 1973. Linear Statistical Inference and Its Applications
(New York, John Wley & Sons).

Randal |, Alan and John R Stoll. 1980. "Consumer's Surplus in Comodity
Space," Anerican Econonmic Review, vol. 70, no. 3, pp. 449-455.

, Berry lves and Cyde Eastman. 1974. "Bidding Ganmes for Val uation of
Aesthetic Environmental Inprovenents,” Journal of Environmental Econom cs
and Managenent, vol. 1, pp. 132-149.

, Olen Gunewal d, Angefos Pagoul atos, Richard Ausness, and Sue Johnson,
1978. "Estimating Environnental Damages from Surface Mning of Coal
in Appal achia: A Case Study," (Washington, D.C., US EP.A).

s s s » and . 1978. "Reclaimng Coal Surface Mnes in
Central Appalachia: A Case Study of the Benefits and Costs." Land
Economics, vol. 54, no. 4, November, pp. 472-489.

Rosenbaum Walter A 1977. "Slaying Beautiful Hypotheses with Ugly Facts:
EPA and the Limts of Public Participation,” Journal of Voluntary
Action Research, vol. 6, nos. 3-4 (Summer-Fall), pp. 161-174.

Rowe, Robert, Ralph C. d Arge, and David S. Brookshire, 1979. "An Experinent
on the Economic Value of Visibility," (available from Departnent of
Economics, University of Womi ng, Laramie).

. , and . 1979. "Environnental Preferences and Effl uent
Charges," Progress in Resource Management and Environnental Planning,”
2nd vol. forthcom ng.

Sanmuel son, Paul. 1955. "Diagrammati ¢ Exposition of a Theory of Public
Expenditure," Revue of Economics and Statistics, vol. 37, pp. 350-356.

» 1954, "The Pure Theory of Public Expenditure," The Revi ew of
Economics and Statistics, vol. 36, pp. 387-89.

, 1947. Foundations of Economi c Analysis (New York, Atheneum 1974).

Schul ze, Wlliam D., Ralph C. d Arge, and David Brookshire, 1980, "Val uing
Environnental Commodities: Sonme Recent Experinents," (prepared for
US EP.A) (available from Departnent of Economics, University of
Womi ng, Laranie).



R-9

Schuman, Howard and M chael P. Johnson. 1976. "Attitudes and Behavior,"
in Alex Inkeles, et al., eds. Annual Review of Sociology, vol. 2,
(Palo Alto, Ca., Annual Reviews, Inc.)

Silverburg, Eugene, 1978. The Structure of Econom cs: A Mathemati cal
Anal ysis (New York, MGaw H Il).

Smith, V.L. 1977, "The Principle of Unanimty and Voluntary Consent in
Social Choice," Journal of Political Econony, vol. 85, no. 6, Decenber.
pp. 1125-1139.

Steeh, Charlotte G, 1981. "Trends in Nonresponse Rates, 1952-1979,"
Public Opinion Quarterly, vol. 45, pp. 40-57.

Stouffer, S.A, et al., 1949. The Anmerican Soldier: Conbat and Its Aftermath
vol. 2, (Princeton, N.J., Princeton University Press).

Sudman, Seymour, 1976. Applied Sanpling (New York, Academi c Press).

Thayer, Mark A forthcomng. "Contingent Valuation Techni ques for Assessing
Environnental Inpacts: Further Evidence," Journal of Environnental
Econom ¢s and Managenent.

Ti hansky, Dennis. 1975. "A Survey of Enpirical Benefit Studies," in Henry
M Peskin and Eugene P. Seskin, eds. Cost-Benefit Analysis & Water
Pol [ ution Policy, (Washington, D.C., The Urban Institute), pp. 127-172.

U.S. Congress. 1977. "The Federal Water Pollution Control Act (P.L. 92-500)
as amended by the C ean Water Act of 1977 in 95th Congress, Seri al
$95-12 (Washington, D.C., US. GPO.

Vil adus, Joseph. 1974. "Poll Finds Americans Concerned About Environment,"
National Journal Reports, vol. 6, pp. 634-635.

, 1973. "The Anerican People and Their Environnent," vol. 1 (Washington,
DC, USEPA).

Wl sh, Richard A., DA Geenley, R A Young, J.R MKean, and A A Prato.
1978. "Option Values, Preservation Values and Recreational Benefits
of Improved Water Quality: A Case Study of the South Platte River
Basin, Colorado," (U S.EP.A) (available from NTIS).



R-10

Wei sbrod, Burton A 1964. "Collective Consunption Services of Individual-
Consunption Goods," Quarterly Journal of Economics, vol. 78, no. 3,
August, pp. 471-477,

Wlliams, WIlliamH 1978. A Sampler on Sanpling, (New York, John WIey
and Sons).

WIllig, Robert D. 1976. "Consuner's Surplus Wthout Apology," Anerican
Econom ¢ Review, vol. 66, no. 4, Septenber, pp. 587-597.

Wckoff, J.B. 1971. "Measuring Intangible Benefits - Some Needed Research,”
Water Resources Bulletin, vol. 7, no. 1, February, pp. 11-16.




Appendi x | THE RFF RESEARCH | NSTRUMENT



A-I-1

STUDY 3634 Same _wordiag Loy B C -
A
NOTE: INSERT THIS FORM AFTER PAGE 14 OF WHITE "X" Now let's think acout 211 of zne nation's
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80. This last group of gquestions isg about the gquality of water

in the nation's lakes and streams. Congress passed strict
water pollution control laws in 1972 and 1977. As a re-
sult rany communitieg have to build and run new modern
sewage treatment plants and many industries have to install
water pollution control ecuipment.

Here is a picture of a ladder that shows varicus levels of
the quality of water. (HAND RES PCNDENT WATER QUALITY LADDER
CARD) Please keep in miad- tmat we are not talking about
the drinking water in your home. NOr are we talking about
the ccean. We are talking only about freshwater lakes,
rivers and streams that people look at and in which they go
boating, fishing and swirming.

The top of the ladder stands for the test possible quality
of water, that is, the purest spring water. The tottom
stands Zfor the worst possible quality of water. Unlike the
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tut not for fishing or swimming

Level C shows where rivers, lakes and
streams are c¢l=an =nough so that game
fish like bass can live in them

Level B shows where the water is clean
enough so that people can swim in it
safely

And at level A, the guality of the
water 1s 30 good that it would ke
possible to drink it directly from
a lake or stream if you wanted to
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Improving the gquality of the nation's water is just
one of many things we 3ll have to pay for as cax-
payers and and as consumers. That is, the costs of
things like improving water quality are paid partly
oy government out of what we pay in taxes and partly
by companies out of what we pay for the things they
gell us.

