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This research explores the boundaries of a valid application of contingent valuation as a method to value environmental changes. Recent
criticism from social psychologists refers to unrealistic cognitive demands upon respondents. Criticism from economists point to the
problem of measuring preferences in relation to non-use values. In this research the hypothesis is tested that the CV method in valuing
goods with non-use value and with a complex content of information produces less valid results than with use values and non-complex
content of information. Validity is tested across goods (sample suVey:832). Results show that scope validity is ambiguous for goods
with high content of complexity. Construct validity is not guaranteed for environmental changes with non-use values: Economic factors
are not significant, only attitudes are relevant. Given the importance of WTP figures in cost-benefit analysis these results are of paramount
importance for the trust in contingent valuation.
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1. Introduction possible to evaluate the contingent valuation method with-
out considering the reliability and validity of its observed
The contingent valuation method is an accepted amgsponses-the WTP amount” (Mitchell and Carson [8]).
established monetary valuation method for environmental In this article we will follow an experimental road to test
changes (Hanley [19]). The hypothetical nature of corhe range of the valid application of the CV method. In
tingent valuation (CV) methods, however, is an importaur experiment the stimuli are environmental goods and the
source of criticism. This hypothetical nature creates the posfTPs are the results. In contrast to the standard approach
sibility to give an arbitrary response without bearing the cofn literature on the CV method where one varies on the mea-
sequences of (wrong) decisions. Conversely the hypothetisatement instrument (e.g., comparison of the effect on the
nature creates the advantage of valuing goods which caafidity of single and double bound elicitation of WTP), we
not be valued by methods based on revealed preferenagsy on the characteristics of the environmental good to be
The CV method is then being able to value environmeRalued. We are not aware of any study that extensively tries
tal changes, which have never occurred yet, and to vali¢eevaluate validity of WTP results across goods within one
changes with which respondents are not familiar. This i”ﬁiesign.
plies that CV can be a useful instrumentin antedecision  Related to the characteristics of the environmental goods

making, like cost-benefit analysis (CBA). However, if CBAhe discussion on validity of the CV method can be focused
is to be accepted as a valid method to allocate scarce ggrtwo issues:

sources, the inclusion of willingness-to-pay (WTP) or will-
ingness to accept (WTA) for environmental goods shoufd) The question of a valid measurement of the WTP of en-
also be based on a valid method. vironmental goods with non-use elements.
In the discussion about the outcomes of CV studie(?%

the survey design plays a major role. The independe ?
NOAA CV Panel formulated various stringent guidelines,
after which they conclude “that under those conditions [..]
CV studies convey useful information” (Arrow et al. [5,
p. 4610]). We will argue that this impression is optimistic
The conditions imposed on the survey design should in 0
view be interpreted asecessangconditions to obtain valid
CV results, that is valid estimates of WTP or WTA. For the -

- . . - . sessment of non-use values as opposed to the application to
application of CV outcomes in economic decision makin

only a good result on a thorough test on validity of the applc—zﬁc\lljgifj ('; t?wli\g egxl)r(lol:terrozalla rggiimogg:: da(l).n[t(r)rl. i:i-:ael
cation of the CV method is sufficientcondition. “It is not group, y P

studies, is that the CV method it suitable for measur-
* Corresponding author; e-mail: a.vanderveen@bsk.utwente.nl. ing preferences. The main argument for this view is that

The question of the validity of the outcomes of the
CV method in relation to the extent to which respon-
dents are capable of handling complex information (as a
characteristic of an environmental good).

?J],l Use/non-use elements in environmental goods

Criticism on the contingent valuation method in the as-
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WTP response is not plausible and also inconsistent witim the degree to understand the information, accept the infor-
the assumption of rational choice in neoclassical economicsation and to overlook and realise the consequences. There-
This implies that, if indeed the measurement of non-use védbre as a second stimulus we use variation in the complexity
ues is inconsistent with the basic assumptions of neoclagsiiinformation in our experiment.
cal economics, economic theory will not very well predict
WTP responses. 1.3. Hypotheses

Despite the fact that many researchers are of the opinion
that they enfeeble the thesis of the Exxon group by pointing Given the discussion on use/non-use values and complex-
atthe bad survey design in these studies, it still remains qué¥-of information we hypothesise that the CV method in
tionable whether the CV method generates valid WTP rgaluing goods with non-use value and with a complex con-
sults in measuring non-use values. Therefore, the fitgnt of information produces less valid results than with use

stimulus in our experiment will vary on the degree of uséalues and non-complex information.
and non-use elements of environmental goods. In the next section we will elaborate on several aspects of

the design of our study. In section 3 we will present a short
1.2. Complexity of information related to environmental ~ description of the goods to be valued. In section 4 we present
goods the plan of analysis with the inclusion of some specifics on
the estimation of the WTP. Subsequently we consider the
In a CV scenario information is given to the responden¥&lidity (i.e., internal consistency) of the psychological con-
about the good and changes in the availability of the go&#fucts and the results of the survey for construct validity of
which should be valued. The information about the godfie seperate environmental goods, whereas in section 5 we
has to be 5imp|e enough for respondents to understand V\/ﬁa@ with a discussion for the trustin CV analysis as amethod
they are asked to value. However, information about cdpr valuing environmental changes.
tain types of goods may be hard to understand. Moreover,
it may be the case that even specific information about the .
good is not sufficient for respondents to give a valid WTI-Q’.' Design of the study
G_regory et _a_l. [16] are even of the opinion that the “u_nrelhtroduction
alistic cognitive demands upon respondents” (p. 178) is the

main problem in current CV methods. . _ Our experimental design is based on systematic variation
The way a scenario within the CV method is described the use value and information complexity by using a di-
presupposes knowledge from the researchers about i“for'i?érsity of environmental goods as stimuli. The hypotheses
tion processing of respondents. The degree of complexjgiplicate variation in the validity of the resulting WTP re-
of the scenario and the task difficulty, relates to the ability,its. What is generally understood by validity of results
of respondents to keep the change in the to be valued gagql therefore be the first subject of this paragraph. Then
in perspective and to understand the consequences for thedr reconsider shortly the theoretical stimuli and the em-
own situation (Harris et al. [20]; Krosnick [22]). CV studiesyjrical translation into three separate stimuli, i.e., environ-
which value the changes in goods that intrinsically needigental goods. Also, a short description is given on the
complex scenario or a high task difficulty will therefore proprganisation of the survey. This section ends with a short

duce less valid WTP results. It is therefore recommendg@scription of the assignment of respondents to the stim-
that more attention has to be paid to the limited capacity;.

of individuals to handle a problem (Harris et al. [20]). Re-

spondents frequently do not absorb essential information and . validity of the WTP

take short cuts to solve their decision problem (Fischhoff

et al. [13]). This presumes that respondents take a refer-The key variable in our research is the WTP. The hypoth-

ence point to arrive at a certain choice of WTP amount. Thissis is that the validity of a WTP value depends on the above-

may be related to the task complexity (i.e., to express a valitkentioned characteristics of the specific good.

monetary indicator of preferences for a good) which is seen To tackle the problems of use/non-use and complexity

in cognitive psychology as an important cause of the lack of information of environmental goods in relation to the

the procedural and descriptive invariance in decision-maki@/ method we have to be more precise on what is meant

(Payne et al. [27]). Respondents need help to process reléth validity. We apply the basic ideas of classical mea-

vant information and to incorporate the information in theisurement theory and sampling theory where a distinction is

value statement. made between the true value and the observed value. In this
The way psychologists approach the hypothetical natucase the WTP is the observed value. “The true value is de-

of the scenarios economists make in researching the Wiiied as the average score that would be obtaindukifob-

for the preservation of certain environmental values, and tfeet (added by WGV) was re-measured an infinite number of

difficulties psychologists foresee, lead us to make a distiniimes on that variable” (Carmines and Zeller [7], but see also

tion between environmental goods with a high complexity dflitchell and Carson [24]). Following Mitchell and Carson,

information and a low complexity. This complexity dependand Carmines and Zeller in a formal definition of validity,
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the true WTP of a good with characterisjidor individuali  tics explain the variation of the WTP, the higher is tw®o-
is defined as: nomic construcvalidity.
Elaborating on these issues, we observe that neo-classical
WTPT;j = F(A, o), 1 economics as being the base for CV analysis, is said to lack

whereA is a matrix of relevant characteristics of individual @ theory of motivation for non-use values (Green et al. [15],
(like economic and psychological attributes) and charactd¥ateman et al. [6] and Plott [28]). Individual motives un-
istics of good; (like use value, complexity of information, derlying non-use values however, can be explored by in-
and risk level), andy is a vector of unknown parameterscluding a number of statements to reveal attitudes towards
However, it is impossible to observe the true WTP of pefamong others) the environment in general, the specific to-
soni of goodj, we only can observe the revealed W'|;/PR be-valued environmental change and the payment vehicle. In
testing validity, theoretical models from social psychology
WTPR; = Fr[F(A,a), G1(B, B), G2(C,y)].  (2) are increasingly important as for example the model of rea-
soned behaviour (Fishbein and Ajzen [11]) or the model of
planned behaviour (Ajzen [2,3]). In accepting these models,
R powerful instrument is added to validate the CV results by
relating the WTP to attitudes. The better the individual psy-
chological characteristics explain the variation of the WTP,
the higher is thepsychological construatalidity.

