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Abstract

Primarily because of the hypothetical character of interview situations, respondents are often unable to
state their true willingness to pay (WTP). This inability results in the so-called hypothetical bias. To ad-
dress this bias, incentive-compatible methods have been proposed, but such methods are applicable only to
real products. We propose a new method for measuring WTP based on disposable cash and specific-
purpose vouchers that are earmarked for particular goods that, contrary to incentive-compatible methods,
can be used for hypothetical products and services that are less affected by the hypothetical bias. Empirical
studies show that the new procedure provides WTP results that are equal to the results of alternative incen-
tive-compatible elicitation procedures, such as the Vickrey auction and the Becker—DeGroot—Marschak
(BDM) procedure.

JEL-classification: M31
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1 Introduction vajal 2004; Murphy, Allen, Stevens, and Weather-

A considerable percentage of marketing effort is  head 2005). The hypothetical bias results in an
expended to elicit consumers’ willingness to pay  ©verestimation of WIP (Barrot, Albers, Skiera, and
(WTP). If the actual price of the good is less than or Schéfers 2010; Volckner 2006). Little and Berrens
equal to this WTP or the so-called reservation price, ~ (2004) and List and Gallet (2001) found the stated
a consumer will demand one unit of the good (Vari- ~ WTP to be as much as three times higher than the
an 1992). However, the results from surveys in actual WTP. Thus, inferences that are made from
which the WTP is elicited may not reflect real val- WP elicitations can be extremely misleading.

ues. Direct methods in which consumers are asked ~ Thus far, researchers and practitioners have made
to explicitly state their WTP by means of open-  Several attempts to avoid the resulting hypothetical
ended questioning are admittedly easy for survey  bias. So-called incentive-compatible auctions, such
participants to follow and understand. However, as the Vickrey auction (Vickrey 1961) and the BDM
particularly because of the hypothetical interview  Procedure (Becker, DeGroot, and Marschak 1964),
situation, respondents are often unable to state their have been proposed but require real products that
WTP and instead provide a price that comes to ~ must be sold and real money, as the winners are
mind more easily, such as the price of a competitive ~ ©bliged to pay for the products. With other methods,
product or service (Blatter, Miller, Hofstetter, and =~ CONSUMers make choices from a set of several prod-
Krohmer 2009). In these cases, we encounter the uct/service/price combinations (conjoint analysis,
so-called hypothetical bias (Ajzen, Brown, and Car- ~ CA). All of these methods are rather complicated.
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Enhancements that are based on recent research
have made the procedures both more realistic and
more complex.

This paper proposes a new method that overcomes
some of the shortcomings of the other methods
and can thus be considered an alternative. This
new method has proven to be as effective as the
existing valid techniques. However, with only two
monetary attributes, the new procedure is less
complex and therefore more easily applicable. The
new method is derived from the principles of CA;
however, the data are collected in a much simpler
setting, with only two attributes: cash and voucher.
The procedure is hypothetical and does not require
a realistic setting with real products or real money.
Because of its hypothetical nature, there is poten-
tial for the outcome to yield unrealistic results.
However, although the method is not incentive
compatible, there is a key difference from the
open-ended question method. To answer an open-
ended question requires only the pointing of a
finger at an amount that is assumed to suitably
represent WTP. By contrast, solving C/V trade-offs
requires cognitive skills. Consequently, the results
may be more realistic than those derived from an
open-ended question.

The remainder of this article is structured as fol-
lows. First, we present a literature review that focus-
es on alternative WTP elicitation methods. Subse-
quently, the underlying principles of the proposed
cash/voucher-WTP elicitation method (C/V meth-
od) are described. Next, we discuss the validity of
this procedure on a theoretical basis. Thereafter, the
viability of the method is analyzed empirically in an
initial study by testing the criterion validity against
the Vickrey and BDM procedures. A second study
analyzes the effect of different sets of cash/voucher
(C/V) alternatives in both within- and between-
subject designs. A third study compares the results
from two C/V methods covering different price
ranges. Furthermore, the outcomes of two different
stated preference methods — one ranking and one
choice procedure — are analyzed. Finally, the results
are summarized, and limitations, implications, and
further research are discussed.

Review of the Literature on
WTP Elicitation Methods

Several WTP elicitation methods have been pro-
posed to avoid or mitigate the hypothetical bias.
With indirect questioning, such as CA (Green and

2
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Rao 1971; Green and Srinivasan 1978; for a com-
plete overview see Teichert and Shehu 2010), the
price is not the direct focal point, as it is ranked
together with various product attributes; therefore,
it is difficult for a respondent to infer the conse-
quences of the provided preferences. Researchers
have identified the lack of an incentive to answer
relevant questions truthfully as the main reason for
WTP overstatement (Dasgupta, Hammond, and
Maskin 1979). Because there are no consequences,
such as an obligation to buy a good, not taking suffi-
cient care when answering or thoughtlessness may
result in incorrect WTP statements. Therefore, pro-
cedures have been designed to develop incentive-
compatible WTP assessments. Techniques such as
the Vickrey auction (Vickrey 1961), first-price
sealed-bid auctions (Milgrom and Weber 1982), or a
comparison of a bid and a random price in the BDM
mechanism at least theoretically guarantee incentive
compatibility (Becker, DeGroot, and Marschak
1964; Miller, Hofstetter, Krohmer, and Zhang 2011).
With all of these techniques, the survey participant
is (or may be) obliged to buy a good, thus making
him or her more aware and truthful. Incentive-
compatible procedures have frequently been vali-
dated and have been approved as more closely re-
flecting real WTP (Miller, Hofstetter, Krohmer, and
Zhang 2011; Wertenbroch and Skiera 2002). Re-
cently, several combinations of elicitation tech-
niques have enhanced existing procedures with
incentive-compatibility components. A combination
of CA and BDM was refined over several steps (Ding
2007; Ding, Grewal, and Liechty 2005; Dong, Ding,
and Huber 2010). Considering the worldwide pro-
liferation of Internet and online auctions, Barrot,
Albers, Skiera, and Schéfers (2010) executed online
auctions with the second-price sealed bid procedure
and found them to be better suited for estimating
realistic price-demand functions. Another approach
to web-based CA has been proposed by Park, Ding,
and Rao (2008), who employed a combination that
incorporates a BDM procedure in which respond-
ents can upgrade complex products and state their
WTP for this improvement. The most recent devel-
opments no longer treat WTP as a price point but
treat it as a range (Dost and Wilken 2012; Wang,
Venkathesh, and Chatterjee 2007). Because these
methods are designed to be incentive compatible,
they have been combined with a BDM procedure.

The aim of all of these procedures is to approximate
true WTP values and to obtain a realistic price—
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demand curve. However, all of these procedures
have disadvantages. For example, CA is a strong tool
for product designers. However, price is not the only
attribute, and when comparing the part-worths of
several characteristics (for example, the engine
power, color, and price of a car), different and in-
compatible measuring scales compete with one
another, particularly when they are not aligned. This
conflict may result in cognitive dissonance, and
individuals may refrain from making any choice at
all or proceed to simple heuristics (Herrmann,
Heitmann, Morgan, Henneberg, and Landwehr
2009). Furthermore, the choice of attributes and the
number of attribute variations have a particularly
strong influence on the measurement of price reac-
tions and price-response functions (Green, Helsen,
and Shandler 1988; Wittink, Krishnamurthi, and
Reibstein 1989). Measures to reduce the number of
choices in CA, such as the “Latin Square,” are not
unrestrictedly accepted and appear to be — if not
arbitrary — at least heuristic (Hamlin 2005). There-
fore, it may be problematic to induce WTP from a
CA.