Tais scale card shows about how much pecple in your
general income category paid in 1979 in taxes and
higher prices Zor things like national defense,
roads and hignways, public schools and the space
program. (HAND RESPONDENT APPROPRIATE SQALE CARD
A-I, A-II, A-IIZI, OR A-1IV; ILET RESPONDENT XZE?
NATER ZUALITY LADDER CARD)

vou will see different amounts of zoney listed with
words like "highways" and "public education" appear-
ing by the amount of money average size households
paid Zfor each one last year. "Highways" here refers to
the constructicn and maintenance of all the nation's
highways and roads. "Public education" refers to

all public elementary and sacondary schools but does
not include the costs of public universities.

I want to ask you some questions about what amounts
of reney, if any, vou would be willing to pay for
varyiang levels of overall water quality in the
natisn's lakes, rivers and streams. Please keep in
miné that zhe meney would go for sewage treatment
plants in ccrmunitias through various kinds of taxes
(such as withholding taxes, sales taxes and sewage
fees) and for pollution control equipment the govern-
ment would require industries to install, thus
raising the prices of what they make,

At the present time the average quality of water in
the nation's lakes, rivers and streams is at about
level D on the ladder. (POINT TO LEVEL D ON WATER
QUALITY LADDER CARD) If no more money were spent at
all comorrow on water cualxty, the overall cuality of
the nation's lakes and rivers would fall Back to
about lavel =, (POINT TO LEVEL Z) Pecple have
different ideas about now important the quality of
‘akes. rivers and streams is to them personally.
inking about vour housenold's annual income and
.he fact that money spent for one thing can't be
spent for another, how much do you think it is worth
£o vou to keep the water gquality in the nation from
slipping from lesvel D kack to level 2? That is, which
amount on thisscals card, or any amount in zetween, is
the most you would be willing to pay in taxes and
higher prices 2ach vear to keep the nation's overall
water quality at level D whera virtually all of it is
at least clean sncugh for boating? If it is not worth
anything to you, please do not hesitate to say so.
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30.

This last group of questions is about the quality of water
in the nation'’s lakes and streams. (Congress passed strict
water pollution contzrol laws in 1972 and 1977. As a re-
sult many cammunities have =0 build and run new modern
sewage treatment plants and many industries have to install
water pollution control equipment.

Here is a picture of a ladder ‘that shows various levels of
the quality of water., (HAND RESPONDENT WATER QUALITY
LADDER CARD) Please keep in mind that we are not talking
about the drinking water in your home. YNor are we talking
about <he ocean. We are talking only about freshwater
lakes, rivers and streams that people look at and in which
they go boating, fishing and swimming.

The top of the ladder stands for the best possible guality
of water, that is, the purest spring water. The bottom
stands for the worst possible quality of water. Unlike
the other ladders we have used in thig survey, on this
ladder we have marked different levels of the quality of
water, Pfor example..,{POINT TO EACH LEVEL: E,D,C, AND

3C ON, AS YCU READ STATEMENTS BELCW)

Level £ (POINTING) is so polluted that it
has oil, raw sewage and other things in it,
has no gplant or animal life and smells bad

Water at level D is okay for bocating but
not for fishing or swimming

Tevel C shows where rivers, lakes and
streams are clean enough so that game £fish
like bass can live in them

Level B shows where the water is clean
enough so that people can swim in it
safely

And at level A, the quality of the water
Ls.so yood that it would ke possible to )
drink it directly from a lake or stream if
vou wanted to

Sl.

Now let's think about all of «ne naeien's
rivers, lakes and streams. Some of cthem
are quige clean and sthers are more or
less polluted. Looking at zhis laédder,
would you say that all hut a tiny Sraccicr
of the ration's rivers, lakes and streams
are at least at level 3 in the quality of
their water today or not?
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mproving the quality of the nation's water is just
cne of many things we all have to pay for as tax-
payers and as consumers. That is, the costs of
things like improving water quality are paid partly
by goverrment cut of what we pay in taxes and
partly by companies cut of what we pay for the
things they sell us.

This scale card shows about how much people in your
general inccme category paid in 1979 in taxes and
higher prices for things like national defense,
roads and highways, public schools and the space
program. (HAND RESPONDENT APPRQPRIATE SCALE CARD
5=, °=II, 5~III QR D~IV; LET RESPONCENT XEE?
WNATER QUALITY LADDER CARD)

You will see different amounts of money listed with
words like '"highways" and "public education”

appearing by the amount of money average size house-
holds paid for each cne last year. "Highways” here
refers to the comstruction and maintenance of all the
nation's highways and roads. "Public education”
refers ©o all public elementary and secondary schools
but does not include the costs of public universities.

I want to ask you some questicns about what amounts

of money, any, you would be willing to pay for
varying levels of overall water quality in the
nation's lakes, rivers and streams., Please keep in
mind that the money would go for sewage treatment
plants in communities through various kinds of taxes
(such as withholding taxes, sales taxes and sewage
fees) and for pollution control equipment the govern-
ment would require industries to install, thus raising
the prices of what they make.

s 2
-

You will also see on the scale card the amount of
money the average household in your general income
category paid last year in taxes and higher prices to
improve the water quality of the nation's lakes and
rivers. This share of the nation's expenditures to
fight water pollution has meant that so far the
average quality of these bodies of water has heen
raised from level £ to level D on the ladder. (POINT
7O LEVELS £ AND D ON WATER QUALITY LADDER CARD) If
this amount of money continues to be spent each vear,
the quality of the water will be raised up to level C
(POINT TO LEVEL C) in the next few years--that is,
where virtually all of it would be at least clean
anough for fishing.

irst, as far as you are cencerned, are you willing
© pay this amcurt each year to raise water quality
¢ level C or not?

o ('

-~
Yes, WillinG..ceceioonne 1
F(ASK 83)
Cepends (vol.)eeecvcnee 2
-
oy

Mo, net villing..ev... 3

WSKI> TO 84)

NOL SUYC.civessnscscces 4

83.

84.

wWhat about getting the nation's lakes and
rivers up to level 3 on the ladder? Including
the amount of money indicated on the card +o
get water quality up to level C, how uch are
you willing to pay in taxes and higher prices
each year to raise the water quality to level
S~--that is where virtually all the nation's
lakes, rivers and streams are at least clean
enough to swim in safely?

Sy
Write in amount: $
Depends (VOl.)ieeecessooseseaass COX | (SKIZTO
“AME
/> AND
NOt SUZ®..ereicecesscsssceansense J0Y | ADCRESS
RECCRECIIG
2BLW)
Not worth anvthinge.sseescssess 201
-

What about the amount of mconey to keep the
quality of water at level D? How much do wou
think you would be willing to pay each year in
taxes and higher prices, if anything, o keep
the nation's overall water quality from
3lipping below level D to level 2 where it
once was? If it is net worth anytiing to vou,
please do not hesitate to say so.