Also the varianceV;,) of the WTP is a result of two fac- A complicating issue in our study is the so-called em-

tors, a random error component, and a deterministic factBﬁdding problem. Hell_r(;l_ey [19. E 116]) V\(/jarns E)h?jtaglthO#gh
Now the validity of the WTP is formally defined as follows,teStS on C(_)nstruct_va idity may be passed, embe ing €t gcts
may invalidate this result as a consequence of (in)validity

E(WTPR; — WTPT;;) =0, Vj;. (3) of scope. The validity of scope is the degree to which the
WTP varies adequately with changes in the scale or scope of

The greater the difference between the revealed WTPR apd environmental good being valued (Hanemann [18]).
the true WTPT, the greater the invalidity of the measurement

of the WTP. Or in other words the validity is the degree t
which one measures what one intends to measure.

G2 affects validity in (2). However, the factors G2 are In order to test the hypothesis we conducted a three-grou
difficult to assess. Because of the hypothetical nature of the yp group

. ost test design with three environmental goods as stimuli
WTPRevealed we cannot make use of the comparison of the . : oS
. called treatments in experimental design literature). The
WTPRevealed with the result of another way of measure-" " . . A ; ) -
) ._Stimuli vary on the dimensions “complexity of information
ment like, e.g., travel cost method. A second approach iso |, i o
and “use/non-use elements” (total sample size is 832).

produce more circumstantial evidence for the validity of thé :
. : The three environmental goods are thoroughly chosen
CV method. In standard CVM literature on exploring the . .
and the questionnaire is tested repeatedly.

validity of the CV method one varies the measurement in-

strument as we already remarked, as we explicitly do not. We A first pre-test of the general format of the questionnaire

apply exactly the same method to each gaidue discussion  \yas fulfilled in 1994 on the good “Rottumeroog” (see be-
on the relevance of the CV method is on the handling of non- o for details) (Geurts et al. [14], Overkamp [26]).

use elements and on the capability of individuals to Process 1. choice for the goods varying on the stimulus-

complex information and therefore we systematically vary dimensions use value and complexity of information was
the elements of matri< (in equation (2)). In our experi- :
made as follows. We consulted experts on environmental

ment we thus will vary not on the form of the measurement . . . . :
: o . issues in the Environmental Department of our university
instrument, but on the characteristics of the environmental .

for an inventory of such goods. Then we presented to

good to be valued which will supposedly affect the validity these experts the definitions of complexity of information

of the WTP.
; . ... and of use value of goods. Subsequently we asked them
It is also standard in CVM research to test the validity )
) : . . . 2. to come up with examples of such goods and to place the
by assessing the theoretically predicted influences of indi- . : : :
goods mentioned in a given use/complexity space. Re-

vidual economicas well agpsychologicatharacteristics on
: A : markable was the fact that not any of the experts came up
the WTP. This approach of a test of validity is also applied _ .
with a complex non-use good.

in the social and behavioural sciences literature where differ- ] ) o

ent behaviour is explained by personal characteristics (e.d.,After having made a choice we controlled our pick (in

Adorno et al. [1], Fishbein and Ajzen [11]). relation to the dimensions) again by consulting our col-
Here we assume that standard economic theory appliesl€@gues.

with behavioural differences explained by differences i The next step was to apply the questionnaire to a limited

income and household characteristics (Deaton and Muell- number of persons in order to test our questionnaire for-

bauer [9]). The better the individual economic characteris- mat and to test our choice of the goods.

A, B, and C represent matrices of variables; 8, and
y are vectors of unobserved parameterB(A, «) is the
true WTR;; G1(B, B) represents the result of the rando
error process (reliabilty)z2(C, y) describes the systematic
error processFr is an aggregator function with unknown
properties.

8 2. General form of the design
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Table 1
Assignment of respondents by different use value and complexity of information.
Degree of use value Complexity of information
Simple Complex
High use value N1=205 N3 =402
Changing to biological Prevention of risk increase
agricultural production of inundation

Low (no) use value N2 =225 -
Prevention of disappearence
of the isle of “Rottumeroog”

e The rather complicated questionnaire was then convertedmeroog, an uninhabited island in the Dutch wetlands
into an electronic form (CAPI: computer assisted per- (probability 1:4).

sonal interviewing) and again tested in a laboratory sity A complex information good with mainly use valusay-

uation (videotapes were made of interviews). ing for prevention of risk increase of inundati¢in order
The sample survey consisted of 832 randomly picked in- to enable to test for scope validity probability 1:2; see
section 4.

habitants of 18 years of age and older of the Netherlands
and was applied in April-May 1995. In fact we applied a
two stage stratified sampling technique in order to spre
the respondents over the whole country.

The survey was conducted by a professional fieldwork
org_?r:usatlon undgr our supervision. . mation on the three goods that we use as stimuli as presented

e surveydesignhas been set up according to the re(‘t—O the interviewees

ommendations of the NOAA CV Panel (Arrow et al. [5]). '
For example, the elicitation method is the double bounded ) . _ _ _
dichotomous choice (although not a referendum), computérd- Changing to biological agricultural productiamise
assisted personal interviews, trained and experienced field-value and simple information

workers, pretesting and extensive discussions with the field—Th. imul he will f
work organisation. is stimulus concerns the willingness to pay more for

Also, the structure of the survey was set up accordingaII agricultura_ll products if Fhese were to be prodgced by bi-
to the structure of the survey used in the Alaska oil stuo‘i’og'cal farming methods m_stead of regulgr farming.
of Carson et al. [8] and consists of four parts. The sur- In the Netherlands biological grown agricultural products
vey started with questions on societal problems and wHHE O sale m_supermar_kets SP?C'a"_Sed Sh_OPS’ and on the
would be the priority to solve these problems by the go\pjarket. Thereis an ongoing pollt!cal discussion on re_ducmg
ernment (this part took about 15 min). The empirical resul&on_utlon by chan_g|_ng agriculture into a more nature frlendl_y
on these questions showed no surprises (in comparison mﬁﬁ’{'gq't“re- li‘? |(tj_|s a Wefll-knOV\(/jn u_she 900? aIrea(_jy. -I;jh's
figures from Carson et al. [8]). This result indicates that ogpood s a valid indicator of a goo wit Simple cognitive de-
panel survey produces a valid picture of the Dutch popmand_s on the respondent and with mainly use valu_e, because
lation. These general attitude questions were followed re :js no refe:jelr;ce to norrwl-use elergents of enwrgnmenta;l
good specific attitudinal questions. After this, informatio egralatloln,and ecause the respondents are used to pay for
was given on the “to be valued good” and then the WTP w&9CU tural pro hUCtS' h i inf . d the will
asked. This second part lasted about 20 min. The question-We present ere the main in odr_matlon anh t e(;IAc/il' !ng-l
naire ended with background questions and a possibility [9855_?0'??’ questlpns. Inkagpen_ ix A we show additiona
revise the earlier given WTP, which took about 15 min. Th‘éetal s of the questions asked (Wierstra [31]).

interviewer evaluated each interview afterwards in the fourf) |n the Netherlands, there are roughly one hundred thou-

%d Description of the goods (stimuli)

In this section we reproduce a short description of infor-

part of the questionnaire. sand agricultural companies with about five million cat-
_ o tle, fifteen million pigs and one hundred million chick-
2.3. Assignment of the respondent to the stimuli ens. Due to, amongst others, the use of fertilizers and

. pesticides, Dutch agriculture has the world’s largest pro-
~ We assigned arespondent to a good by random generatorsquction per hectare of agricultural soil. The pesticides,
in the laptops of the interviewers (see table 1): the animal fertilizers and the artificial fertilizers have as

e A simple information good with mainly use valupay- only side-effect that they cause soil pollution.

ing for changing to biological agricultural production (2) Next to this REGULAR agriculture, there is an increas-

(probability 1:4). ing use of BIOLOGICAL agriculture in the Netherlands.
e A simple information good without any use valugay- NO use is made of artificial fertilizers and chemical pes-

ing for the prevention of the disappearance of Rottum- ticides on these agricultural companies. The result of
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using biological cultivation methods is thus primarilyhere. (An extensive report on the precise question wording
much less pollution of agricultural soil. is in Wierstra [31]: appendix A.)