Auctions such as Vickrey or BDM have different
shortcomings. In contrast to real-life purchase situa-
tions, it is the bidders (not the products) who com-
pete at an auction or lottery. This problem can lead
to behavior that diverges from a realistic buying
situation. Because of the complexity of these tech-
niques, respondents are also often cognitively over-
extended (Miiller, Voigt, and Erichson 2009). Fur-
thermore, to provide a credible incentive, a real-
world product must be presented. Because the win-
ner of an auction must pay the price of this good, he
or she must be in possession of a means of payment
(e.g., cash, credit card). Consequently, most of the
research implementing Vickrey or BDM auctions
has been conducted with inexpensive items, such as
cans of coke (Wertenbroch and Skiera 2002). A
solution for this problem is the implementation of
such surveys in e-commerce, in which transactions
with higher prices are common (Barrot, Albers,
Skiera, and Schifers 2010).

Two other properties of auctions may violate the
validity of the elicited WTP values. The incentive
compatibility becomes effective only in the upper
price range. A participant who is not interested in
buying a product may bid any price up to the mid-
range to be “safe” from winning. Thus, only a few
participants will bid zero. This bidding behavior
may distort the shape of the price—demand curve.
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Furthermore, those who would never buy the good
do not participate in an auction. Thus, in situations
in which some survey participants are not obliged to
bid, a self-selection bias could exist (Heckman
1990), preventing results from being generalizable.
Summarizing the overview above, several valid
methods may be used to accurately elicit WTP.
However, methods that are increasingly modified
to be as close to reality as possible tend to be more
complicated. The contribution of this article is to
present a new method with reduced complexity
that does not need real products and real money.

The Basic Principle of the C/V
Method

Because a voucher’s value is “not more than, and
may be less than the value of an equal-dollar cash
transfer” (Moffitt 1989), a voucher’s face value is the
upper limit of its monetary value. The sum of a cash
amount of €5.50 plus a voucher with a face value of
€2.40 is worth a maximum of €7.90. This sum is
inferior to a combination of €6.00 cash and a
voucher of €2.00, which equals €8.00. Thus, when
the cash amount in one alternative is lower than in
another, this alternative is inferior if the sum of both
cash and voucher is also lower. However, in cases in
which the cash amount is lower than in the other
option but the sum of cash and voucher is not, the
higher voucher amount could eventually compen-
sate for the lower cash amount. This compensation
depends on the WTP for a voucher’s underlying
good. When the WTP is equal to zero, the voucher
has no monetary value. However, as soon as the
WTP is higher than zero, the redemption of the
voucher frees up cash money.

The preference for a certain alternative depends on
the remaining cash after spending an amount that is
equivalent to the WTP for a good. Assume that a
consumer has a WTP of €2.00 for a specific com-
modity. Regarding a combination of €6.00 in cash
and €2.00 as a voucher for this good (alternative 1)
and another combination of €5.50 cash and a €4.00
voucher (alternative 2), the voucher will be re-
deemed in both cases. Either €2.00 of the voucher
in alternative 2 forfeits or — in the case in which the
good can be acquired for only €4 — €2 of the vouch-
er is wasted. In any case, €5.50 remain as cash. In
alternative 1, €6.00 remain, which gives this alter-
native a higher preference. However, as soon as the
WTP reaches €2.50, both alternatives are

3
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Table 1: Dominances and equivalences depending on four conditions

Examples
Conditions Dominance/ Alternative 1 Alternative 2 . .
Equivalence WTP in Any WTP higher
cases of than in cases of
Cashi Vouchert Cash2 Voucherz  €quivalence equivalence
Cash2 + Voucher2 <
o . Cashi+Vouchert el €6.00 €2.00 €550 €240 n.a. n.a
=
é@ v § Cash2 + Voucher2 > WTP of equivalence =
Cash1 + Voucher1 Cash1 + Voucher1 - €6.00 €2.00 €550 €4.00 €2.50 A2>A1
Cash2
Cash2 + Voucher2 >
0 T R A2> A1 €6.00 €2.00 €7.00 €150 n.a. na.
= -
§ N é Cash2 + Voucher2 < WTP of equivalence =
Cash1 + Voucher1 Cash2 + Voucher2 - €6.00 €2.00 €7.00 €.50 €1.50 A1>A2
Cash1

Table 2: Principle WTP values in which two out of four C/V alternatives are equivalent

Alternative 1

Alternative 2 Alternative 3 Alternative 4

Cash  Voucher

Cash Voucher Cash Voucher Cash Voucher

4.50 12.20 6.00 10.50 8.50 6.50 9.00 150
Cash Voucher (Sum— 16.70 16.50 15.00 10.50
Alternative 1 4.50 12.20 16.70 - 12.00 10.50 6.00
Alternative 2 6.00 10.50 16.50 - 9.00 4.50
Alternative 3 8.50 6.50 15.00 - 2.00
Alternative 4 9.00 1.50 10.50 -

Principle WTP values are in bold.

equivalent. In alternative 2, again, €5.50 remain,
and in alternative 1 — because a consumer with a
WTP of €2.50 will spend extra cash in the amount
of €.50, which must be deducted from the €6.00 —
€5.50 also remain. Thus, for any WTP that is higher
than €2.50, alternative 2 is superior. Where two
alternatives are equivalent, we call these amounts
principle WTP values because they are derived logi-
cally from the behavior of a rational decision maker.
The following equation is used to calculate the point
of equivalence:

PI‘inCiple WTP.. = Cashaitemative1
+ Voucher Alternative 1

— Cashaiternative 2

@)

with alternative 1 having a higher cash amount than
alterative 2 but with alternative 2 having a higher
sum of both cash and voucher. For the described
example above, this sum equates to €6.00 + €2.00
— €5.50 = €2.50. The rules for all conditions are
shown in Table 1.
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The above choice between alternative 1 and alterna-
tive 2 resulted in one principle WTP. When alterna-
tive 3 was added, two more WTP values emerged:
one between alternative 1 and 3 and the other be-
tween 2 and 3. Table 2 shows an example with four
alternatives resulting in six principle WTP values.
These alternatives have been assessed in pairwise
comparisons by implementing the rules from Table
1 and equation (1), respectively (e.g., between alter-
native 1 and 4: 9.00 + 1.50 - 4.50 = 6.00).

For each of the depicted principle WTP values, the
two respective alternatives are equivalent. After a
ranking procedure of the four alternatives at these
points, two of the preference scores swapped posi-
tions. In cases in which a participant is not interest-
ed in a voucher’s underlying good, the ranking of the
combinations in Table 2 suggests that alternative 4
is number one because of the highest cash amount
and that the lowest rank is for alternative 1, which
has the smallest cash amount; thus, the result is a
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Table 3: The seven principle rankings for four C/V alternatives depending on principle WTP
values in which ranking scores swap pairwise

Consumers' Willingness to Pay (principle WTP)

Cash Voucher €0.00 €2.00 €4.50 €6.00 €9.00 €10.50 €12.00
Alternative 1 4.50 12.20 4. 4. 4. 3. 3. 2, 1.
Alternative 2 6.00 10.50 3. 3. 2, 2, 1. 1 2,
Alternative 3 8.50 6.50 2. 1. 1. 1 2. 3. 3.
Alternative 4 9.00 1.50 1. 2, 3. 4. 4. 4. 4.