Arite in amount: $

Cepends (vOl.)ieececenacsocoacan 00x
NOt SUrBicsceccsceccscaconcannas of0) ¢
Not worth anything...ceveeececes col

Name :

Address:

NOW, RETURN TO PAGE 14 CF MAIN QUESTICNMAIRE AND
CCMPLETE FACTUAL SECTICN,
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Appendi x || THE WATER QUALI TY LADDER

WIlliam J. Vaughan

Water quality can either be described in terns of the uses for which a
particul ar body of water is suitable or in ternms of the objective characteris-
tics of the water itself. In turn, objective characteristics traverse a

continuum from those that are readily perceptible to those that can only be

detected by scientific neasurenent. In certain dinensions (e.g., visible
phenomena such as the extent of algal growth, the clearness of the water, and
t he existence of suds, foamor debris (David, 1971)) people at large find it
easy to preceive changes in water quality. However, some characteristics which
del ineate water quality levels nore finely, such as dissolved oxygen content,
escape visual and ol factory perception. Thus it is not surprising that people's
ratings of water quality levels are likely to exhibit a |ess-than-perfect
degree of association with any one or a conbination of the several scientific
nmeasures of quality conditions (Binkley and Hanemann, 1978). This poses a
problem for benefit estimati on because the existence of a positive wllingness
to pay for water quality inprovenent depends upon the ability of people to
perceive water quality changes when such changes do, in fact, occur

This problem has | ead previous investigators either to attenpt to engi neer
the fortunate marriage of an objective water quality index (based on some
wei ght ed conmbination of scientific quality paranmeters) and a subjective index
of publicly perceived quality (Bouwes and Schneider, 1979) or to link

subj ective indices of public perception. and expert perception (Dornbusch, 1975).
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W chose to describe water quality primarily in terns of the uses for which

wat er becomes suitable, and secondarily in terns of a few obvious water quality
conditions (clearness, odor, debris, etc.). However, we located the nunerica
position of the five posited water quality levels (Boatable, Fishable-2 |evels,
Swi mmabl e, Drinkable) by indexing a set of five objective scientific water
quality parameters using a variant of the National Sanitation Foundation's

Water Quality Index (Booth et al., 1976; Mdelland, 1974) along with informed
judgnent. In so doing we hope to extablish, ex-ante, an admittedly tenuous link
bet ween scientifcally neasured quality characteristics (anchors of the rating
scal e) and perceived water quality characteristics (the use and readily

per cei vabl e objective characteristic descriptors of these anchors).

Specifically, a number of sources were consulted to ascertain the mninally
acceptabl e concentration levels of five neasurable quality characteristics
associated with five potential uses of natural water courses. These were fecal
coliforns (organisns/100 m ), dissolved oxygen (mg/1l), maximum BOD-5 (ng/1l),
turbidity (JTU and pH. ' The five quality neasures were the only ones for which
nureri cal values could be obtained across all use classifications, a requirenment
dictated by the index approach. Particular attention was given to state water
quality standards (North Carolina Environmental Managenent Conmi ssion, Dorfnman
1972)) because they report specific critical water quality paranmeters associ ated
with a set (usually four or five) of descriptive water quality classifications.

The consensus results for each quality level are sumrmarized in Table 1

'Sources consulted include Thomann (1971), U S.GS. (1978), Pickle et al.
(1973), Davis (1968)), Econonics Research Associates (1979), Katz (1969),
Dorfman et al. (1972), North Carolina Environnental Management Commi ssion, APHA,
AWM and FSIWA (1955), National Technical Advisory Committee (1968), NAS-NAE
(1972), EPA (1976), Davidson, Adans and Seneca (1966), National Pl anning

Associ ation (1975).



Table 1. Consensus Water Quality Characteristics of Five Water Quality Classes

Measurable Water Quality Characteristics

Petal Dissolved 5-day Turbidity Ph
Water Quality Classification Coliforms Oxygen BOD
(#/100 ml) (mgll)ﬂl (mg/1) (JTV)
Acceptable for drinking without treatment 0 7.0 (90) 0 5 7.25
Acceptable for swimming 200 6.5 (83) 15 10 7.25
Acceptable for game fishing 1000 5.0 (64) 3.0 50 7.25
Acceptable for rough fishing 1000 4.0 (51) 3.0 50 7.25
Acceptable for boating 2000 3.5 (45) 4.0 100 4.25

£=11-V

alf

Percent saturation at 85°F in parentheses
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In order to associate each of the five possible sets of scientific

neasures with a single-valued ordinate or the quality |adder a truncated

version of the Nationa

was used:

The resul tant

Sani tation Foundation Water Quality Index (WQ)

wher e

47 the quality of the ith
paraneter, a nunber from
0 to 100 obtained fromthe
transformation functions for

water quality neasures in

McCl el l and (1974).

$i= the wei ght assigned to the ith

paraneter. The original weights

(wi) reported in Mcdelland (1971)

cover nine quality neasures and
9,

Z=/.00
=y
Qur adjusted weights cover a

smal | er nunber of neasures which al so

sum to 1.0 from:
Ky

? .
él T A, [ :é_ w; ¢2£ u&i>
i = Ny s/

| adder appears in Figure 1
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For exanple, the index value for the "Acceptable for Rough Fishing"

classification was devel oped as shown bel ow

Wi ght ed
Scal e
Val ue Scal ed Val ue Vi ght Val ue
(ql) A 'A
) (a51)
Characteristic
Fecal Coliform 1000/ 100 20 0.242 1.985
Di ssol ved Oxygen 5125'/ 44 0.274 2.820
Max 5-Day BOD 3 my/l 74 0.161 2.000
Turbidity 50 JTU 38 0.129 1.599
/;_?;Ph/‘ 7.25 93 0. 194 2. 049
P > 4.5 |
Index ﬂ qii/ 109 —_—
i=1

Not es:

A 5/? Percent saturation at 85°F.

Simlar calculations for the remaining four classes yield the water quality

| adder shown in Figure 1.
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Appendi x |11 DERI VATI ON OF PUBLI C GOODS EXPENDI TURES

The estimated public goods expenditures used in this study to "anchor”

the amobunts displayed on the payment cards are shown in Table | bel ow

Table 1: Public Goods Expenditure Estimates for Versions A, B, C, D hy

| ncome d ass

I ncone Category Public Good (Average Expenditure per Househol d)

H ghways \at er Police
Defense  Education & Roads Pollution & Fire Space

Less than $10,000 $ 322 $ 204 $ 98 $ 61 $ 33 s 13
(402) (255) (123) (16)

$10- 15, 000 676 446 192 125 70 27
(845) (557) (240) (34)

$15, 25, 000 1337 882 312 245 139 53
(1671) (1103) (390) (66)

$25 3013 1988 626 562 313 120
(3766) (2485) (782) (150)

These anounts were used to anchor the payment card amounts as follows:

1

Version A used four public goods (Defense, Education, Hi ghways, and Space
Progranj .