(3) The government is considering converting regular agiit) One of the dilemma’s with regard to environmental and
culture to biological agriculture, whereby no more use nature areas that confronts the government has to do
is made of artificial fertilizer and chemical pesticides. If ~ with the island Rottummeroog, which lies along the
we in the Netherlands completely convert to biological coast of the province of Groningen. (Present photo 1.)
agriculture, then the pollution of agricultural soil willbe ~ On this map you can see the five inhabited islands and
much less than is the case now. After converting to bi- the uninhabited island Rottummeroog. With the cur-
ological agriculture, there will also be less production rent developments, Rottummeroog is in danger of com-
per hectare. This has as a consequence that the prices ofpletely disappearing into the sea in about thirty years.

vegetables, fruit and potatoes will rise. (2) Every year part of Rottummeroog is lost on the west

(4) The willingness-to-pay question then was: “If the gov- side of the island, due to erosion caused by storms and
ernment decides to change over all agriculture to biolog- the ocean current around Rottummeroog. |If there is
ical agriculture, it is estimated that your household will  no maintenance, the island will have completely disap-
pay... per month more for vegetables, fruit and pota- peared in the sea in 20—30 years. Atthe moment, a large
toes. Are you prepared to pay per month EXTRA for number of plant and bird species appear on Rottum-
vegetables, fruit and potatoes if the government ensures meroog. A number of these plant and bird species are
that Dutch agriculture will completely switch to biolog-  rare in the Netherlands and appear almost exclusively on
ical agriculture?” Rottummeroog. Birds have a large interest in the exis-

tence of Rottummeroog, because they can rest and breed

1) Yes, (2) no, (3 I test, (4 be/ . . . )
(1) Yes, (2) no, (3) no plus protest, (4) maybe/unsure there without being disturbed.

If “yes (if “no” is not reproduced heje You have just
said that you would be prepared to payextra for vegeta- (3) The past decades, Rottummeroog has become smaller
bles, fruit and potatoes, if these are biologically cultivated. It and smaller. In order to preserve the current state and
is possible that the prices of biologically cultivated products size of Rottummeroog, it is essential that maintenance
turn out higher. Imagine the ULTIMATE estimate is that tasks are carried out more often. Furthermore, once
it will cost your household . per month extra to switch to every three years, the dunes will have to be raised with
products that are biologically cultivated. Are you then will-  large amounts of sand.
ing to pay .. per month extra for veggtables, fruit and potag4) The willingness-to-pay guestion was:
toes that have been biologically cultivated. (1) Yes, (2) no,” | ! AN )

We are holding this inquiry to find out how much
(3) maybe/unsure. money your household is prepared to contribute to pro-
What is the highest amount per month that you are willing Yy prep P

. . tect Rottummeroog. If the government decides to im-
to pay if it can be used to ensure that all agricultural products : o
d X : plement protection measures for Rottummeroog, it is
are biologically cultivated?

estimated that this will cost your househald per
month. This amount will be paid through a special addi-
tional tax-charge. It is guaranteed that this amount will
ONLY be spent on the protection of Rottummeroog. Are
you prepared to pay. per month if it is used to pay for
measures with which Rottummeroog can be protected?”

3.2. Prevention of disappearance of the uninhabited island
Rottummeroog in the Dutch wetland ecosystem
(a non-use and simple information ggod

The second stimulus concerns the willingness to pay for
the preservation of part of a wetland in the Dutch Wad- (1) Yes, (2) no, (3) no plus protest, (4) maybe/unsure.
densea. This part, Rottumeroog is uninhabited and it is pro- |f “yeg (if “no” is not included here You have just said
hibited to visit the island. The island has an important funghat you are prepared to pay per month if the govern-
tion in preservation of nature and wildlife. Because of ergnent ensures the protection of Rottummeroog. It is possi-
sion on the West side of the island and growth on the easié that the cost of the protection measures turn out to be
side during the last centuries, Rottummeroog has drifted figgher. Imagine the UTLIMATE estimate is that it will cost
the east. Due to increased erosion and the rise in sea leyglr household . per month. Are you willing to pay . per
the island is getting smaller and it is predicted that Rottunmonth in this case? (1) Yes, (2) no, (3) maybe/unsure.
meroog will disappear completely in the next twenty five \What s the highest amount per month that you are willing
years, unless it is protected by very specific and costly meg-pay if this ensures that Rottummeroog will be preserved
sures to be taken by Dutch “Rijkswaterstaat”. in its current state?

Note that every citizen in the Netherlands knows the Wad-
densea and Rottummeroog. The Dutch people are usedt®. Prevention of risk increase of inundatitmuse and
pay for the preservation of pieces of Dutch nature. complex information good

Again, we present the main information we gave the re-
spondents and the WTP question. Details are very much inThe third stimulus concerns the scenario that, because of
line with the good “biological agriculture” and are omitteca rise in sea level, the risk of inundation is increasing. The
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Netherlands is a low-lying area and about half of the area is per month. This amount will be paid through an addi-
below mean sea level. Dikes along the coast protect the land, tional tax-charge. The costs of the dike-reinforcement
which have a risk of failure of about 1 in 3000 year. Anin-  will have to be paid for a period of 10 years. It is guar-
crease in risk can be avoided by the extension of sea defence anteed that this amount will ONLY be spent on the rein-
infrastructure. Note that 50% of the Netherlands is below forcement of the dikes by the coast. Are you prepared to
sea level and note also that in the year of the survey we had pay. .. per month if it is used to pay for measures with
some huge inundation of rivers and that people are used to which the probability of a flood will not increase to 10
pay a large amount of monthly taxes for inundation protec- in 3000, but will remain equal to the current situation,
tion. However assessment of risks is known to be a complex namely 1 in 3000?"
task (Fischoff and Furby [12] and Fischoff et al. [13]).

The following information was given to the respondent
(Details are in Wierstra [31]):

(1) Yes, (2) no, (3) no plus protest, (4) maybe/unsure.
If “yes (if “no” is not included here You have just said
that you are prepared to pay per month if the government
(1) After the flood in Zeeland in 1953, the Deltaworks wer@nsures that the chance of a flood remains the same as is the
implemented in the Netherlands to prevent such a dis&&se now. It is possible that the costs of dike-reinforcement
ter from ever happening again. The probability of suctirn out to be higher. Imagine the ULTIMATE estimate is
a flood ever occurring again is 1 in three thousand. THigat it will cost your household. per month. Are you will-
means that the dikes and other protection measures hd\@to pay .. per month in this case?
been made so strong that ON AVERAGE, a flood will (1) Yes, (2) no, (3) maybe/unsure.
occur 1 time every 3000 years. Ruling out a flood is of Whatis the highest amount per month that you are willing
course, not possible. to pay to ensure that the chance of a flood remains equal to
. o _ the current situation?
(2) Since a few years, itis known that the average height of Note that we had to add a time limit to the extra taxa-
the sea-level is rising. Experts expect that in 100 yeafgn pecause of heavy overspending in the before mentioned

the sea-level will be about 60 cm higher than is the casfsitaworks; the scenario would be unrealistic without such
now. The cause of the rising of the sea-level is not onlytime limit.

the expected increase of the greenhouse-effect, but also

has other more natural causes. One of the consequences

of arising sea-level is that we will have a greater chanee Analysis

of a flood than now. The probability of a flood in the

Netherlands will increase from 1 in 3000 to 10 in 3000, The results of the application of the CVM to each of the

thus to an AVERAGE of 1 time every three hundreg@oods will be handled sequentially.

years. Because we used the by the NOAA panel recommended

- double bounded dichotomous choice method of measure-

(3) If the sea-level has changed, then the probability of gent of WTP, separate attention to the method of estimation

flood by the coast is equal to 10 in 3000, thus 1 in thregyq ¢4 pe paid first. Then we introduce the economic charac-

hundred years. The best measure that the governmgnisyics of the individuals as explanatory factors of the WTP.

can take to prevent the chance of a flood by the coggls, we mention shortly the psychological factors which are

from increasing, is to further reinforce the dikes along, pe ysed together with the economic variables in the as-

the coast. So, if the dikes by the coast are reinforceghssment of the construct validity. In the next three sections

then the chance of a flood will be the same as now, evgQch stimulus is treated separately. In these three sections

after a rise of the sea-level. we firstly estimate an economic model of the WTP, then we

(4) If it is decided to reinforce the sea-dikes, then the goiAtroduce and assess the psychological factors and lastly, we
ernment will have to set aside an extra sum of money fefésent a final model containing significant economic and
this. Because the revenues of the government come fr@$ychological predictors. In the section where we discuss
the tax-payers, every household will have to contribufB€ results of the “complex information” good we pay also
through an additional tax-charge. In this investigatioﬁttent'on to the design and results of a test on scope validity.
we want to ask people how much money they are pre- o
pared to sacrifice if it can be used to pay for measurést- Estimation of WTP

that will ensure that the chance of a flood by the coast

remains the same as is the case now. It appearsthat s mésdreg(émrr?ended by F]Ar_row etl al. .[5] we ap_phed dEUble.'
people are prepared to pay a certain amount, while ot gunded dichotomous choice valuation questions (otherwise

people are NOT prepared to pay that amount or can ted a take-it-or-leave-it approach wie follow-up).
pay it. All have good reasons for their choice. is elicitation procedurefor the household WTP is the

same for each good. The procedure puts a moderate cog-
(5) The willingness-to-pay question was: nitive burden on the respondent in formulating an answer
“If the dike-reinforcement by the coast is implementedthat is “yes” or “no” to a specified bid). It is clear that
then it is estimated that it will cost your househald double-bounded interval data yieidore informationthan
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Table 2

Versions of bid structures in Dutch guilders for all treatments. gistic, the log-logistic, the exponential, the normal and the

log-normal distribution.