4 = highest preference, 1 = lowest. Swapping scores are bold.

ranking of 4. — 3. — 2. — 1. However, from a WTP of
€2.00 upward, alternative 3 becomes superior, and
the ranking changesto 4. — 3. — 1. — 2.

However, with four scores, there exist a total of 4! =
24 possible ranking orders. More information could
be elicited from consumers when they are not con-
strained to choose one out of only seven of the prin-
ciple alternatives above. Additionally, more WTP
values could fill the gaps between the existing alter-
natives. As a solution for the WTP calculation of
other rankings (e.g., 2. — 3. — 4. — 1.), the part-
worths of the cash and voucher amounts are deter-
mined following the methods of CA. The scores of
each alternative are regressed on their specific cash
and voucher amounts (score; = bsycash; + b.
voucher;; 1 = 1,...,4).

The differences between the cash and voucher
amounts from one alternative to another are far
from being equidistant. The steps follow an ordered
monotonic pattern; however, it is not linear. From
alternative x = 1to 4, the cash amounts can be calcu-
lated by cubic polynomials (cash = —.5%3 + 3.5x2 —
5.5%3 + 7; voucher = .217x3 — 2.45%2 + 4.133x3 +
10.3). Consequently, linear regression is not a suita-
ble method. Thus, a MONANOVA procedure (ordi-
nal CA; De Leeuw, Young, and Takane 1976) for
ordered dependent variables is applied instead. The
regression procedure results in a coefficient b, for
cash and coefficient b, for the voucher. Because each
of the two coefficients is an expression of the contri-
bution of cash and voucher, the ratio between the
voucher and the cash coefficient (b./b.) represents
the voucher’s cash equivalent (CE) as a percentage.
After assigning the respective CEs to the seven
known alternatives above, the unknown WTP values
can be calculated by an interpolation procedure
between the CEs. Because no differentiability of the
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interpolation function is required, no complicated
approximation with polynomials or splines is ap-
plied; rather, the much simpler linear interpolation
WTPunknown = WTPiower + (CERanking with unknown WTP —
CElower)/ (CEhigher — CElower) x (WTPhigher — WTPiower)
is employed.

Based on the four combinations in Table 2, the
MONANOVA regressions resulted in a CE of .4779
for the ranking 3. — 2. — 1. — 4., with a principle
WTP of €6.00 (Table 3) and a CE of .6244 for the
next higher ranking 3. — 1. — 2. — 4., with a principle
WTP of €9.00. The ranking 2. — 3. — 4. — 1. resulted
in a CE of .5221; thus, its WTP is equal to €6.00 +
(.5221 — .4779)/(.6244 — .4779) x (€9.00 — € 6.00)
=€£6.01.

The Ecological Validity of the

C/V Method

Although the concept of ecological validity was
coined by Brunswik and Kamiya (1953) in a “slightly
different” context (Neisser 1976: 48), the term has
been increasingly used since the 1970s to describe
the generalizability of experimental results to reali-
ty. In our case, the WTP results are ecologically valid
if the respondents would actually buy products that
are less expensive, as their stated WTP indicated. It
is a widespread belief that hypothetical biases pre-
vent survey results from being ecologically valid.
However, solutions to hypothetical tasks may never-
theless reflect reality. Bornstein (1999) analyzed
results from simulated juries in court settings and
found that feasible generalizations regarding the
behavior of real jurors could be made from simula-
tion studies. Bateson and Hui (1992) reported the
ecological validity of photographic slides and vide-
otapes in the service setting. Rogers, Kadar, and
Costall (2005) reported the ecological validity of

4
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surveys with car simulators. It is not even necessary
for a simulation to be a high-fidelity simulation.
Low-fidelity environments, such as paper and pencil
tasks, also result in realistic behavior (Motowidlo,
Dunette, and Carter 1990). The rationale behind
this approach is that “when people are asked what
they would do if they were in a hypothetical work
situation, they may try to recall how they behaved in
similar situations in the past” (Motowidlo, Dunette,
and Carter 1990). This rationale holds even for situ-
ations that participants have never experienced
before and results from their ability to extrapolate
from other situations.

Based on the above considerations, the measures in
a hypothetical environment do not necessarily need
to be ecologically invalid. The setting of the ques-
tions could be designed such that respondents’ an-
swers converge with their real behaviors. Although a
hypothetical bias is unlikely to be completely elimi-
nated in a non-real situation, it could eventually be
remedied. The answer to an open-ended question is
given with a mere pointing of the finger at a proba-
ble amount of WTP with little contemplation. In the
C/V procedure, however, some thought is required.
First, respondents must understand the task. Such a
task need not be elaborate because individuals are
likely to have previously experienced situations in
which they received vouchers as a gift. The recogni-
tion of the trade-off follows. Most importantly, re-
spondents will learn about the extremes of the op-
tions: either cash only or less cash with a large
voucher. If participants are willing to solve this
trade-off, then they will be obligated to use their
minds. This feature distinguishes the C/V procedure
from a mere bidding scenario and may result in
greater ecological validity.

For cases in which the ecological validity of a meth-
od is in question, Raser (1969) suggested comparing
the results of hypothetical situations with the out-
comes of reconstructed known situations. This ap-
proach was used for this article through the compar-
ison of five different WTP elicitation methods, in-
cluding two C/V procedures, one open-ended ques-
tion, a Vickrey auction, and a BDM procedure. The
last two methods are well-known methods that are
assumed to be incentive compatible and thus are
able to predict WTP values that are fairly close to
“real” WTP values.

Volume 6 | Issue 2 | November 2013 | 154-171
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5 Empirical Study 1

This study analyzes the effect of different C/V alter-
natives as well as the internal and external validity
of the C/V procedure.

5.1 Propositions and expectations

First, the effect of different sets of C/V combinations
should be analyzed. When comparing two sets — for
example, one with principle WTP values of €0, €2,
€3, €4, €5, €9, and €12 and another with values of
€0, €3, €6, €8, €9, €10, and €12 — will the average
WTP or the distribution of WTP be the same? Fur-
thermore, what is the effect of the number of alter-
natives? A MONANOVA with two independent
variables requires at least four observations, that is,
C/V combinations. Six alternatives appear to be the
maximum that are manageable with 720 possible
rankings (6!). With seven alternatives, there would
be 5,040 different rankings, which would be difficult
to handle. Consequently, in a within-subject design,
we will compare results from a set of four alterna-
tives and a different set of six alternatives, and we
expect the following proposition to hold:

P:: In a within-subject design, C/V procedures
with four alternatives and with six alternatives

will result in similar WTP values.

The WTP results following open-ended elicitation
methods are known to be overestimated because of
the hypothetical bias. As a necessary condition, the
results of the two C/V surveys should thus be signif-
icantly lower than the WTP results that are derived
from an open-ended question:

P.:  The WTP values that result from a C/V method
will be lower than the values that result from
answers to an open-ended question.