Version B used five public goods (Defense, Education, H ghways, Police
and Fire Protection, and Space).

Version C used the four public goods listed for A. The public goods
expenditures used in Version C were 25% higher than those used in Version A
These anpunts are shown in parenthesis.

Version D used the four public goods and amounts as in Version X plus
the amunts shown from Water Pol | ution.
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Met hodol ogy

Since we desired to take account of public goods expenditures that
were the result of both direct taxes and indirect taxes (usually reflected
in higher prices) we used a fornula that took into account both direct and
indirect taxation. Using the federal tax structure as our base, 43% of
taxes come from income taxes (direct) while 57% come from other taxes and
charges. Internal Revenue Service figures are also available on the average
anount of income tax paid by income category. Aggregating the IRS categories
by the weight of the percent of the population in that category, we obtained
the average federal income tax paid by our four incone classes.’

The following formula was used to deternmine total househol d expenditures

for the federal budget.

Average Federal . oA — Total Federa
I ncome Tax Paid (43% + Indirect Taxes (57% = Househol d Expenditures

or

Aver age Federal Incone Tax Paid = Total Federa
43% Househol d Expenditures

It is now possible to solve the equation for total federal household
expenditures since average federal income tax paid is known and .43 is a

constant representing the ratio of incone tax to total federal revenues.

"An exception to this procedure was nade in the case of the $0-5, 000
income categories. These categories are not included in our calculations
for the under $10,000 incone class because they pay alnmst no income taxes
and woul d have distorted our estimate of the non-income expenditures on
public goods for the under $10,000 income class. Hence, our estimtes of
average federal income tax paid by those in the under $10,000 category are
bi ased upwar d.
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Fromthe 1980 United States Budget, defense spending accounts for 24%
of total federal expenditures. To calculate a household' s (in a given incone

category) expenditures for defense the following fornula was used

24% x (Total Household Federal Expenditures) = Househol d Defense
Expendi ture

Expenditures for other public goods were calcul ated using defense spending

as a base.’

(TEPGX)-l = HEPGX
(HED) x [————(TFDE)

-

wher e HED = Househol d Expenditure on Defense

TEPGX = Total Expenditures on Public Good X
TFDE = Total Federal Defense Expenditures
HEPGX = Househol d Expenditures on Public Good X
For a household in inconme level | (under $10,000 annual inconme), expenditures

on highways and roads were calculated as foll ows:

($33,700,000,000) -
($125,200,000,000) -

$322 X ( $98

where  HED = $322
TEPGX =$33, 700, 000, 000
HEPGX = $98
Public Good X = Hi ghways and roads

Esti mati on Probl ens

The estinmates of the public goods expenditures by income category are

only intended to be rough "ball park" figures. They are plagued by a nunber

“The estimates of expenditures on hi ghways and roads included the fol -
owing correction factor to take account of the regressive nature of gasoline
taxes which are largely responsible for financing this public good. For
income category | (under $10,000) the estimted househol d expenditure on
hi ghways and roads was nmultiplied by 120% For income categories II, |11,
and |V, the correction factor was +10, and -20, respectively.
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of problens some of which are not easily tractable. Since we are attenpting
to obtain estimates of willingness to pay for water quality at the time of
the interview, it is desirable to use as current as possible estinates of
expenditures on other public goods. This desire presents three alternatives:
(1) using the latest year for which estimates were available for all public
goods used which in our case would have been 1976, (2) make the heroic as-
sunption of determining the rate at which expenditures on each public good
changed since the last good estimate available, (3) use the latest year

avail abl e for each public good. W have chosen the third alternative, as
the drawbacks of non-conparable years appeared better than old nunmbers in
the case of (1) and the expansion and contraction of several public goods
such as water pollution control, defense, and highways out of sinc with

any of the standard indexes precluded easy use of (2).

Di screpancies in definitions al so pose estination problenms in the
case of the Census Bureau's household definition and IRS s definition of
non- busi ness incone tax returns. In our case, there are 77 mllion house-
hol ds and 87 million individual and joint income tax returns. W chose
to consider households and IRS tax returns and equivalent for the purpose
of conputing average federal incone tax paid.

The nost heroic assunption we nade was that the other 57% of the federa
budget is collected in the sane proportion as income tax. These indirect
taxes are largely consunption taxes; hence this assunption is probably not
warranted. |f the public goods expenditures on the payment card showed
itself to be sensitive to the exact amount given, then a major effort would

be required to achieve nore accurate estinmates of these expenditures.
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Version A and Version C of this survey were explicitly designed to test
this sensitivity.

Wth the exception of the purely federal expenditures of defense and
space, our inplicit assunption of uniform national expenditures by inconme
category is questionable although highways and roads and water pollution
control expenditures violate this assunption to a |esser degree than do
police and fire or public education expenditures. (l.e., a resident of
New York City pays much nore for police protection than does sonmeone in
rural |owa). Further, the respondent, if he or she is famliar with
public goods expenditures is nost likely to be famliar with expenditures
on these two highly local public goods. If our estinates are significantly
different fromthe respondent's perceptions of what they are, the survey
may |ose credibility in the eyes of the respondent. The extent of this

problem if any, was not explored.
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Sour ces
A Tax figures -- 1976 IRS prelimnary estimtes
B. Total-federal incone, defense expenditures, space expenditures -- Budget

of the United States, 1980.

C. Education figures -- HEW prelimnary estimates for primary and secondary
educati on expenditures during the 1978-79 school vyear.

D. H ghways and roads -- Anerican H ghway and Transportation Builder's
Association for 1978.

E. Water Pollution -- CEQ estimates for total expenditures on water pollution
control (December 1978).

F. Police and Fire -- Facts and Figures on Governnent Finance (Tax

Foundation, Inc., 1979).



FI NAL RESULTS OF THE
Appendi x 1V RESOURCES FOR THE FUTURE

Nati onal Environnental Survey

for the President's Council on Environmental Quality

These results are based on a probability sanple of 1576 persons, age
18 and over living in the continental United States excluding Al aska. Ini-

tially 1286 persons were interviewed in person between January 26 and
February 9, 1980. An additional sanple of 280 persons were interviewed

in person later in March to bring the sanple size up to 1576

All the data reported here have been weighted using standard procedures
to conpensate for minor variations between the final sanple and the actua

distribution of basic population characteristics.

In order to include as many questions as possible in the instrument,
the sanple was split into two equival ent sanples. Mst questions were
asked of the entire sanple but some were asked only of the X or the Y half.
These questions are identified on the questionnaire. The sanple size for

the X version is 840 and that of the Y sanple is 736.