Version Initial bid If “yes” to initial bid If “no” to initial bid We carried out parametric as well as non_parametric
| 5 10 25 statistical analyses. However, we will discuss only non-
I 10 20 5 parametric results if this is needed in the course of our analy-
1] 20 30 10 sis.
\Y 30 50 20

4.2. Theoretical predictors

its singlle-bounded coqnterpart, because for any sgmple SizeRegarding theexplanatory variablesn testing the con-
the estimate for WTP is more accurate resulting tiglter  gryct validity we base our research on the assumptions
confidence interval. Respondents were given randomly 0geneqclassical economics and social-psychological theory
out of four versions of bid structures as presented in table&f:;ishbein—Ajzen [11]). These theories predict the WTP by

We emphasise that our hypothesis concerns validity difzay of economicfactors andpsychologicafactors oratti-
ferences across goods; and that we are not interested ks respectively.

therefore do not present an estimation of the level and vari- The economicfactors (see for an underpinning Arrow
ation of the WTP of each good in detail, but only as far & al. [5], and Deaton and Muellbauer [9]) are of course the
needed for the test of our hypothesis. same for each good:

The double bounded elicitation procedure produces inter- o
val-censored data (Nelson [25]; Carson et al. [8]). The afl) ‘Income” as measured by the midpoint of the relevant
equate method to analyse these data is survival analysis. NCOME category; (net) income has a positive influence
Survival analysis should be carried out where the stochastic " WTP.
variable is assumed to have a certain cumulative distributigp) “Fixed housing expenses” as measured by the midpoint
function. In this method the researcher assumes a cumulative of the category, which applied, to the household. Hous-
distribution function with two unknown parametersndb, ing expenses decrease disposable income and have a
represented by (x; a, b). The WTP of each individual is negative impact on WTP.
not known precisely, but is known only to be located in
certain interval; € [L;, U;), with L; the lower bound and
U; the upper bound of the interval. To estimate parameters . . N
andb of ?r?e distribution function, the likelihood fEnction, or and children); household size has a positive influence
equivalently the log-likelihood function, can be maximised. on WTP.

The log-likelihood function takes the following form: The psychologicalvariables are attitudes towards the
. fchangehin theds(pecifig; (Ianvi)ronrrr:ental ggod and areddifferent
or each good (see below). The attitudes are made opera-
log £ = Z In[F(Ui:a.b) = F(Li:a.b)]. “) tional by %eans of attitudinal scales. For the gootia‘ng-p
ing to biological agricultural productiohwe developed four
The researcher can assume various specific distributions &ttitudinal scales. For the goodRbdttummeroadgfive atti-
F(x;a, b). Given the assumption of a specific distributiontudinal scales, and finally, for the goo@revention of risk
the maximisation process of the log-likelihood yields (ML-)ncrease of inundatichwo attitudinal scales.
estimators of the parametarsandb. The result is an effi-
cient estimation of the population WTP. For more details oh3. Testing construct validity for the good “Changing to
the statistical framework of interval-censored data see: Nel- biological agricultural production”
son [25], Hanemann et al. [17], and Anderson et al. [4].

The WTP data resulting from the dichotomous choice The general approach of the analysis is as follows: firstly,
questions may be analysed by eithgyaaametricor anon- We include only the economic predictors as covariates in a
parametric statistical analysis. A danger with parametriétatistical analysis. Then we introduce the attitudinal scales
approaches is that the results of a parametric approach apg assess their internal consistency. After that we add the
not necessarily robust against a misspecification of the Wiitudes and present a “final modé!”.
distribution. In other words, if the assumption of a specific Based on outcomes fitting the WTP distribution by sur-
distribution is not correct, the estimates will be inconsigdval analysis, the statistical analysis for the goatidng-
tent. Therefore non-parametric approaches may be an 8@ t© biological agricultural productioh is performed
ternative approach to reduce the risk of wrong conclusioR8 the assumption of a Weibull distribution. ~ The non-
based on an inappropriate assumption of some particular digrametric anaIyS|.s did not show significant differences with
tribution. As the parametric approaches, the non-parametfi¢ Weibull analysis.
ap_proaphe_s al_m at estl_matlng the survival function or C_u_mhj'_l'he final model is the result of an optimisation process in the survival-
lative distribution function. Based on the outcomes fitting module of SYSTAT in which the “best” model is derived from a given set
the distribution we made a choice out of the Weibull, the 10-of covariates. In SURVIVAL this procedure is called a “step approach”.

?3) “Household size” as the number of persons in the house-
hold (with a maximum of six persons (including adults

i=1
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Table 3 Table 4
Economic predictors of WTP based on the assumption of Weibull dihe internal consistency of psychological scales on “changing to biological
tribution for the good “changing to biological agricultural production” agricultural production”.
(N = 205.
Attitudinal scale (label) Cronbachis
Explanatory variable Predicted Parameter Asymptotic (N of items)
estimate t-value
The degree to which a person feels that
Household size + 0.010 0.131 — biological agricultural production is less polluting than  0.76 (5)
Income + 0.213 2.107 regular agricultural production (pollution);
Fixed housing expenses - —-0.374 1.547 — biological agricultural production would cost extra 0.77 (4)

money (costs);
] ] ] ] — the government should encourage or impose transfor0.78 (6)
We start with the economic predictors as covariates. Itmation to biological agriculture (government);

appears that income and fixed housing expenses are signit-ansformation of agricultural activities is economically 0.45 (3)
icantly related to the WTP, but the household size is not/easible (feasibiliy).
This means that the economic construct validity is sufficiemhe preciseontentof the attitudes is reported in Wierstra [31].
(table 3).

We included four attitudinal factors in the analysis. Be- o Table 5 ) ) o
fore we present the final results we shortly introduce theggal model of prediction of WTP, based on assumption of Weibull distrib-

. . . R . ution for the good “changing to biological agricultural production”.
psychological variables and discuss their internal consis-= 9 gng 9 9 P
tency. Explanatory variable Predicted Parameter Asymptotic

We developed four attitudinal scales for this good: At- estimate r-value
titude towards pollution by agricultural production, attitude Attitude “pollution” + 0.588 3.768
towards extra costs of biological agricultural production, at- Attitude “costs” + 8-526 ‘2‘-026
; ; ; ; ; _ Income + 161 157
titude towards government intervention in agricultural pro Fixed housing expenses N 0530 > 497

duction, and opinion on economic feasibility of a transfor-

mation (see table 4). For each of these specific scales several

guestions were presented to the respondents. The basic idea , , Table 6 S

in this approach is that each question reIating to a scale Eggnomlc predictors with assumption of log-normal distribution for the
. . . ood “Rottummeroog”.

sentially asks for the same (latent) variable. Therefor, ideally 9 9

each question (item) produces the same answer. If that is inExplanatory variable Predicted ~ Parameter  Asymptotic
deed the case the internal consistency of the scale is perfect. estimate -value
Standard procedure in every study of attitude is a judgemenHousehold size + 0.196 1.957
of internal consistency. Comparable levels of internal con-Income + —0.105 1.233
sistency are a necessary condition for the acceptability of Xed housing expenses  — —0.197 0.556

the scales to be validly used in explanatory models. A well-
known measure of the internal consistency is the so-callag. Testing for construct validity for the good
Cronbachs& (Carmines and Zeller [7]). “Rottummeroog”

a= Npmean (5) Rottummeroog is a simple information good with mainly
1+ pmeard N — 1) non-use value. According to the survival analysis the WTP
in which N equals the number of items constituting the scalégr Rottummeroog has the form of the log-normal distribu-
the mearp equals the mean inter-item correlatienvaries tion (this is not contradicted by the non-parametric results).
between zero (total inconsistency) and 1.00 (total consis- The only economic predictor, which is significantly re-
tency). lated to the WTP, is household size (table 6). Therefore,
Applying this procedure to the four scales for the goodconomic construct validity is judged as low.
under investigation, we conclude that the Cronbach’s alphaAs psychological predictors we introduced five scales:
fulfilled the thresholds (van der Pligt and de Vries [30]) for gultural historical interest, government responsibility, land/
valid introduction of the scales in the explanatory model faoast protection, importance of nature, and intervention in
this good (see table 4). nature (see table 7). Again, Cronbach’s Alpha showed suffi-
When the four attitudinal factors are included in theient results.
analysis, the “final model” as presented in table 5 results. When the five attitudinal factors and the economic vari-
Two out of four attitudinal variables are significantly relatedbles are included in the analysis, a final model comes up
to the WTP and at the same time the economic predictatiere only three attitudinal factors are significant (table 8);
remain significant. The fact that economic and attitudin#these attitudinal factors are apparently better predictors for
variables have a significant impact on the WTP of this sinthe WTP for Rottummeroog than the economic predictors.
ple information environmental good with mainly use value The conclusion for this environmental good with mainly
means that the economic and psychological construct valitbn-use value is that economic variables have no significant
ity concerning this good is sufficient. impact. Only attitudes matter. This means that the economic
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Table 7
The internal consistency of psychological variables on “Rottumeroog”.