Studies applying Vickrey auctions and BDM proce-
dures provide support for the assumption of ecolog-
ical validity; thus, these methods are assumed to be
capable of predicting real WTP. To test whether the
new C/V method can also be assumed to be ecologi-
cally valid, a Vickrey auction and a BDM survey will
be conducted with the same commodity as basis for
comparison.

P3: The predicted WTP values from C/V proce-
dures will be similar to the results from a Vick-
rey auction and a BDM procedure.
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Table 4: Principle WTP values in which two out of six C/V alternatives are equivalent

Alternative 2

Alternative 3 Alternative4 Alternative5 Alternative 6

Cash Voucher Cash Voucher Cash Voucher Cash Voucher Cash Voucher

490 1100 550 9.40 6.25  7.00 7.00  4.00 7.50  0.00

Cash Voucher {Sum - 15.90 14.90 13.25 11.00 7.50
Alternative1  3.90 12.25 16.15 12.00 11.00 9.35 7.10 3.60
Alternative2  4.90 11.00 15.90 - 10.00 8.35 6.10 2.60
Alternative3  5.50 9.40 14.90 - 7.75 5.50 2.00
Alternative4  6.25 7.00 13.25 - 4.75 1.25
Alternative 5  7.00 4.00 11.00 - 0.50
Alternative 6 7.50 0.00 7.50 -

Principle WTP values are in bold.

5.2 Design, sample, and procedure

Five surveys have been conducted to identify differ-
ences in the results of various elicitation procedures.
These surveys included the open-ended question,
two measurements that use the above-described
ranking procedure (one with four C/V alternatives
and one with six), a Vickrey auction, and a BDM
procedure. The commodity for which the WTP had
to be elicited consisted of a pack of four cans of
chocolate sandwich cookies (total weight 460 grams
= 16.23 oz.). This offer was the same in all five sur-
veys. The studies were performed in Switzerland,
and this product was chosen because it was not
available in local stores and was thus expected to be
unknown to the survey participants. Thus, there was
no reference price as an anchor, and participants
had to make their own decisions regarding their
WTP. Comparable retail prices in other European
countries were in the range of €8 to €10 (CHF 9.60
to CHF 12.00). The survey participants were under-
graduates from a northeastern Swiss university.
Open-ended question. The situation was hypo-
thetical. The participants were given the following
instruction: “Please state the price that you would be
willing to pay to acquire this set of four cans with
chocolate sandwich cookies.”

C/V alternatives. Similar to the open-ended pro-
cedure, the situation was hypothetical, and the par-
ticipants were not obliged to purchase the cookies.
However, preferences needed to be stated for the
alternative combinations of cash and voucher, the
latter of which was earmarked exclusively for the
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chocolate sandwich cookies. The hypothetical situa-
tion could be a Christmas or anniversary gift. The
participants were informed that the vouchers were
not transferable and that they could be redeemed at
their face value when purchasing the cookies. If the
voucher’s value was not sufficient, then the remain-
ing amount needed to be paid in cash, and if the
voucher’s value was more than the sales price of the
cookies, then the remaining amount of the voucher
was forfeited. The above-described procedure was
applied in one version with four C/V alternatives,
and to compare the results, the procedure in a ver-
sion with six alternatives. Because only a single
questionnaire was used, the order of the two tasks
was not randomized across participants.

Four C/V alternatives. The four alternatives
described in Table 2 were chosen. These alternatives
offer a range of WTP values from 0.00 to 12.00. The
participants were asked to rank the alternatives
according to their preferences, with 1 as the first
choice and 4 as the last choice.

Six C/V alternatives. Another set of alternatives
with six combinations of cash and voucher was cho-
sen. The cash and voucher amounts as well as the
respective equivalent principle WTP values are
summarized in Table 4. These values were calculat-
ed in the same manner as that used for the proce-
dure with four alternatives, by comparing two of
them and adding the sum of cash and voucher from
the couple with the higher cash portion and deduct-
ing the cash amount from the other (e.g., alternative
1and 6: 7.50 + 0.00 — 3.90 = 3.60).
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Table 5: Ranking scores swapped in a pairwise fashion

Consumers' Willingness to Pay

Cash Voucher 0.00 050 125 200 260 360 475 550 610 710 775 835 0.35 10.00 11.00 12.00
Alternative 1 3.90 12.25 6. 6. 6. 6. 6. 5. 5 5 5. 4. 4. 4. 38 3. 2, 1.
Alternative2 ~ 4.90 11.00 5. 5. 5 5. 4. 4. 4. 4. 3. 3. 3. 2 2. 1 1 2.
Alternative3  5.50 9.40 4. 4. 4. 3. 3. 3. 3. 2. 2, 2 1 1 1 2. 3. 3.
Alternative4  6.25 7.00 3. 3. 2. 2, 2 2. 1 1 1 1 2, 3. 4. 4. 4. 4.
Alternative5  7.00 4.00 2. 1. 1 1 1 1 2. 3. 4. 5. 5. 5 5. 5 5. 5
Alternative 6 7.50 0.00 1 2, 3. 4. 5. 6. 6. 6. 6. 6. 6. 6. 6. 6. 6. 6.

6 = highest preference, 1 = lowest. Swapping scores are in bold

With six alternatives, 16 such equivalent points
exist, with their respective principle rankings. These
rankings are depicted in Table 5.

Vickrey auction. When a Vickrey auction was
undertaken, the situation was no longer hypothet-
ical. All of the undergraduates were familiar with
this technique because of a preceding pricing lec-
ture. The participants were instructed to bid for the
cookies secretly by writing their WTP on paper and
sealing it in an envelope. They were aware that the
participant with the highest bid was obliged to buy
the product, paying the price of the second-highest
bid in cash immediately after the auction.

BDM procedure. Again, the participants were
aware that it was a real situation in which all bidders
had to purchase the cookies if their WTP values
were above or equal to a minimum price, which was
to be unveiled after the bidding process. The price
that they needed to pay would be this minimum
price, regardless of what the participants had bid.
Those bidders whose WTP values were below that
price were not eligible to acquire the cookies.

5.3 Results

Open-ended question. In total, 111 undergradu-
ate students participated (36.1% female, Mag =
23.4, SDage = 2.4). The average WTP was 7.71, with a
standard deviation of 3.39 (for better readability,
CHF as the sign for Swiss francs is omitted). The
lowest WTP was 0.00 (n = 3), and the highest was
20.00 (n = 1). Four modes existed, one at 5.00 (n =
12), one at 6.00 (n = 10), one at 8.00 (n = 18), and
one at 10.00 (n = 14).

Four C/V alternatives. Sixty-one undergraduates
participated in this survey (39.3% female, Mage =
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23.1, SDjge = 2.4). Their rankings were assigned to
the WTP values according to the procedure that is
described above. The average was 5.00, with a
standard deviation of 4.09. The maximum was
12.00 (n = 6), and the minimum was 0.00 (n = 14)
as a strong mode.