Robert Caneron Mt chel
Seni or Fel | ow
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OMB Clecrance Numper: L10F=7902%5

Time Starced Time Finishad Total Minutes §/7

%ello, I'm from FOPRR AND CANTRIL ané we'r. concucting a study all over the country Ifor the Tnizzc
States Sovernment getting people’s vicws atout scme of tne prozlers tne nation faces. Your partigipat:ion in oInL
survey 1s entirely voluntary. All information will ze held i1n the strictest confidence and will e ucged cnly =c
produce overall statistical reports. We would very mucn value your cooperation.

y

)1. First, I would like to ask you wnich three of these nat:ional greclers you would like to see the gcovernment
devote rost of 1ts attention,fo._irn the next year or =wo? (HAND RESPONDENT CARD)
N - . . 179 o
a. Reducing racial discrimination.....c.ceeeecccean <07 /
b. Peducing the amcunt of CriMe......ceevvesacoens A1 9/
C. Beautifying AMEricCa.....ce.eeeeeneecenioescnnna 3 18/
. s . 17
d. Conguering "killer"” diseases.......cicteeaoacecs -1 1/
e. Reducing pollution of air and water.......ee-u- 24 12/
f. Helping peopie in COOr 2X@aS....ceececrcacacaan 2¢ 13/
. - N
S. RedUCING UNemMDIOYMent . ieeceecaccsoaccrnsososenns - 14/
N. Improving highway safzsoy...ieeieienerceceeaanns s/
. . . R N .
1. Improving nhousinj and run-down neignsorhoods... -~ i85,
J. Irproving public 2dUCATioN.....eccascncocrsoras 02 17/
1
NOME. e euieeeneeseeneesceasonsnsnsenanonasonnas + 18/
-
NO CDLNLIOM. et scevasrassssoasassscosnmencancassas - 19/
2. Theve 1s a lot of talk these days about what the aims of this country should
this card zre listed sorme of the 3zoals which cdifferent people would give top
wWould you please say which orn2 of these you, ycurself, consider =ne rost
2. EN
Most Naxt mosT
importans LrDCriint
(Col.20) [Col.2l)
. . o . - . - Ladi]
a. Maintaining a hign rat2 Of 2CONOMLC CrOWTh....e.veieeeeeercecansn 275 7%
N . N - 11 “~ A
D. Making sure that tnls country has strong defense forces...c....... --r -°
¢. Seeinc %hat people have more say in how things 14 =
get Zecided at work and 1n their COMMUNITA®C ... u.urereaecaoesoans - -

O
3
.

[¢%

d
d. Protect nature from being spoiled an pollu:ed....;.l............ : --

N O I . .t i tseeeeasosancscesoaaavasnsossnnssoosesesenosonsscesnocacenssns

O OO Ml s s v e e ooronnssanesunurosonesaetsanesonacnnanssassonssans - -
3. And wnicn wonld ze tne next Tost Irpo-tart? (REZCED AICYEDD
4. I you h:d to cnoos2, whicn cne of ne things on tnis card would you say 1s most desirable? (HAT
FESPONDENT CARD:
Most Sezznd
decirable cmTice
(Cel.22d) (Co.l I
2. MALQTAL LN OCCOT L0 Th® mOCLEOl i it vt e v e ene setseesneaannnna 165 -
. 31ing the people ~ore Say Lr LIDSriinc Iovernrment 22CL3LONS
= 13 - -
S, FLGNELT T CLSANT BULC2E et ittt menttevnenenenanananeaacaanasns L
S, FrofoCLInT relCOn Cf SDBOCI .t ae it asanneantneecnnssnnosnanns T --
R 2 T a o7
R B o X >
T.o02T sCue SIPE G hlale tol= Sl ohe to PRI PUCORD Ao oo,
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6. Here is another list. (HAND Res2CuoENT CARD)

e |
[§]
¢
1
(4]
‘0
-

nion, wil<h 2 31 Snes 1S mSstT .soeg=ant?

5. s,
MSE: :ex:_;os:
1LMPOrTant irmportant
(Col.2l3) Coi.2%)

a. Maintaining a stacie €CONOMV........00u, ?

b. Progress toward a less lmpersonal,

= I

TOre NUMANEe SOCLETY.eeeevonceeneunnanonns 2 L

- ) . . —-

c. The fight against crime.....cecvvevinaan - S
d. Progress’'tocWard a socisty in which

. 4~

i1deas can couns mOYe than MONeY......... 9 -

NONB e e eeessssonssssnrsosesrsassasensosasesas

NO OPLINiON. . ceeeatoeceveonacnosacsasanes
7. wnich is next most important? (RECCORD ABCVE)

8. Here is a card that includes all of the goals listed on tne three cards vou nave
RESPONDENT CARD) ‘would you tell me which cne of zhe goals en this card

Io;
[

Mast Next rost
ras ] dasirzcle

"C2ls. 23, 29

o, o9 -

< 2

. 5 . - 3 A ..
2. MAANTILNLING 2 ALGR ralta Of 2COoNOMIC gXOWL i .scoercerowense 3 T -
24 13 3

o, Making sure that thiscountzy has strong defense forzes...

c. Seeing that people niave wore say in how things

cet decided at work and in theilr cCommnifieS...s.ceeca. 2 ) s
d. Protacting nature Irom feing spoiled and polluted...... 2 : 3
2. Maintaining order Iin TN@ NEClO0Meec.ceceassecsensranscsas 5 - -
& ~ 3 e lad - - 3
£, Giving the ceople more say in .

ITPOrTANT GOVErTIMEnt C@CiSiONSeeesatenerenocannnnannens 5 ° -

J. FigATIiNg C1SING DriCeS.ciicscensoccassmaacscsoconaacans

n. Protecting frcedom Of spEECN .. ettt een it canans c 5 -
i. M21nLEINIng @ STIDle SCOMOMY.seceeeeeserocaaranaranaans 11 14 <
5. Pregress ?OWIZi 2 less irpersonal, ~ore hurane ssclety z 2 P
<. Fo < T T S 3 13 z