Cronbachis
(N of items)

Attitudinal scale (label)

The degree to which a persons feels that

— “Rottumeroog” is of cultural/historical interest (cul-
tural/historical);

— the government has the responsibility to protect “Rot- 0.57 (3)
tumeroog” (government);

— every piece of land of the country should be protected 0.85 (3)
against the sea (land/coast);

— nature is an important aspect of “Rottumeroog” 0.79 (3)
(nature);

— it is permitted to interfere in a more or less natural
process (human intervention)

0.75 (3)

0.74 (2)

The preciseontentof the attitudes is reported in Wierstra [31].

Table 8
Final model: case “Rottummeroog”; assumption of log-normal distribution.
Explanatory variable Predicted Parameter Asymptotic
estimate t-value
Attitude “cultural-history” + 0.321 1.810
Attitude “government” + 0.866 4.170
Attitude “human intervention” + 0.313 2.368

construct validityis insufficientand that the psychological
construct validityis sufficient This result is in accordance

9
Table 9

The four sub-treatments for the good “risk increase” are:
Scenario: content No. Sample size
1:3000 years—~ 1:300 years | N3 =138
1:3000 years— 1:100 years 1] N3 =72
1:1200 years— 1:300 years 1] N3j = 100
1:1200 years~> 1:100 years \% N3y =92

the levels of risk and changes in risk. The respondents were
randomly assigned to the four scenarios (see table 9).

A specific measurement problem in CV risk change stud-
ies is how to convey present risk levels and changes in risk
to respondents. A possible solution to this problem is given
in Jones-Lee et al. [21] where two hints are given to improve
the respondents’ understanding of the risk change. In our
case these hints were put in practice by:

To show the present risk and new risk information in ver-
bal terms (see section 3 and table 9).

To supplement the risk information by a graphical rep-
resentation with 3000 or 1 200 squares and to mark the
appropriate number of squares (not presented here, Wier-
stra [31]).

As an extra support we added another way of promoting
the understanding of the risk change for respondents with
help of a card of other “unpleasant” events such as risk

with our hypothesis. on burglary (1 in 40), risk to be killed in a traffic accident

(1 in 15000) and risk on hospitalisation after a traffic ac-

4.5. Testing for construct validity for the good “prevention  cident (1 in 1 500).

of risk increase of inundation” - ) o
In the course of the empirical analysis we will introduce

The good “prevention of risk inundation” is a use valughe relevant predictions in order to assess the validity of
complex information good. Only for this good we report o$COPE€.
the validity of scope (see section 2.1) and construct validity. The degree of consistency of the WTP related to variation
First we elaborate on scope validity and why this is imh level and changes in risk will indicate the degree to which
portant here. Then we discuss the parametric analysescg¥pedding effects play a role in the observed construct va-
we did for the other two stimuli. Moreover, we add in thididity.
case non-parametric analyses because levels of WTP play a

central role in the assessment of validity of scope. 4.5.2. Results of parametric analyses
Our hypothesis is that the prevention of a greater risk will

4.5.1. Validity of scope result in a higher WTP, i.e., that there are no embedding ef-

In order to test whether possibly problems concerning t@cts. See also Loomis and duVair [23] on an evaluation
validity of scope are biasing the outcomes on construct valieit CVM responses to different risk communication devices,
ity we make use of the fact that the subjective risk perceivéth a similar hypothesis. This implies in operational terms
by respondents may differ from the objective risk as deteier the WTP per scenario:
mined by e>§perts. The level qf sgbjegtivg risk and changes WTP (1) > WTP (1)
in changes in the level of subjective risk influence the will-
ingness to pay to prevent or stimulate the proposed change, WTP 1) > WTP (Il
not the objective risk. It is questionable whether the objec- WTP (Il) > WTP (IV)
tive risk information given in a questionnaire is convincing WTP (IIl) < WTP (IV)
enough to chan_ge _(|f n_ecessary)_ thg pe_rceptlon of respon- WTP (1) > WTP (IIl).
dents from subjective risk to objective risk. Because the
good “prevention of risk increase of inundatibis suitable In testing these predictions we introduce three dummies
to vary across individuals and is not varying on our maiwith scenario IV as reference category. Since the gqoe-
stimuli (use-value and complexity of information), it is posvention of risk increase of inundatibhas mainly use value,
sible to test thevalidity of scope In order to test for scope for construct validity it is predicted that at least the economic
validity we introduced four different scenarios varying ompredictors “income”, “household size” and “fixed housing



10 E. Wierstra et al. / Validity of CVM related to the type of environmental good

Table 10 Table 12
Economic predictors on assumption of Weibull distribution for the gooBtinal model assumption Weibull distribution for the good “prevention of
“prevention of risk increase of inundation”. risk increase of inundation”.
Explanatory variables Predicted Parameter Asymptotic EXPlanatory variable Predicted ~ Parameter  Asymptotic
estimates t-value estimate t-value
Dummy 1: risk scenario | a 0.047 0.245 Attitude “risk” _ + 0.205 2.180
as compared to IV Dummy 2: risk scenario Il + 0.442 2.451
Dummy 2: risk scenario |l + 0.459 2.084 as compared with IV
as compared to IV Income + 0.288 4.668
Dummy 3: risk scenario _ —0.069 0.335 Fixed housing expenses — —0.564 2.746
IIl as compared to IV
Income + 0.291 4.694
Fixed housing expenses — —0.533 2.598 . Table “13 ) _ .
Household size n —0.009 0.167 Non-parametric results for the good “prevention of risk increase of inunda-

tion” based on Turnbull’s algorithm.

a o . .
No prediction is possible, because scenario | and IV cannot be Compare%cenario Point estimate median _ Point estimate mean

See table 9.
I-1:3000— 1:300 9.76 19.99
_ , Table 11 _ , ~11-1:3000— 1:100 17.32 24.09
The internal consistency of psychological variables on “prevention of risk|;_1 - 1200 - 1:300 12.88 21.74
increase of inundation”. IV-1:1200— 1:100 11.48 21.18
Attitudinal scale (label) Cronbachis
(N ofitems) |
_ icantly related towards the WTP (table 12), that two of
TTE deg:_ee t‘l) which a person feels th%tl - {on0.70 (3 the economic variables remain significant and that only
— the national government Is responsible In the preventionO. . . e . . . .
of flooding of the coastal zone (government): dummy 2 is significant (qnd also in the predicted _dllrectlon).
_risk of inundation is a serious threat (risk). 0.65 (5) The results reveal serious doubts on scope validity as only

dummy 2 is significant.
In order to check whether the results are robust, we added
&non-parametric test.

The preciseontentof the attitudes is reported in Wierstra [31].

expenses” have to be significantly related to the WTP. Al
we hypothesise that for scope validity the specific risk sce- _ o
nario have to be a relevant variable. We start with the ¢%:5-3- Non-parametric test of scope validity

Our results for non-parametric analysis are based on

timation of the parameters of six covariates: three dumm :
v\ﬁanbull [29], who presents a general algorithm to analyse

variables and three economic variables. The results sho N
in table 10 are based on the Weibull distribution. arbitrarily grouped, censored and truncated data. In table 13

Given the hypotheses concerning scope validity, the fol€ show the results for the four scenarios with the same pre-
lowing can be said about the results in table 10. dictions. Details can be found in Wierstra [31].

e It was predicted that WTP (Il WTP (I). This is re- ® ltwas predicted that WTP (I- WTP (1). This is indeed
flected in the parameters of the dummies. The parameterthe case.
of dummy 2 is significantly exceeding the parameter oé It was predicted that WTP (I} WTP (lll). This is also

dummy 1. the case.

e It was predicted that WTP (Il WTP (lll). Dummy 2 e It was predicted that WTP (11} WTP (V). This is the
exceeds dummy 3. case.

e Itwas predicted that WTP (IB- WTP (IV). Dummy 2is e It was predicted that WTP (Ilix WTP (IV). This is not
significant. Note that scenario IV is the reference. the case.

e It was predicted that WTP (lllxx WTP (IV). Dummy 3 o It was predicted that WTP (I} WTP (Ill). This is not
has the predicted negative sign, but not significantly. the case.

e It was predicted that WTP (i} WTP (lll). This is pre-

i : s Therefore, based on these non-parametric outcomes we
dicted by the dummies, but not significantly.