Six C/V alternatives. The same 61 undergradu-
ates who participated in the procedure with four
alternatives also participated in this survey. Their
rankings were assigned to the WTP. The average
WTP was 4.99, with a standard deviation of 4.23.
The maximum was 12.00 (n = 4), and the minimum
was 0.00 (n = 13) as a mode.

Both C/V surveys were conducted in a within-
subject design (i.e., the respondents ranked the
alternatives for the versions with four alternatives
and with six alternatives). In such a one-group pre-
test-posttest design, there was a threat of biasing
testing effects (by learning, by order, or by both; see
Campbell and Stanley 1963). To estimate such a
risk, the second survey of the subsequent study 2
was conducted with a between-subject design. In
this case, no differences between both respondent
groups were observed.

Vickrey auction. Fifty undergraduates participat-
ed in the auction (31.9% female, Mage = 23.8, SDage
= 2.3). The highest bid was 11.50. The winner ac-
quired the cookies and paid 10.50, which was the
second-highest bid. The average bid was 5.03, with
a standard deviation of 2.89. The minimum price
was 0.00 (n = 3). All of the participants answered
correctly when they were asked how much the win-
ner had to pay (i.e., the price of the second-highest
bid). Additionally, the participants were asked
whether they had placed a low bid if they did not
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Table 6: Average WTP results and significances of pairwise T-tests

Open-ended Vickrey auction BDM 4 C/V alternatives 6 C/V alternatives
Average WTP —» 7.71 5.03 4.61 5.00 4.99
Open-ended question - p<.001 p<.001 p<.001 p<.001
Vickrey - D=.414 D=.953 D=.946
BDM - D=.534 p=.551
4 C/V alternatives - pP=.973

want to become the winner (1 = do not agree at all, 5
= completely agree) and asked to indicate their
overall interest in the cookies (1 = no interest, 5 =
strong interest). The answers were significantly
correlated with the WTP values (r = —.508, p < .001,
and .481, p < .001, respectively), which supports the
evidence of sufficient face validity.

BDM procedure. Fifty-six undergraduates partic-
ipated in this procedure (35.7% female, Mage = 23.0,
SDage = 2.5). Seven bidders offered more than the
minimum price of 7.50 (these bids were 7.55, 7.90,
8.00, 8.90, 9.00, 9.90, and 10.00). The cookies
were given to these participants, and 7.50 was col-
lected from each person. The distribution had a
minimum of 0.00 (n = 3) and a maximum of 10.00
(n = 1). The average WTP was 4.61, with a standard
deviation of 2.44. Regarding the two questions con-
cerning face validity, the answers were again signifi-
cantly correlated with the WTP values (r = -.627, p
<.001, and r = .331, p < .050, respectively).

An ANOVA for all five procedures showed that the
method had a significant effect on the WTP values
(F(4,334) = 12.177, p < .001). However, when the
open-ended method was removed, no such effect
emerged (F(3,224) =.176, p = .913). Subsequently,
the results of the two C/V methods were compared.
The procedure with four alternatives resulted in an
average WTP of 5.00, and the version with six alter-
natives resulted in an average WTP of 4.99. The
assumption that these versions were equal could not
be rejected (p = .973), and P, is thus supported.
Because this was a paired sample T-test with a
standard error of only .213, the confidence interval
(95%) of the differences between the two versions
ranged from —.42 to .43, which was quite low. This
result supports the assumption that the respondents
were able to solve the subsequent tasks with four
and six C/V alternatives consistently, which gives
the procedure internal and external validity.

The BDM result is slightly lower than the result
from the Vickrey auction (4.61 vs. 5.03). However,
an assumption that the results were equal could not
be rejected (p = .414). Most importantly, the as-
sumption that the results from the cash and voucher
procedures did not differ from those of the Vickrey
auction and the BDM elicitation could not be reject-
ed. However, the result of the open-ended proce-
dure (7.71) was significantly higher than the results
of the other four procedures. All significances for the
equality hypotheses can be found in Table 6. As a
result, the C/V procedure was found to be a suitable
alternative to the widely accepted Vickrey auction
and the BDM procedure. Thus, P, and P; are also
supported.

Given the C/V data, there could be concerns regard-
ing the normality assumption of the distributions,
which is necessary for the T-tests presented above.
The density functions appear rather U-shaped, with
two modes at the ends of the scale from 0.00 to
12.00. Although a Kolmogorov-Smirnov test did not
reject the hypotheses of normality for all five distri-
butions (ps > .06), an additional nonparametric
analysis was conducted. A Kruskal-Wallis test re-
jected the hypothesis that all five samples came
from the same population (¥*(4) = 42.893, p <
.001). However, when the open-ended procedure
was removed, the assumption that the two C/V
procedures, the Vickrey auction, and the BDM pro-
cedure came from the same population could not be
rejected (y2(4) = ,522, p < .914). This finding again
supports the above propositions.

5.4 Discussion

The results showed standard deviations below 3.00
for the BDM and Vickrey procedures. This result
may have been observed because the survey partici-
pants tended to bid in the middle range, which
served as an anchor. During auctions, even if a



BuR - Business Research
Official Open Access Journal of VHB

German Academic Association for Business Research (VHB)

Volume 6 | Issue 2 | November 2013 | 154-171

Figure 1: The demand functions of all five WTP elicitation procedures
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consumer is not willing to acquire a good at all,
there is no incentive for a total rejection of an offer
because bids in the midrange are sufficiently safe to
prevent one from winning. Consequently, there is
no need to bid zero. This behavior is a disadvantage,
at least in the Vickrey auction and perhaps also in
the BDM procedure. Only three participants offered
0.00 each in the Vickrey and BDM procedures,
whereas there were 14 such bids in the version with
four C/V alternatives and 13 in the version with six
alternatives. Similarly, only three respondents bid at
least 10.00 in the Vickrey auction, and only one
individual offered 10.00 in the BDM session. In the
C/V elicitations (the version with six alternatives
and four alternatives), there were six and four par-
ticipants, respectively, who chose a ranking equiva-
lent to 12.00. As a result, the WTP distributions in
the C/V procedures have higher standard deviations
(approximately 4.00) and are flatter than the tradi-
tional procedures. Thus, the demand functions of
the Vickrey auction and the BDM procedure have a
steeper middle part because of the accumulation of
bids with midrange prices (Figure 1). The results
show rather logistic functions, with higher price
elasticity in the middle part; that is, small changes in
the mid-price range produce high demand leaps. In
contrast, the C/V curves have the opposite shape, in
which the mid-price range is rather inelastic. This
type of a kinked demand curve is also called the
Gutenberg demand function, and it was initially
introduced by Sweezy (1939) to describe the prevail-
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ing behavior in oligopolies or imperfect markets
(Barrot, Albers, Skiera, and Schafers 2010; Simon
1969).

To the marketing practitioner, the average WTP
does not adequately explain consumer behavior. An
average WTP concerns the average price that an
average customer would pay. However, in contexts
of differentiation and price discrimination, more
information about market segments is required.
Therefore, price-demand curves are critical to mar-
keting planners attempting to determine sales pric-
es that maximize expected profits. Thus, the shape
of this function is crucial. Figure 1 shows that the
C/V curves predict a market share of 30% and high-
er at a sales price of 8.00. In contrast, the Vickrey
and BDM methods predict a market share of only
15%, which may be deemed to be insufficient, thus
triggering marketers to reduce prices. In the case of
viable demand curves for the C/V method, this re-
duction would result in an unnecessary waste of
profit.