-

e~y 1n whlch 2deas -

&
"
+
y

L
Can COUNT MOUE CNEN MONAY e ..t tstetsaestcnsoserronanssaa

BN
as R
O i e 4 e e 6 6 s s e e a e s e a e s e dn e st e e s s s s et e e ey
. B -~
N ~
e me IS - .
fEo T ) oB B o A o f ot i e ss s ettt e e
2. YLCT LS snn rewt maet e aLzatie (FEZTID ADLTES

s - o b N .. T - -3 -
No2ne 0fF LT e i, A om0 sard (2 lf e 0 mavi s fvms o
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Vow, I'd i:xe to find cut hicw - mLer B
rest 3cal, 3 fair amount, n er icn, U L. all. TE oo o-rant't o
these mattors, den't hesitate taf < T ol oymear fSw 2BCUT
Sozrest ) o)
dea a TLLnLe
a, How worrled or concerned ire sou al<ut the
K Y 10 on - C 13
rise i1n prices and the cost of living?............. -2 Lo - ) =
. . 14 ) 1 >
t. The problems of the PO . 1. ieineneneananans cees - 4 11 - -
¢. Cleaning up our waterways and .
-- - - .
reducing water pollution?.. ... . eiieniiennnn PN R 44 12 3 -
d. THITTED Poovue ezl
| S —
2. Reducing the amount cf unnecessary , A . .
s . . nd Tt
nolse in this cormunity?. e i neeneennn cteeneana . 11 o 2= Rind -
£. Shortages of oil, gasoline, ceal, natural
- “a - - .
Jas, electricity, or other fuels?........ e caeane > L2 > - i
3. Reducing air pollution?............ e e 36 190 25 - -
h. The purity of the drinking
< el ~ - - .-
-~ - o] - -

water in your cormunity’........ Ceesae caeeean ceeeas

337

i, QITTED e cel.at i
3

s it ————

M
1<
S
[
"
N
2y
’—l
(Yo
[82]
(@]

uestion asked for RFF in sSeparate Roper surv

(9}

. e

chemical wastes that are 64 25 z
nazardous?

i
9., Yow, I'd like to finc our how worried or concerned vou are atout a numier
of droblems I'm going to mention: a great deal, a Tair amount, nct very "wuch,
i or not at ail., If vou aren't really concerned acout SOme Of these matiIsTs,
{ don't hesitate to say so. First, (askx about each item)
% 2 greas 4 Taie oz ovews oz oaz Uz
! e o uns .27 0. rienow
A
1
i 3. How worried or concerned
] are vou about the rise in
; orices and the cost of 367 11% 22 w5 -
) Living? :
i
3 . — .
i . The presence of toxic
; chemicals such as pest-
! icides or PCBs in the ) 32 16 .
3 environment?
1 ¢. Cleaning up our waterwavs
4 N . . - - - . -
i and recucling water >4 23 3 z
$ .
1 pollutien?
:
i d. The disposal of industrial
.
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TREND ON COMNCEIRN ABCUT INFLATION, ZNERGY SHORTAGES,

TER AND AIR POLLUTICN, 1272-1280°

Q.11 Now I'd like to find out how worried or concerned vou are ahout a numger o7 2T20-
lems I am going to mention: 2 great deal, a fair amount, not very uch, Or NCT 3T zL.
If you aren't really concerned about some orf these matters, Jon't hesitate I 3ay 30,
- - - e R
June 1972 April 1974 May 1976 3FF 158" |
Rise in prices sreas Zzal 35% 73% T a7
P e
and the cost v cunt 12 21 7
of living, notT very muen 3 3 2
noT 2T .0 i 1 2
no srinicnm 1 N )
N 1302 1365 1771 2235 ¢
composite scoTe 90 93
Shortages of oil, grea? Zeal - 57 - -
gasoline, coal, Sain omouns - 24 - .3
natural gas, eI VEry muzsn - 13 - ==
electricity and noT 2T als - 3 - ;
other fuels. w0 oDLnIon - 1 - ;
composite score - w8 -
Cleaning up our sreaxT Zeal 61 51 57 33
waterways and Jzir cmount 29 33 32 L3
reducing water nOT very musn 7 10 - .3
polluting. voT aT ale 1 2 2 2
0 CDLATIN 2 2 z :
composite score 84 -9 52
Reducxng ai sreas Zeal 60 16 33 1z
HOlLdt*OW. Szip zmours 23 36 52 33
nOT VEry usn 9 o 3 zT
noz a< all i 3 3 -
no opinion 2 3 z z
Composite score 33 76 3

.
* Data for 1972-1976 are from the ""State of the Vation' studies done by the Fotoma:
Institute. Only Tour of the items used in question 11 of the CEQ guestionnaire were
repeated from the Potomac Institute questionnaires. The composite index is z2de dge-
from the Potomac Institute studies. It is calculated by dropvping the 'lon't inows'
and multiplving the number saving 'great deal' by 100, those saving 'fair amount'

by 67, 'not very much'! by 33 and 'nmot at all' by J.

3ty
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_I. Yere L, 2 TlCTEoe Of 2 lLadaer.
sossidle nacural environrental «iwus
iz estsg, <iiil:ife, waste dicposal

sts,
mossitie environTental situation
environment 1n the United sStat

ZON'E K CWeiacaenonans

13. On wnicn step would you say 1t was abouz five vears ago?

4
i
(€3}
.
(7]
-

IS
~
™~

6%

Son't KNOW...veeeoaaon.

L. Just as JCcur DesTt Tuess

e , 18 things go pretty mucn as <hey are ~cw, ~nere 3o
T.S. will te 923 the ladder, let us sa r

om now?

CON'T XNOWeeseoneronnea K

r in tnis Avres,

[

. Thinkinz now just about the ouality o1 zhe
cleanest iir zZossitle, z2nd <ne :ot=om, zhe ~osT pollzted iz

- -

ladder y0u thinxk the air around nhere L3 1L =19 Drescnt SiTe.,

6,38

9. a3/
TIONTE RN OWe e et e ne .
16, On whicn step would vou s3y Lt Wag zoout fi = vears :ug?
- s et e ettt
5,51

[95]

'

DON'C XNCW.eevoaaeannna !

13, Yow, thinking Sust izZoul the quality ©f 7ne wazter in the lakes ind s=rears in Tnls 2rei.  3UPIILs- T2 ST Il
wne ladder reprasents the cleznest water DOssitic and rne tottom, “he TCOST SCLlJT22 WaT2T $CsiSaonl.  FLD23d
show me on wialcn step ©F the ladder you Think trne watar in zhe lakes and strzass zround narse 1s 2T Ine gras-
Time.

5.64
4"

Jon't MNOW...eiieananen Qo

R |
13. Cn wnich step would voo 32y it wWas abecut five vears
e |
Dei =

DOn'S MNOVe.iiiienooans 13%

23. s wvour Sest Tuess, wners will 1t s72ars Irom row?