again have serious doubts whether respondents have taken
It appears that two of the economic variables are signifiie relevant risk information into account when they stated

cant. The predictions concerning the dummies are partly roWTP.

in line with the hypotheses. This provisional analysis thus

shows that there are some doubts on the validity of scope4.5.4. Conclusions for the good “prevention of risk increase
We introduced two attitudinal scales as shown in table 11. of inundation”

Cronbach’s Alpha is sufficient and of a comparable level The findingsimply that respondents do value risk changes,

with the scales of the other stimuli. but seem to have difficulties in valuing differences in risk
When the attitudinal variables are added, the results shohanges, which means that insensibility to scope is present.

that only one of the psychological dimensions is signiffhis points to a certain lack of scope validity, which is in
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line with our hypothesis concerning goods with complex- The construct validity is divided into two indicators,
information and with mainly use value. Note that this comamely what we call “economic” and “psychological” con-
clusion is contrary to the results by Loomis and duVair [23truct:
who f|n_d that with th_elr ”Sk commumcanon devices WT_P. “Economic” construct: This is the degree to which the
moves in a systematic fashion with the absolute level of risk responses are related to taeonomicpredictors. This
reductlo_n. They, however, vz_ilue gever_al lifetime risks of type of validity varies across the goods in the predicted
death Wlth a risk ladder and with a risk pie. In our study_ We girection. For the non-use/simple information good we
value risk changes for one and the same good, prevention ofgj that the economic variables are not significant. Here
an increase in inundation. o o the lack of importance of the variable “income” is alarm-
It appears that economic construct validity is sufficient. ing. For the use/complex information good we find a sig-
Psychological construct validity is also sufficient. The pre- iticant relationship for the economic variables. How-
dicted problems with scope validity is serious and are thus g\er scope validity is a serious problem. Finally, for the
affecting construct validity. use/simple information good we find a significant rela-
tionship for a subset of economic predictors.

e “Psychological” construct: This is the degree to which
the responses are predicted by attitudinal factors. Firstly,
we find for the non-use/simple information good that
three out of four created attitudes are significant. This
indicates, combined with the results at “economic” con-
struct, that the valuation for a good with only non-use
value is a process mainly driven by attitudes and less by

5. Conclusions on the empirical findings in terms of
validity and reliability

In this section we present an overview on the validity
and reliability criteria related to our hypothesis. Our hy-
pothesis implies that the CV method in valuing goods with
non-use value and with a complex content of information ¢ g i -
produces less valid results than with use values and simple€conomic considerations. Secondly, with regard to the
information. We tested this hypothesisrossgoods varying ~ USe/complexinformation good we find that one of the at-
on these properties. We applied a uniform design for each tltu_des is significantly related to the CV responses. H_ere
measurement of the various WTP. A preliminary, but nec- 2ttitudes may be a help to process complex information.
essary, test of the internal consistency of the attitudes pro- Finally, for the use/simple information good adding atti-
duced positive results (tables 4, 7 and 11). Based on thistUdeS has also a significant impact on the prediction of
result and the design used, we conclude that we may trustthe WTP.
that the sources of variation in validity of WTP most likely
will originate from the stated differences of properties of thg  piscussion
goods and not from variation in design, sample, or quality of
the attitudinal measurement. We explored the boundaries of \alid application of

In general the observed results are in line with our hyontingent valuation as a method to value environmental
pothesis. That is, a sufficiently high validity of the CV rechanges.
sults concerning the good with mainly use value and a low The results give reason to conclude that “complexity of
complexity of information (¢hanging to biological agricul- information” of environmental goods may have a negative
tural productiorf). The validity of this good acts as a ref-impact on the validity of the CV outcomes (WTP). This re-
erence for our judgement of the validity of the other goodsult is in line with the critique of social psychologists on
We find a clearly lower validity of the CV results for bothneoclassical economic theory.
other goods. See table 14 for an overview. Secondly, economic factors, like income, fixed housing

We researched construct validity. It was also possible &xpenses and household size, appear to have no influence
research the scope validity with the goguévention of risk on the WTP for non-use values. Therefore there are serious
increase of inundatich Ambiguous results were produceddoubts whether WTP answers on environmental goods with
with respect to scope validity. non-use elements, produce valid and meaningful results.

Table 14
Overview of construct validity.

Label of the good

Kind of good Changing to biological Rottummeroog Prevention of risk
production increase of inundation
Non-complex Non-complex Complex
mainly use non-use mainly use

Construct validity
+ economic + - +
+ psychological + + +

a(4) fits well; (&) ambiguous fit(—) insufficient fit on criterion.
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Based on our experiment we conclude that environmefr) The government is considering converting regular agri-
tal goods with mainly non-use value and with complex in- culture to biological agriculture, whereby no more use
formation to process, WTP answers are clearly less valid. is made of artificial fertilizer and chemical pesticides. If
The consequence of this result is that it is not advisable to we in the Netherlands completely convert to biological
naively incorporate the WTP of non-use and complex infor- agriculture, then the pollution of agricultural soil will be
mation goods in a cost benefit analysis. However the stan- much less than is the case now. After converting to bi-
dard practice in cost benefit analysis is adding an extra PM ological agriculture, there will also be less production
for environmental goods, which is also naive. Filling the gap per hectare. This has as a consequence that the prices of
between, on the one hand, the naive PM and, on the other vegetables, fruit and potatoes will rise.
hand, a WTP with limited validity requires a judgement on
the to be expected validity of the WTP of the good to be if8) If the government decides to advance biological agri-
corporated in a CBA. For that reason we need research in culture then the consumers will have to pay a higher
order to construct a scale of the to be expected validity of Price for their products because biological agriculture
environmental goods related to the mix of use and non-use Will yield less products per hectare. In this inquiry we

value, respectively, the degree of complex information con- Wwant to ask people how much EXTRA money they are
tent. willing to pay for vegetables, fruit and agriculture if

the government ensures that the entire Dutch agricul-
ture will switch to biological agriculture. It appears that

Appendix A some people are prepared to pay a certain amount EX-

TRA, while other people are NOT prepared to pay that
A.1l. Summary of part of the questionnaire for the good amount EXTRA or cannot afford to pay it. All have
“Changing to biological agricultural production® good reasons for their choices.

In the Netherlands, there are roughly one hundred thou- 1. “If the government decides to change over all agricul-
sand agricultural companies. About five million cattle, fifture to biological agriculture, it is estimated that your house-
teen million pigs and one hundred million chickens are kepold will pay... per month more for vegetables, fruit and
on the cattle-breeding companies. Due to, amongst othgystatoes.
the use of fertilizers and pesticides, Dutch agriculture has the Are you prepared to pay. per month EXTRA for veg-
world’s largest production per hectare of agricultural soittables, fruit and potatoes if the government ensures that
The pesticides, the animal fertilizers and the artificial fertiButch agriculture will completely switch to biological agri-
izers have as only side-effect that they cause soil pollutiorculture?”

Next to this REGULAR agriculture, there is anincreasing (1) Yes, (2) no, (3) no plus PROTEST, (4) maybe/unsure.
use of BIOLOGICAL agriculture in the Netherlands. NO You have just said that you would be prepared to.pay
use is made of artificial fertilizers and chemical pesticides @xtra for vegetables, fruit and potatoes, if these are biologi-
these agricultural companies. The result of using biologiceally cultivated. It is possible that the prices of biologically
cultivation methods is thus primarily much less pollution ofultivated products turn out higher. Imagine the ULTIMATE
agricultural soil. estimate is that it will cost your household per month ex-
Jgrato switch to products that are biologically cultivated. Are

you then willing to pay.. per month extra for vegetables,
fruit and potatoes that have been biologically cultivated.
(2) Do you ever buy biologically cultivated vegetables, fruit (1) Yes, (2) no, (3) maybe/unsure.
or potatoes? What is the highest amount per month that you are willing
do pay if it can be used to ensure that all agricultural products
are biologically cultivated?

(1) Do you or yourself or does anyone in your family gro
their own vegetables or potatoes?

(3) What is the most important reason for your buying bi
logically cultivated vegetables, fruit or potatoes?