The standard deviations in the Vickrey auction and
the BDM method were rather small (below 3.00)
because of the many WTP values in the mid-price
range. From this finding, one could conclude that an
average consumer will buy a product anyway, as
soon as the price falls below a midrange average.
However, this conclusion may not reflect reality.
This examination does not seek information regard-
ing an average consumer but rather seeks data on
the average WTP values of many consumers. It



BuR - Business Research
Official Open Access Journal of VHB

German Academic Association for Business Research (VHB)

Volume 6 | Issue 2 | November 2013 | 154-171

Table 7: Two sets of C/V combinations and their respective principle WTP values

Cash

Cash

1t Version — 22500 300.00 425.00 450.00 2nd Version —  150.00 350.00 400.00 450.00
Voucher »  610.00 525.00 325.00 75.00 Voucher »  650.00 400.00 150.00 0.00
Cash |  Voucher | Cash | Voucher |
225.00 610.00 600.00 525.00 300.00 150.00 650.00 600.00 400.00 300.00
300.00 525.00 450.00  225.00 350.00 400.00 200.00 100.00
425.00 325.00 100.00 400.00 150.00 50.00
450.00 75.00 450.00 0.00

Principle WTP values are in bold.

appears to be likely that a reasonable number of
customers will buy a product even at high prices
(such as first movers and early adopters), and there
will be a high number of consumers who will not
acquire the good at all. Thus far, there appears to be
support for the assumption that the C/V method
results in more realistic demand functions than that
yielded by the Vickrey auction and the BDM proce-
dure.

6 Empirical Study 2

Study 1 examined one C/V set with four alternatives
and one alternative set with six alternatives using a
within-subject design. Study 2 analyzes (1) how
different C/V sets with four alternatives affect WTP
values and (2) whether a between-subject design
yields results that differ from the values of a within-
subject design. Rather than a fairly unknown com-
modity, such as the cookies used in the first empiri-
cal study, the category of tablet PCs was chosen for
study 2.

(1) Two C/V sets of four alternatives. Tablet
PCs are regularly sold at prices from approximately
€100 to €600. As a consequence, the C/V alterna-
tives had to be selected within that range. Two dif-
ferent sets of four combinations were chosen (Table
7). Price ranges can easily be altered by multiplying
the C/V portions of a known set of alternatives with
a scalar. As an example, the figures from the first
version have merely been calculated by multiplying
the numbers of the alternative with four combina-
tions (Table 2) by 50. No further regression proce-
dure was necessary. The CEs remain the same, and
the WTP values only need to be multiplied by the
same scalar. The second version was calculated as a
completely new set. Although the principle WTP
values in the first version were relatively higher than
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those in the second version, we did not expect dif-
ferent outcomes of the average WTP:

P,: The choice of relatively lower or higher princi-
ple WTP values in two sets of four C/V alterna-
tives covering the same price range does not

result in different average WTP values.

(2) Within- and between-subject measure-
ment. In study 1, the participants stated their pref-
erences for the four and six alternatives consecutive-
ly. Hence, the second set of statements could be
biased as a result of a learning effect (Campbell and
Stanley 1963). To be able to compare such a within-
subject design with a between-subject design, both
the first and second versions of the C/V alternatives
were applied in two separate surveys.

6.1 Design, stimuli, and procedure
The survey participants were instructed with the
following text:

“Imagine someone offers you a gift, such as for
Christmas or your birthday. The gift consists of one
portion of cash money, which you can spend at your
own discretion. The other part of the gift is a vouch-
er that is earmarked for the purchase of a tablet PC.
You may choose any product from any price range
(e.g., Apple, Samsung, Asus, Nexus, Amazon, Acer).
Additionally, the voucher is not constrained to be
redeemable only at specific places. You may choose
any dealer you like. However, you may not transfer
the voucher to someone else. You may only redeem
the voucher in its entirety. Assume that you receive
a voucher worth €200 and that the product costs
€300; then you would pay only the remaining €100
in cash. If the voucher’s value is €400 and the tablet
that you choose costs only €300, then you do not
have to pay anything. However, the remainder of
the voucher’s value is forfeited.
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Hereafter, we present four alternatives of such C/V
combinations. Please rank these alternatives accord-
ing to your preferences.”

Volume 6 | Issue 2 | November 2013 | 154-171

In the first survey, the first and second versions
were chosen by a random rotation procedure, in
which the sequence of the versions was changed by
coincidence (within subjects). In the second survey,
only one of the two versions was selected randomly
(between subjects). The surveys were conducted
online, inviting participants through their e-mail
addresses, which were supplied by a German pro-
vider with a panel consisting of approximately
65,000 regular e-commerce customers.

6.2 Results

In the random rotation survey (within subjects), 125
respondents participated (31.2% female, Mag =
45.8, SDage = 13.5). The average WTP in the group
for the first version was €319.11 (SD = €221.80),
and it was €307.53 (SD = €225.05) in the second
version. In the random selection survey (50.9%
female, Mg = 41.5, SDage = 12.5), 102 participants
rated the alternatives in the first version (M =
€291.06, SD = €249.09), and 81 rated the second
version of C/V sets (M = €262.10, SD = €215.21). A
paired T-test for both versions in the within-subject
survey did not show a significant difference (7(124)
= .898, p = .371). Thus, the within-subject judg-
ments can be viewed as consistent over the two
versions (SE of the difference = 12.90, 95% confi-
dence interval: -13.95 < 37.11). An independent-
samples T-test in the between-subject survey result-
ed in t(181) = .843, p = .400. In addition, the as-
sumption of equality could not be rejected here. As a
result, there is evidence that the C/V procedure
possesses internal and external validity. The reason
may be the complexity of the trade-off task: it is still
sufficiently plain and simple to solve it intuitively;
however, the mechanics behind it are not sufficient-
ly obvious to facilitate cognitive understanding of
the solution process.

The second (between-subject) survey was conducted
approximately four months after the within-subject
study. The average WTP values emerged to be ap-
proximately €30 lower than before. This 5% reduc-
tion was consistent with the regular price decline in
the IT business. Study 2 is another example of the
flexibility of the C/V method, which needs neither
real nor single identifiable products. Here, the WTP
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values for an entire product range could be elicited
by a lean and concise procedure.

7 Empirical Study 3

Study 3 analyzed the elicitation of WTP values for
an unavailable good, which presents an advantage
over incentive-compatible methods.

7.1 Propositions and expectations

Two more versions of C/V alternatives were chosen
(Table 8). One version covered a range from €0 to
€1,500 (third version), and another covered
amounts from €0 to €2,000 (fourth version). We
expected a higher average WTP in the fourth version
as a result of the anchoring effect (Tversky and
Kahneman 1974; Wansink, Kent, and Hoch 1998).
However, we expected that this result would not be
caused by the use of a demand function that was
similar to the function describing the results of the
open-ended procedure in study 1 (Figure 1). Rather,
only the selected WTP values above €1,500 in the
fourth version were expected to contribute to the
higher average. The average WTP below €1,500
should not be different, regardless of the version. In
both cases, the shape of the demand curves from €0
to €1,500 should be similar. This property makes
the C/V procedure immune to anchoring effects, at
least in the low- and mid-price ranges. The respec-
tive propositions are as follows:

Ps:  Because of the anchor effect, the average WTP
from a set of alternatives covering the price
range from €0 to €2,000 will be higher than
the average WTP from a set covering the range
from only €0 to €1,500.