5.62 .
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MEAN SELF ANCHORED LADDER RANKI NGS OF
NATI ONAL ENVI RONVENTAL QUALITY, LOCAL WATER
QUALITY AND LOCAL AIR QUALITY FOR PAST, PRESENT AND FUTURE *

e .~




2i. Pecple are affected 1in different ways Cy “he Prooivfs our countrv faces
to mention, pieasc tell me how much you, voursell, are zifected =n ze
personal enjoyment of vour surroundings. Fl:st, the enersy sncriage:
deal, a fair amount, just a little, or not at all? (ASX ABGUT zACGH (TS RELLL

ES

]

A great fair Just a Not 3T N
R e - deal amount Lrttla all opinler

515 ine L -

wul
£
e

a. The enercy sShortage?. ... eesecerscocscannse

pst

w

wi

(1]

[
4

i

{
v

D, ALlr POLIUEION? et ineerrertnancacnaaaneas

3 15 25 52 L .
c. LnRnacessary nNOLSE LN YOUD 3r¢20. ... .0.a... <
4, IMITTZ

v
4]
'
L]
1
r
[¢]
(@3]
w
(9
v
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/ﬁ<23. vew, 'd like to ask you sioun some sgoarflt aspolts F Ll crLrorrent, RS SR LZs oo i
“ne tnings I :r coing TH Tert:l sliase ‘on't hesitsm: to a3y <o. Uirew, <o, -
¢r inciner:tors, 1S the major cause of sir PoLiutisn L =nls fonnLry’

3l Yot et er} o 1 - 59% B

OO Ll S i aereeteenencannsna

[
1 Ul

INCiNerACOr S e eennennnesoocnans

oL ST . . ittt eneaneecronanna
::Ef. ‘uclear peower piznts ere Suilt near zoedlies of wvager. 20 you zhink *-a
source of power, as a disposal place for waste, or 13 :sed for ccoling purcos.:s
Arother source < Dower........ 1
A disposal place for waste.....
For cooling DUTrpPOSES...cesacvas

NOT SUIB.,.csnetsoccccsccsonnansn -

5. Do you think cancer can kbe caused in rats by every chemical, oy most chemicals, or cnly some chemiczals if
‘~( they eare fed %5 rats in a large arcugh dose?
i Zvery chemical.i.iiievaa., 14% I3/

.
.
.

(92}

—

Most chemicals........
Cnly some chemicals...... 4?2

NOL SUZ®evcvecocsscoacaanns o

i:?ﬁ. From what you have heard or read, do you think we produce enougn oil in this country %o Teez our prasent
cnergy reeds or do we have <0 import scme o1l from other countries?

J
o
o)

Produce enough Oll...eceeccnenn,
Jave to import some oil......... 63
NOT SUL@.iceecasvsaresooavrconnsans ‘

<:F7. oc you thank that it is possitle for a nuclear power plant =o explode and cause 3 Tushreom-snap2d clcoud
- liXe tne one it diroshima or don't you think that is possible?

-

POSSIDICe it eaneeeetooeonnanenns 9~ i
R . Not possible......cieiiieiannn. >.
G

NOL SUIR.ieeiietessonsssnosannonse
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. T'm going to read you a short 1 ot topics and incidents that have been me
jJast year or so. As I mention

hat it refers to? (ASK ASQUT EACH ITEIM)

a. Love Canal, near Niagara Talls, NVew York: can yeu tell me what happened
LIisT)

CIRRECT: abanconed hazardous waste durp; chemical or toxic waste
durp; place where cherical wastes nave narmed people or
nade them move; where drums of toxic chemicals have
leaked Into the SOLl. .. ..vitireniereocsnonncncncononnanas

SAFTIALLY CCPRECT: cecple moved ocut of their hcomes: T
2 proplem with zhe scil. N0 RETIRDUICE TO CHEMI

-\
TN  RRE T e e veeecsaenosssosanssasononanasssntsasscassssscocsonasessan

NOT SUYBuseresssssssctassonsasessnsssscsssasasososscsaetsocsasssssocscsons

2, The accident at Three Mile Island: can you tell re wnat happened there?

T o mm—
—_— e

~CERECT: nuclear reactor aceident; Harrosturg incident; accident
that almost caused 3 Meltd0WNeceecaceccsnnsoncessacacnanss

FARTIALLY CITRRECT: TCresidential Commission:; in Pennsylvania
NO PETERENCE T0 NUCLZEAR POWERucvcesenosaccansasn

-
IO O RRE G i tstesessescceanosconssantocsssosseassssonsscasnscdnsssnnnans

NOEL SUL®.c..cevessasetcocacsescnseacscsscsssacsessoasnessonasctossssasnse

2 (DO NCT RE

a
w
‘4
3
Yy
©
0
Vs
n
[o]
4]
3
o
2
i
"
e
1]
.
=4
]
s
("]
O
[
o}
~
a
[~
ot
®
—
[
g )
D
)
o
[a
g
[t
G
[\7]
a)
n

——pmm o
TG T RE T et s s veoraseonssassssnansanasssassesanssscssossesnssosassncys

NOE SUT @, ... vcsoeoscossonvseasasoscsesssonsessttsessesonasesacsoscsecs

d. Acid rain: can you tell me what this is? (DO NCT READ LiST)

ntiocned

there?

IR

(DO Ne”

ae e

AD LIST)

‘:5 CRSFECT:  pollufed raln that nharms laxaes sy Zistaxbing zne gzewth of

slants, aigae and fich; rain that 1s iike vinegar; air
pollution in the rain that haims land and water: sulzhur
dioxiGe In The Alr..i.ceeicneeersocseracsasnssassasseanens
PARTIALLY CNRPECT: rnferences to "wain” that de rot include
mention of air pollution.ii.eeeceierenicancnces

INC2

R e ittt crasanosoasoncosetosisesesaosaconnsansssasssssonsocnsca

Ol QUL ., i i s et vetosssvansiosensosetsasossastoncessisoscsassssscsoscssnse

PICICSR R A

sesecae

saseoves

A"

§-

oo

dn

[¥7]

e

(¥F)

i

26

0o

U
w3

il
£

st in the news media cver
acn, i1f you happen to have nheard or read about it, would you please tell ze

82/

53/
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29. Now I'é like =c ask vou some guestigns 3dout alr 3¢ you fr2l alr poll.wizt iz LT
thls country--very Serious, sSomewnat serious or
. B -=0. [P R ol - =
Jary serious...... 527 Mg serious 2T al.. 5. 22
\ ; I3 5
Somewhat serious.. 2 -

NO OpIRlOB....0...n

30. How about in tnis area: how seriocus 2o you think air golluticn is here?

1 -
. . 1< =
vVery serious...... 11 Net serious at all. T 27
: < . -
Somewhat serious,.. 39 No opinien......... -
31. As you may know, many of the narion's marsh and swamp areas nhave had water Zralined out cf them 5o
land can be used for residential areas, factories or farming. Scme peoric say we srhzuld 3rain -s
areas pecause land for develorment is beccming harder to fiud. ~ther geccls say tnat thess —arsn
areas should be kept as tney are because they nelp maintailr nature's calance oy groviding creed:r
£ish and feading places for ducks amcng cther tnings. Who J0 you 3gres witll mCst-=tnose wnc Ize!
those who €eel :tney should te greserved in Zne:
]

and marsnh areas srould continve to kbe drained, or
state, ¢r édon't you have a stron3 fzeling one way or the cther?

_ 1
Continue %o crain. 10 No strong feelimg.. +° 53/

Preservie in Depends vol.).....
natural state.....