(4) 1s the PRICE of the biologically cultivated product%'z' Summary of part of the questionnaire for the good

Plgher, I0\1ver or gb(l)ut trl)e same as the price of prOduc‘¥§revention of disappearance of the uninhabited island
rom regular agriculture Rottummeroog in the Dutch wetland ecosystem”

(5) Do you find the TASTE of the biological products better,
worse of about the same as the taste of the products fréln One of the dilemma’s with regard to environmental-
regular agriculture? and nature areas that confronts the government has to

i . . do with the island Rottummeroog, which lies along the
(6) Do you find the QUALITY of the biological products . .
better, worse of about the same as the quality of the coast of the province of Groningen. (Present photo 1.)

ducts f | culture? On this map you can see the five inhabited islands and
products from reguiar agricufture: the uninhabited island Rottummeroog. With the cur-

2The complete English questionnaire can be obtained from the authors on ent deV_elopment_S’ R_Ottummeroqg isin dar!ger of com-
request. pletely disappearing into the sea in about thirty years.
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The island Rottummeroog has for centuries been a part
of the Dutch Wadden Sea area (photo 2). This photo
shows Rottummeroog and was taken from the air at low
tide. Rottummeroog was inhabited in the past. Since
1965, this island has been uninhabited and the Depart-
ment of Transport and Public Works takes care of the
maintenance. Rottummeroog is out of bounds for pequgr
like you and me. Because of the sea current and storms
parts of this island are disappearing at the west side. Up
to a few years ago, the island was swelling at the egst
side, so you could say that the island was walking frorlLEli
west to east.
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to implement protection measures for Rottummeroog, it
is estimated that this will cost your househgi8,- per
month. This amount will be paid through a special addi-
tional tax-charge. It is guaranteed that this amount will
ONLY be spent on the protection of Rottummeroog.

Are you prepared to pay. . per month if it is used to pay
measures with which Rottummeroog can be protected?
'(2) Yes, (2) no, (3) no plus protest, (4) maybe/unsure.
You have just said that you are prepared to pay per month
he government ensures the protection of Rottummeroog.
s possible that the cost of the protection measures turn out
to be higher. Imagine the UTLIMATE estimate is that it will

(3) Have you ever visited the Wadden Sea or one of ti§@st your household. per month. Are you willing to pay .

Wadden Sea islands.

per month in this case?

(1) Yes, (2) no, (3) maybe/unsure.
(4) Have you ever seen a documentary about ROTtUMMEroogy/hat is the highest amount per month that you are willing

on television.

to pay if this ensures that Rottummeroog will be preserved

(5) Every year part of Rottummeroog is lost on the wedf its current state?

side of the island, due to erosion caused by storms and

the ocean current around Rottummeroog. If there 3. Summary of part of the questionnaire for the good
no maintenance, the island will have completely disapErévention of risk increase of inundation

peared in the sea in 20—30 years. At the moment, a large
number of plant and bird species appear on Rottu
meroog. A number of these plant and bird species are
rare in the Netherlands and appear almost exclusively on
Rottummeroog. Birds have a large interest in the exis-

m(1) | would now like to talk to you about floods. | will

first talk about floods by rivers and then about floods
by the coast. Most people can remember the floods by
the rivers at the beginning of this year very well.

tence of Rottummeroog, because they can rest and bre€®) Did you or your family members have to leave your

there without being disturbed.

house at the beginning of this year?

(6) (Photo 3.) This photo shows a part of Rottummeroog(3) Were you yourself or was any member of your family

(7)

(8)

(9)

Most plants and birds you see appear here. The vanish-

actually hit by the flooding of the rivers this year?

ing of the island means that these plants and birds, Whicth) What were the consequences of this2INTV. WITH

now appear on the island will dissipate. No species,
however, die out completely with the disappearance of
the island.

There are also ways of preserving the island Rottum-
meroog. The government will then have to take ex-
tra measures and arrange more maintenance of the is-
land. The government can, for example, construct spe-
cials dikes on the sea-side of Rottummeroog to break the

REFERENCE TO THE ANSWERS CLASSIFY IN
THE FOLLOWING CATEGORIES, SEVERAL AN-
SWERS POSSIBLE >

(1) Serious damage to house; (2) slight damage to
house; (3) serious damage to property; (4) slight dam-
age to property; (5) psychical complaints; (6) physical
complaints; (7) other; (8xdon’t know

waves and thus prevent erosion (photo 4). Tidal screer®) Are you content with the compensation arrangement?
that keep the sand together better can be installed in thg) po you have any relatives or acquaintances that were

dunes, an example of which can be seen on the photo.
Quite often lime-grass is also planted in the dune ar-

hit by the floods at the beginning of this year?

eas. Because of the strong root-system of lime-grasé/) What were the consequences of this2INTV. WITH

the sand in the dunes is also kept together.

REFERENCE TO THE ANSWERS CLASSIFY IN
THE FOLLOWING CATEGORIES, SEVERAL AN-

The past decades, Rottummeroog has become smaller SWERS POSSIBLE >

and smaller. In order to preserve the current state and
size of Rottummeroog, it is essential that all these tasks
are carried out more often. Furthermore, once every
three years, the dunes will have to be raised with large
amounts of sand.

We are holding this inquiry to find out from you how
much money your household is prepared to contribute
to protect Rottummeroog. If the government decides

(1) Serious damage to house; (2) slight damage to
house; (3) serious damage to property; (4) slight dam-
age to property; (5) psychical complaints; (6) physical
complaints; (7) other; (8xdon’t know-

(8) Have you yourself or has anyone in your family at

SOME OTHER TIME ever been hit by a flood?
(1) Yes, (2) no.
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)

(10)

(11)

(12)

(13)

(14)
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What were the consequences of this2INTV. WITH
REFERENCE TO THE ANSWERS CLASSIFY IN
THE FOLLOWING CATEGORIES, SEVERAL AN-
SWERS POSSIBLE >

(1) Serious damage to house; (2) slight damage to
house; (3) serious damage to property; (4) slight dam-
age to property; (5) psychical complaints; (6) physical
complaints; (7) 1 or more dead; (8) other; @jlon’t
know>

Was this damage partly or completely compensated?

(1) Yes, completely, (2) yes, partly, (3) no, (4pon’t
know/no answes

According to you, what was the most important cause
of there being too much water in the rivers at the begin-
ning of this year?< <INTV. WITH REFERENCE TO

THE ANSWERS CLASSIFY IN THE FOLLOWING (15)
CATEGORIES, SEVERAL ANSWERS POSSIBLE-~

(1) much melt-water,

(2) increase in precipitation,

(3) increase of greenhouse-effect,
(4) canalization of rivers,

(5) other,

(6) <<don’t know/no opinios->.

Do you think that when the river-dikes are reinforced,
floods by the rivers are still possible?

(1) Yes, (2) no, (3) doubts.

The government has in the meantime decided to rein-
force the river-dikes within a few years. The weak-
est parts of the river-dikes will even be reinforced this
year or at the latest next year. The river-dikes will then
be so strong that on average, a flood will take place
once every 1250 years. These measures cost a lot of
money. The government will raise a part of the neces-
sary money itself. The citizens will however, also have
to immediately pay a part. The polder-taxes, which
every household has to pay, will be raised for this.
Every household will then pay several tens of guilders
extra per year. The government will ensure that this
money is only spent on the improvement of the river-
dikes. (16)

Until now, we have spoken about the water problems
by rivers. From now on, | would only like to talk to
you about the coast. The rest of the questionnaire will
thus have nothing to do with the water problems by the
rivers and the improvement of the river-dikes, but with
the sea-coast.

After the flood in Zeeland in 1953, the Deltaworks
were implemented in the Netherlands to prevent such
a disaster from ever happening again. The probability

of such a flood ever occuring again is 1 in three thou-
sand. This means that the dikes and other protection
measures have been made so strong that ON AVER-
AGE, a flood will occur 1 time every three thousand
years. Ruling out a flood is of course, not possible.
Since a few years, it is known that the average height of
the sea-level is rising. Experts expect that in 100 years,
the sea-level will be about 60 cm higher than is the
case now. The cause of the rising of the sea-level is not
only the expected increase of the greenhouse-effect,
but also has other more natural causes. One of the con-
sequences of a rising sea-level is that we will have a
greater chance of a flood than now. The probability of
a flood in the Netherlands will increase from 1 in 3000
to 10 in 3000, thus to an AVERAGE of 1 time every
three hundred years.

We would now like to illustrate the notion of these
probabilities in a different way. The information about
the probabilities of a flood are presented in short in
these figures<<INTV. HAND OVER LARGE YEL-
LOW CARD D1-1>>. Right now, the probability of

a flood is equal to 1 in three thousand; a probability
of 1 in three thousand is equal to the chance that if
a random square is chosen in this figure (D1-1), this
will be the black square.<<INTV. HAND OVER
LARGE YELLOW CARD D1-2>>. If the sea-level
has risen, then the probability of a flood by the coast
is equal to 10 in 3000, thus 1 in 300. A probability
of 1 in 300 is equal to the chance that if a random
square is chosen in this figure<D1-2>>, this will

be one of the black squares.<INTV. HAND OVER
CARD D3 (YELLOW)>>. The probability of a flood

by the coast can also be compared to the chance of
other unfortunate events. If you take CARD D3 before
you, this will have the current probability of a flood
by the coast on it, namely 1 in 3000; beneath that is
the new probability of a flood by the coast, namely 1
in 300. Other examples are that the probability that
a random citizen of the Netherlands will die in traf-
fic in the coming year is 1 in 15000; the probability
that somebody is involved in a traffic accident whereby
this person will have to be treated in a hospital, is 1
in 1500. Finally, the probability that a random citizen
of the Netherlands will be the victim of a burglary is 1
in 40.