Ps: The higher average WTP exclusively results
from the WTP values above €1,500 in the ver-
sion with the higher range. Average WTP val-
ues do not differ below €1,500; thus, the de-
mand curves in the range from €0 to €1,500

are similar for both versions.

Study 3 combined the analysis of the anchor effect
with the evaluation of different elicitation proce-
dures. Several stated preference methods exist
(Hanley, Mourato, and Wright 2001). Among these
methods are the rankings that have been used in
this article thus far. In addition, there are choice
experiments in which participants choose between
two alternatives. In CA, the choice-based procedure
has increasingly gained acceptance. With a simple
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Table 8: Third and fourth versions of C/V combinations

3 Version Cash o 100.00 500.00 700.00  900.00 4th Version Cash —  200.00 700.00 850.00  900.00
Voucher — 1700.00 1100.00 650.00 0.00 Voucher -» 2100.00 1500.00  650.00 0.00
Cash | Voucher { Cash | Voucher |
100.00 1700.00 1500.00 1250.00 800.00 200.00 2100.00 2000.00 1300.00 700.00
500.00 1100.00 850.00 400.00 700.00 1500.00 800.00 200.00
700.00 650.00 200.00 850.00 650.00 50.00
900.00 0.00 900.00 0.00

Principle WTP values are in bold.

decomposition of the rankings for (n — 1) x n/2
pairwise choices, this procedure could also be em-
ployed for the C/V version. It would thus be of in-
terest to analyze the effects on the stated WTP val-
ues. In the version with four alternatives, this analy-
sis would require that participants had to compare
no more than six choices, which could make it an
easy task. By virtue of the convenient nature of the
C/V method, we do not expect any difference be-
tween the ranking and choice procedures.

P;:  When applying two different stated preference
methods in a C/V experiment, no differences
will result between a ranking and a pairwise
choice procedure.

7.2 Design, sample, and procedure

WTP values were elicited for a hypothetical product
called “Pivotablet,” which can be folded from a 4.5”
smartphone to a 10” tablet. The range of retail prices
is expected to be near €1,000.

Figure 2: The hypothetical “Pivotablet” with
hinged 4.5”, 7, and 10” screen
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The survey itself had a design with 2 version x 2
stated preference methods. The C/V method was
explained to the participants, and the “Pivotablet”
was introduced as the underlying product. A photo-
graph (Figure 2) was shown, and a short description
explained the advantages of the new innovation.
The respondents first ranked the randomized alter-
natives from the third and fourth versions (Table 8).
Thereafter, they needed to choose in a pairwise
fashion which of the two alternatives they preferred.
To this end, the rankings from each version were
presented as six pairs (alternative 1 vs. 2, 1 vs. 3, 1
VS. 4, 2 VS. 3, 2 VS. 4, 3 Vs. 4) and were presented
randomly. After the pairwise comparison, the choic-
es were recomposed to the rankings. The survey was
conducted online again, choosing e-mail addresses
randomly from the same German panel.

7.3 Results

In total, 249 respondents participated in this survey
(38.5% female, Mage = 46.2, SDage = 11.8). The rank-
ings in the third and fourth versions were success-
fully completed by all of the participants, perhaps
because of the rather intuitive procedure of the
online survey, in which the four alternatives could
be placed as cards that could be dragged and
dropped in the preferred sequence. When making
their pairwise choices, some participants tended to
intransitivity. An exampleis1>2,2>3,3>1,1> 4,
2 > 4, and 3 > 4, with a reversal between 1 and 3,
thus leading to an intransitive preference of 1 > 2 >
3 > 1 > 4. The respective preference points are then
3 — 3 — 3 — 1 (note that this is the rating but not the
ranking). However, these ratings can also be used in
the MONANOVA. In the third version, the results
show a WTP of €1178.90. For the paired choice
method, 22 WTPs could be calculated similarly in
the third version and 28 in the fourth version. How-
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ever, in 42 cases in the third version and in 38 cases
in the fourth version, the participants did not make
all six pairwise choices (i.e., at least one of the six
binary choices was missing). In some cases, a calcu-
lation of the priorities would be possible. Assumed
in the example above, the intransitivity of 3 > 1
would be missing, the rating could be calculated to 1
> 2 > 3 > 4. However, this assumption seemed
somewhat arbitrary, and according to Hair, Black,
and Anderson (2010), those responses in which all
pairwise choices were available were corrected (alt-
hough there were intransitivities). Where choices
were missing, however, the whole pairwise choice
case was removed.
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Figure 3: The demand curves for two sets of
C/V alternatives and two elicitation methods
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The third version with ranked alternatives (n = 249)
resulted in an average WTP of €749.52 (SD =
610.04), and the third version with pairwise choices
(n = 207) resulted in an average WTP of €790.39
(SD = 606.91). The fourth version with ranked al-
ternatives (n = 249) resulted in an average WTP of
€931.18 (SD = 804.81), and the fourth version with
pairwise choices (n = 211) resulted in an average
WTP of €959.86 (SD = 768.66). The equality of
WTP in the third version cannot be rejected (p =
.476), nor can the fourth version (p = .696), which
supports P,. However, the anchoring effect of the
fourth version with a higher maximum WTP of
€2,000 resulted in a higher average WTP (p < .010
for the ranking method and p < .050 for the pair-
wise choices, respectively). As expected, Ps is sup-
ported. However, the removal of stated WTP values
at or above €1,500 resulted in WTP values for which
the assumption of equality could not be rejected (p
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= .801) between the third and fourth versions using
the ranking procedure; p = .162 in the choice meth-
od). For all four methods, an ANOVA could no long-
er find an effect for values below €1,500 (F(3,641) =
.896, p = .443). The demand curves confirm these
findings (Figure 3). Up to the lower maximum of
€1,500 in the third version, their shape is similar.
Only the stated WTP values above €1,500 contrib-
ute to the higher average in the fourth version. Thus,
Ps cannot be rejected.

7.4 Discussion

Study 3 again shows evidence of the relative robust-
ness of the procedure. Particularly in the case of new
products, a suitable price range cannot always be
determined. However, the possibility that a price
range may have been selected up to an overestimat-
ed maximum does not render all of the data unusa-
ble. Low- and mid-price WTP values remain validly
represented in the demand functions. Here as well,
the distributions did not appear to be normal, and
nonparametric tests were applied. The results did
not offer different evidence compared with the par-
ametric analyses. The implementation of either a
ranking or pairwise-choice method did not result in
any differences. The surveys had been designed
such that the participants were not obliged to an-
swer the questions. Therefore, missing values could
appear. Surprisingly, no such missing values oc-
curred in the ranking procedure; however, approx-
imately 25% of the values were missing when the
paired choices needed to be made. When we asked
the participants which method they preferred, 111
out of 249 voted for the ranking (44.6%), and 138
voted for the choice method. Given this insignificant
difference (42(1) = 2.928, p = .087) and given the
lack of average WTP difference resulting from both
procedures, there appears to be no reason to im-
plement a pairwise-choice task.