O
u
@)

NO OPINiON..caeannn

32, Tinding new places %= zu:ld new industrial and cower plarzs is szore
menzicn five types of builiings or sites. Assuming shat thevy woulld
ment envirormmental and safewy requ.ations, you might or migas nasw £
Ter cach type of plant please z2ll re %he clogezst szucn 2 plant ceul
want to move to ancther place or to actively protes:t, or whether :t
now closz it was? (IF DISTAMCEI GIVEN, GET DISTANCE IN MILES)
a, First, what about a ten-storv office building? <. A large ingduscrial plans or fagsory
mean=3,3 miles mean=.13,: niles
Less than 1 mile . i ieeenennane 83 /77 Less Tnan L mile.. ... iencennnn.. T=, "

I or mor2 miles 1 or more alles
(Wrte in numwr) w222 L. T

wWouldn't matter one way or otnar. - wouldn't ratzsr cne ~ay 2r otler.

Son't want iz &< anv distance Don't wans
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. I am going to descridbe fcur iiiferant winds 2f cnemizn -rcn studiles -ave shown 0 cause cancer 1n scme
) people. I would like you to tell me wnich cne of .. a.nes :isted on this card you shink ==e Tederal
!
rrment

'ij Govermment should take for each cnemical. (HAND ENT CARD} The first approach is that <he gove
should »an certain uses of the cremical. The second is thart tne govermmenc should regquire clear .arming
lavels on all products using the chem:ical cut let <hem continue t2 2e solid. The tnird apprsaca .s <hat <he

(SRR

govermment should not regulate the chem:cal ar all. (FEAD =ACH ITIM)
warning NoT Yo
3an label regulate oginicn
* -

a. The first %ind cf chemical that nas keen shown

to cause cancer 1s cne cormonly used to preserve

food like bacon., which one arcrcacn snould the

government take? (FEOBI: That is, chemicals

2he PIETEEES) iiiieneracceaarcanacecnencenaeannee 335 379 32 37 =/
b. The second 1s a cremical used as an ingredient -y 60 - B

in some Ralr CyeS....u.veseriaecsnrecassnasenens D 2 - 12/
€. The third 1s SACCHATIN....vcearccearncascnenesss 16 66 12 - s
d. Tre fourth is a cherical used =2 <olor Zood 1l:ik2 4 - \ _

Qect dogs, soft drinks ard Ice cream. (PFTEE: - = >

that 1S, Red CYC 22) .iuuuienieversoessnassacoanana 2/

2 are various

18. Even though human beings may notz be directly affected, %her
sks and ask ;ou

the enviromment. I am goinc to descrite scme of -:ese T2
governrsnt should take. (HAND FESPONDENT CARD) (RZ T3
a. Firse, the disposal of hazardous cherical wastes fas out in the ccean
nvircnment whers thay are d-s,ocﬂd. Do you thaink <he govarnrent si
ir fose controls but not pronibit it, urge corporations te £
recuire it, or not taxe2 any action &t all?

32a.
Cispesal
in ocecn
(Csl.2L)
. . z=cC - o [N
Should Prohibif.ceeiveccscccarcanasenns > 36% _
. e -- P
Impose controls but not pronibit it.... =3 >- --
Urge corporations to follocw certain :
procedures but not require it.......... 6 6 2
Vot take any action at 3ll.i..iieieceaans 2 i i
NO CPLAION . et aiesacrirateeaaeae 4 - 3
b. wWhat abcut the use of chemicals sach as certain pasticides whnich rrrerszse crxog Droductign hut woizn
kill wildlife. Again, looking at the card, wnat action, if any, do vycu think the geoverm—ent snould

take? (RSCORD ABOVE)

c. And, the current practice of releasing into rivers certain industrial chemicals which have been shown =
harm scme fish., what action, if any, do vou think the government shcould take? (REZICORD ABCVE)
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Tach year industry introduces zacusands of new Inem:
companies shouid be required <o submiz informar:ion

the public., Other peoplie feel that govermment screaning of ail

keep potentially useful chemicals off the rarket and znat it

after a chemical has ceen shcown %o cause a prcblem. How 30 v

a chemical already in use has teen shown to present a groolen

ex=ensive screening program to try to Tmake sure all chemicals
-

wait until there is a sroblem... 3% 23/

Conduct screening programs
before chemical 1s used.........

[¥5)
wul

1.

sepends (vOl.).eii.iviineneanaane

NO ODIRiON. ..t it ivececrncnacnne

Y2re is a list of several ways =¢ gar energy. (HAND EZSPCIDE
thig naticn's energy needs, whlich Two or three of these source
on the most?

FEAD WHILZ RESPONDENT LCCKS AT CZARD:

sonservation
n dams cr water

3z wnlzn

This list includes ccal: rnuclear enerxw
and zars that get good mileage; -at
t2e sun and the wind; <il and natural gas; an

plants which convert aoil srale into oil or ceal to a
should concertrate on the most?

synfia

40.
Concentrate
on MOST

(Col.25)

o= 75 567 2

]
@
i
(7]

MUClear energyY . i.eeeeeeacevsvenaaananas

ENergy CORERIr AL i0N e s encecesvoaenosnas 22 3

. . 33 10
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SOlar PMPI OV et raseccassacascsnanenas 61 o
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$3. At tne pre:ront fime Lhe Tnatd LAttt ks T sl e o i L1 oo
are currencly under canstruceitn. 1O ILLLI N2 orest copo%.re. TYTemar

< L ' 5
11 <he United Stat2s.  with ~nl.n STALILCENT IC /Tl ALt 3To

(e

No more new plancs sneul
continue *2 use the cnes
finish {hoge now under <

we should stnp builiing nuclear slants .ncluding
those under construct:ion and shut down the oxisting
ones as SOON as POSSIble... ittt irinnarnnonnas

UNCertain. i veceiosnecnseesececaancancessccocnnsanes
NO QNS WL .. it iveeeeaccossaseecassssasesanessasasscns

<3, Solar ener3v 1s a very bread term that includes many ways c¢f using the sun
a l thae can e sed oy indiviiual hame owners =o greduce e
2 ic

11 =me whicn su have nears or rea” agccur ani «nich yeu hav

1. Solar garel-c =2 rneat ~Jarter -
for home- 9

b, Se¢lar ranels ©o "eaT Lspac2 in nones

c. Woed stoves to neal Iface 1n nomes. ap

d. Solar swuiwmiirng poci, not tud or
SPA BATRYSeeeccvcccccacnconeavsann

Uy
(@9

uy
Ut

e. Solar cells to produce =lectricity.

f. Small windmills to preduce <
- (=B =T ad b o R < O
g. Using farm xastes 50 procuce gas

=2 128 SR U Y 68

n. fassive ~olar design such as
naving "ouses face towarts e
smutn; :s:ng rqalls, flcore,
cartliru: ©r eater Tontiin re for
1eaT STerige; ucing o sS<yilaas “or

Leag, B
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