The probability of a flood in the Netherlands will in-
crease from 1 in 3000 to 30 in 3000, thus to an Av-
ERAGE of 1 time every 100 years: <INTV. HAND
OVER LARGE YELLOW CARD D1-3>>. Ifthe sea-
level has risen, then the probability of a flood by the
coast is equal to 30 in 3000, thus 1 in 100. A proba-
bility of 1 in 300 is equal to the chance that if a ran-
dom square is chosen in this figuke<D1-3> >, this
will be one of the black squares<<INTV. HAND
OVER CARD D4 (YELLOW)>> (469) CARD D4;



(17)

(18)

(19)

(20)

You have just said that you are prepared to.payer

E. Wierstra et al. / Validity of CVM related to the type of environmental good

15

beneath that is the new probability of a flood by th&®eferences

coast, namely 1 in 100. Other (469) [1]

The best measure that the government can take to pre-
vent the chance of a flood by the coast from increasingz]
is to further reinforce the dikes along the coast. So, if

the dikes by the coast are reinforced, then the chance
of a flood will be the same as now, even after a rise of?
the sea-level. 4]

I have now given you information about the safety

, 5!
along the coast and told you what will change. Do yo
have any questions about this?

If it is decided to reinforce the sea-dikes, then the gov[-s]
ernment will have to set aside an extra sum of money
for this. Because the revenues of the government come
from the tax-payers, every household will have to con{7]
tribute through an additional tax-charge. In this inves-
tigation, we want to ask people how much money the
are prepared to sacrifice if it can be used to pay for
measures that will ensure that the chance of a flood by
the coast remains the same as is the case now. It ap-
pears that some people are prepared to pay a certain
amount, while other people are NOT prepared to pa:
that amount or cannot pay it. All have good reasons f?lro]
their choice.

We are holding this inquiry to find out from you how
much money it is worth to your household to keep )
the chance of a flood same as is the case now. If the
dike-reinforcement by the coast is implemented, thd#?]
it is estimated that it will cost your househofd,- per
month. This amount will be paid through an additiona{iw]
tax-charge. The costs of the dike-reinforcement will
have to be paid for a period of 10 years. It is guaran-
teed that this amount will ONLY be spent on the reinH4]
forcement of the dikes by the coast. Are you prepared
to pay f'5,- per month if it is used to pay for measures
with which the probability of a flood will not increase;s;
to 10 in 3000, but will remain equal to the current sit-

uation, namely 1 in 3000?

[16]
<<INTV: If asked if everybody has to pay, then an-
swer that IF it is decided that the dikes will be rein-

forced, then EVERYBODY will have to pay> (17]

(1) Yes, (2) no, (3) no plus PROTEST, (4) maybe/
unsure. (18]

[19]

month if the government ensures that the chance of a
flood remains the same as is the case now. It is possiiﬂ@
that the costs of dike-reinforcement turn out to be higher.
Imagine the ULTIMATE estimate is that it will cost your 2
household.. per month. Are you willing to pay. per
month in this case?

(1) Yes, (2) no, (3) maybe/unsure.

[22]

What is the highest amount per month that you are willing

to pay to ensure that the chance of a flood remains equalig
the current situation?

T.W. Adorno, E. Frenkel-Brunswik, D.J. Levinson and R. Nevitt San-
ford, The Authoritarian PersonalityThe Norton Library, New York,
1969, originally 1950).

I. Ajzen, From intentions to actions; a theory of planned behavior, in:
Action-Control: from Cognition to Behavipeds. J. Kuhl and J. Beck-
man (Springer, Heidelberg, 1985) pp. 11-39.

I. Ajzen, Attitudes, Personality and BehavidiThe Dorsey Press,
Chicago, 1988).

P.K. Anderson, O. Borgan, R.D. Gill and N. Keidingtatistical Mod-

els Based on Counting Procesg&pringer, New York, 1993).

K. Arrow, R. Solow, E. Leamer, P. Portney, R. Randner and H. Schu-
man, Report of the NOAA Panel on Contingent Valuation, Federal
Register, vol. 58, no. 10, 15/1/1993, 4601-4614.

|. Bateman, C.H. Green, S.M. Tunstall and R.K. Turner, The contin-
gent valuation method, Report to the Transport and Road Research
Laboratory, Flood Hazard Research Centre, Middlesex University,
London (1992).

E.G. Carmines and R.A. Zeller, Reliability and validity assessment,
Sage University Paper Series on Quantitative Applications in the So-
cial Sciences (Sage Publications, Beverly Hills/London, 1979).

8] R.T. Carson, R.C. Mitchell, W.M. Hanemann, R.J. Kopp, S. Presser

and P.A. Ruud, A Contingent Valuation Study of Lost Passive Use
Values Resulting from the Exxon Valdez Oil Spill, Report to the At-
torney General of the State of Alaska, Natural Resource Damage As-
sessment Inc. (1992).

] A. Deaton and J. MuellbaueEconomics and Consumer behavior

(Cambridge University Press, Cambridge, 1980).

P.A. Diamond, J.A. Hausman, G.K. Leonard and M.A. Denning, in:
Does Contingent Valuation Measure Preferences? Experimental Ev-
idence: Contingent Valuation, a Critical Assessmeut J.A. Haus-
man (North-Holland, Amsterdam, 1993).

M. Fishbein and I. AjzenBelief, Attitude and Behaviour, an Introduc-
tion to Theory and Resear¢Addison-Wesley, 1975).

B. Fischhoff and L. Furby, Measuring values, Journal of Risk and
Uncertainty 1 (1988) 147-184.

B. Fischhoff, M.J. Quandrel, M. Kamlet, G. Loewenstein, R. Dawes,
P. Fischbeck, S. Klepper, J. Leland and P. Stroh, Embedding effects:
stimulus representation and response mode, Journal of Risk and Un-
certainty 6 (1993) 211-234.

P.A.T.M. Geurts, R. Hoevenagel and A. van der Veen, Het Domein
van Contingent Valuation: Toepassingsmogelijkheden voor milieu-
effectrapportages, Universiteit Twente, Enschede, Eindrapport voor
Rijkswaterstaat Zuid-Holland (1994).

C.H. Green and S.M. Tunstallhe Non-Use Value of Sites of Environ-
mental Value: What, Why and Wh¢&nfield: Flood Hazard Research
Centre, London, 1993).

R. Gregory, S. Lichtenstein and P. Slovic, Valuing environmental re-
sources: a constructive approach, Journal of Risk and Uncertainty 7
(1993) 177-197.

W.M. Hanemann, J. Loomis and B. Kanninen, Statistical efficiency of
double bounded dichotomous choice contingent valuation, American
Journal of Agricultural Economics 73 (1991) 1255-1263.

W.M. Hanemann, Valuing the environment through contingent valua-
tion, Journal of Economic Perspectives 8 (1994) 19-43.

N. Hanley and C.L. Spaskost-benefit Analysis and the Environment
(Edward Elgar, Aldershot, 1993).

C.C. Harris, B.L. Driver and W.J. McLaughlin, Improving the contin-
gent valuation method: a psychological perspective, Journal of Envi-
ronmental Economics and Management 17 (1989) 213-229.

M.W. Jones-Lee, M. Hammerton and P.R. Philips, The value of safety:
results of a national sample survey, The Economic Journal 95 (1985)
49-72.

J.A. Krosnick, Response strategies for coping with the cognitive de-
mands of attitude measures in surveys, Applied Cognitive Psychology
5(1991) 231-236.

J.B. Loomis and P.H. duVair, Evaluating the effect of alternative risk
communication devices on willingness to pay: results from a dichoto-



16

[24]

[25]
[26]

[27]

E. Wierstra et al. / Validity of CVM related to the type of environmental good

mous choice contingent valuation experiment, Land Economics §88] C.R. Plott, Contingent valuation: a view of the conference and asso-
(1993) 287-298. ciated research, inContingent Valuation, a Critical Assessmead.

R.C. Mitchell and R.T. Carson, Using surveys to value public goods:  J.A. Hausman (North-Holland, Amsterdam, 1993).

the contingent valuation method, Washington, DC, Resources for tf#9] B.W. Turnbul, The empirical distribution function with arbitrarily
Future (1989). grouped, censored and truncated data, Journal of the Royal Statisti-
W. Nelson,Applied Life Data Analysi§Wiley, 1982). cal Society (1976) 290-295.

E.H. Overkamp, Is Rottumeroog te prijzen?, M.A. thesis, Departmef80] J. van der Pligt and N.K. De Vrie§pinies en AttitudegOpinion and

of Public Policy and Public Administration, University of Twente, En- Attitudes) (Boom, Amsterdam, 1995).

schede, The Netherlands (1994). [31] E. Wierstra,On the Domain of Contingent Valuatidifiwente Univer-
J.W. Payne, J.R. Bettman and E.J. Johnson, Behavioral decision re- sity Press, Enschede, 1996).

search: a constructive processing perspective, Annual Review of Psy-

chology 43 (1992) 87-131.