8 General Discussion

8.1 Results

This paper proposes a new method for measuring
WTP. The new method is based on disposable cash
(C) and specific-purpose vouchers (V) that are ear-
marked for particular goods such that the hypothet-
ical bias is minimized. The so-called C/V procedure
is a hypothetical task. No real environment needs to
be established, as with auctions. Consequently, no
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real money is required, and the products under
investigation can have high sales prices. In addition,
the goods need not exist or be defined in detail; they
need only be determinable rather than determinate.
The results of the study showed evidence of criterion
validity compared with the Vickrey auction and
BDM procedures (study 1). As with these other
methods, the C/V procedure also demonstrated
ecological validity.

Furthermore, it could be demonstrated that there is
both internal and external validity, showing that the
respondents were able to solve such tasks consist-
ently. As shown above, WTP values for an entire
product range with various price ranges can be elic-
ited (study 2).

Consumer spending behavior can be assessed by
C/V surveys with divisible goods, such as food
stamps and event vouchers. Additionally, unavaila-
ble products or services can be the underlying good
of the vouchers; thus, WTP values for brand new
commodities that are still in the design process can
be assessed with the demonstrated C/V method

(study 3).

8.2 Implications

No differences were revealed with regard to the
results that were achieved between C/V procedures
that offered four or six alternatives of C/V combina-
tions. With fewer alternatives, the principle WTP
values, rankings, and regression results are easier to
handle. Thus, it appears advisable to choose the
construction with four sets.

Finding a suitable set of alternatives of C/V combi-
nations for specific demand functions requires some
heuristic effort. However, this issue is well known
with respect to CA. Although these alternatives —
particularly price settings — affect CA results, we
were able to show that different sets of combina-
tions have no effect on the average WTP but that
they affect only the shape of the demand curve. A
researcher can take advantage of this finding, de-
pending on the assumptions that underlie the re-
spective demand curve.

We chose to calculate the regressions with a MO-
NANOVA (i.e., ordinal regression), although it has
become standard to treat ordinal data as metric and
to employ a linear regression procedure. This ten-
dency may hold for Likert scales, which are believed
to have an equidistant, or pseudo-interval charac-
teristic (Green and Srinivasan 1978). In addition,
Darmon and Rouziés (1994) claimed that there are
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no significant differences between methods. How-
ever, examining the alternatives for C/V in the
above examples, we find that equidistance is rather
unlikely. We also conducted sensitivity analyses and
found that all principle rankings were quite similar
when comparing OLS and MONANOVA. However,
with regard to more complicated rankings, there
were more significant differences.

8.3 Limitations

The system of principle WTP values and rankings is
based on decisions of rational decision makers with
the axioms of normative decision theory. It may be
argued that decisions in the real world often contra-
dict these axioms (Kahnemann and Tversky 1984)
and that descriptive decision theory instead informs
us that humans generally do not make rational deci-
sions. In a CA, different incompatible scales may
compete (e.g., the color, power, or price of a car). No
attribute can be expressed by another. In this case,
trade-offs must be resolved by respondents’ utility,
which could be subject to inconsistencies. In the
C/V procedure, however, the bases of decision mak-
ing are calculated deterministically because one
attribute can be expressed in terms of another. The
trade-offs concern monetary decisions, and they can
be calculated in exact terms. Consequently, decision
makers can easily follow the logical principle of the
avoidance of willful waste. Assume that someone
has absolutely no interest in buying a tablet PC, and
two alternatives of C/V combinations are offered to
her or him: €100 cash plus a €100 voucher for a
tablet PC versus €150 cash but no voucher. Because
he or she is absolutely unwilling to acquire a tablet
PC, it would be irrational to choose the first alterna-
tive and to waste €50 in cash. The possibility that
this result may occur because of a lack of awareness
or interest in the ranking task classifies these an-
swers as errors. Statistical theory is able to handle
these errors as noise, but the basic principle of ra-
tionality holds.

The survey participants in this study were informed
that the vouchers would not be transferable and, in
particular, that they would not be for sale. A tactical
answer could involve choosing the alternative with
the highest sum of cash and voucher and selling the
commodity after the redemption. However, transac-
tion costs could arise, and the risk may remain that
the full amount is not obtained, for example, in an
online auction. The high number of rankings that
result in a WTP of zero is not indicative that many
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tactical answers exist. Further research should ana-
lyze such potential behavior in greater detail.
Another shortcoming of the C/V procedure could be
the difficulty in calculating regressions with good fit
indices for some of the alternatives of C/V combina-
tions. However, this problem is not unique to this
method. In fact, these problems are well known with
any regression-like estimation procedures (Green
and Srinivasan 1990). Hair, Black, and Anderson
(2010) recommended three measures as remedies:
(1) ignore these problems, (2) remove them, or (3)
correct them. With regard to correction, the param-
eter estimations can be constrained following the
monotonicity that underlies the characteristics of
the attributes (Srinivasan, Jain, and Malhotra 1983;
Allenby, Arora, and Ginter 1995). We followed this
recommendation through an alignment of the alter-
natives. The cash amounts from alternative to alter-
native are reduced stepwise while simultaneously
increasing the voucher amounts and the sums of
both in a stepwise manner (Table 2). Through this
procedure, when two scores are swapped, for exam-
ple, the higher score steps forward, and the lower
score steps backward; therefore, we know that this
ranking must have higher cash affinity and conse-
quently that the WTP must be higher. Thus, a rank-
ing of 4. — 3. — 1. — 2. has a higher WTP than 4. — 3.
— 2. — 1. This constraint makes it simple to identify
intransitivities and, if necessary, to correct them.
Only five out of 61 participants in study 1 had cho-
sen such intransitive rankings in the version with
four alternatives. Ignoring, removing, or correcting
them had no significant effect on WTP values and
demand curves. The percentage in the version with
six alternatives was higher; however, the results did
not differ regardless of the action that was taken.
The context of the WTP values regarding two C/V
combinations can be expressed by a rather trivial
equation by adding and subtracting three numbers.
However, this finding is not obvious, particularly to
survey participants who are in the process of resolv-
ing such a stated preference task for the first time.
When this method is adopted more frequently, the
rationales behind it could theoretically be discov-
ered by participants, who could learn how to solve
the task in a manner that is similar to an open-
ended question. Further research should concen-
trate on analyzing whether this problem could actu-
ally occur and how it could be avoided.

Researchers and practitioners may apply the meth-
od in several variations. In the studies above, the
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respondents were free to choose the rankings, for
example, out of 24 in the version with four alterna-
tives. However, the number of rankings could be
limited to a constrained set. One could offer exclu-
sively principle WTP values and those derived from
the regressions with excellent fit indices (R2 and

Kendall’s ). This method has the advantage of

avoiding any inconsistent rankings. Thus, the ver-
sions with seven alternatives could also be chosen
because only a reduced set would need to be han-
dled. Further research could analyze the effects on
average WTP values and demand curves.

The validity and particularly the robustness of the
procedure that is described may be rather surprising
and — if resulting from principles from cognitive
psychology — these underlying rules have not yet
been discussed in detail. Further research may re-
veal such fundamentals and may help to release the
method from its somewhat heuristic nature.
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