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ON THE USE OF HONESTY PRIMING TASKS TO MITIGATE

HYPOTHETICAL BIAS IN CHOICE EXPERIMENTS

TIZIANA DE-MAGISTRIS∗, AZUCENA GRACIA, AND RODOLFO M. NAYGA, JR.

We test whether the use of an honesty priming task can help mitigate hypothetical bias in stated prefer-
ence choice experiments (CE). Using a between-sample design, we conducted experiments with seven
treatments. Our results suggest that marginal willingness to pay estimates from hypothetical CE with
an honesty priming task are not significantly different from marginal valuations from non-hypothetical
CE. Values from both of these treatments are lower than those from three other hypothetical treat-
ments, while values from the three non-hypothetical treatments are not significantly different from
each other.

Key words: Honesty priming, hypothetical bias, willingness to pay.

JEL codes: C18, C23, C90, D12.

Eliciting people’s preferences for various

Q1

Q2

Q3

goods using stated preference methods is a
common practice in the applied economics
and marketing literature. One of the methodsQ4
used in stated preference elicitation is choice
experiment (CE). Arguably, the CE approach
is now the most widely used method in valu-
ing products or attributes. However, a well-
known shortcoming of the stated preference
CE approach is hypothetical bias,defined as the
difference between values obtained through
hypothetical methods and the values (or what
an individual might actually pay for the pro-
vision of the good) obtained through non-
hypothetical methods. It is well documentedQ5
that individuals overstate their willingness to
pay (WTP) in hypothetical settings. In fact, a
number of empirical papers have measured the
magnitude of this hypothetical bias1. However,Q6

∗Tiziana de Magistris is a Marie Curie Fellow and research
economist, and Azucena Gracia is a senior sesearch economist at
the Unidad de Economía Agroalimentaria y de los Recursos Nat-
urales, Centro de Investigación y Tecnología Agroalimentaria de
Aragón (CITA), Gobierno de Aragón, Zaragoza (Spain). Rodolfo
M. Nayga, Jr. is a professor and holds the Tyson Endowed Chair at
the Department ofAgricultural Economics andAgribusiness,Divi-
sion of Agriculture, University of Arkansas, Fayetteville,AR, and is
also an adjunct professor at the Department of Food and Resource
Economics, Korea University. The study has been funded by the
European Union Marie Curie Project FOODLABELS_PIOF-
GA-2009-253323 entitled “Do consumers value food labels? An
assessment of the impact of information and personality traits on
the demand for food labels.”The authors would like to thank Brian
Roe, Riccardo Scarpa, Kiyokazu Ujiie, and the anonymous journal
reviewers for their helpful suggestions. Any remaining errors are
the responsibility of the authors.

in spite of the abundance of studies about hypo-
thetical bias, there is no definitive consensus
about why people give different WTP values
in hypothetical and non-hypothetical settings
(Harrison 2006; Loomis 2011), or about how
to calibrate experiments to obtain real WTP
values (Murphy et al. 2005).

Harrison (2006) stated that one of the
sources of hypothetical bias is that a good is
not actually paid for or delivered in hypo-
thetical settings; in other words, respondents
do not have an economic incentive to reveal
their true WTP values. Consequently, sev-
eral researchers in the CE literature started
using the so-called non-hypothetical or real
choice experiment (RCE), which incorporates
both an incentive compatible mechanism and
real products to overcome the two limitations
stated by Harrison (2006). For example, a RCE
was used in Carlsson and Martinsson (2001),
Cameron et al. (2002), Lusk and Schroeder
(2004), Ding et al. (2005), Alfnes et al. (2006),
Lusk et al. (2008), Johansson-Stenman and
Svedsäter (2008), Chang et al. (2009), Loomis
et al. (2009), Volinsky et al. (2009), and Yue
and Tong (2009) to compare results from hypo- Q7
thetical and real choice experiments. With the
exception of Carlsson and Martinsson (2001),
who did not find any difference between the

1 For example, List and Gallet (2001) and Murphy et al. (2005)
conducted meta-analyses of experimental studies to measure the
magnitude of the hypothetical bias.
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hypothetical and non-hypothetical CE,2 the
rest of the papers provided strong evidence
suggesting that results from hypothetical CE
are different from those using RCE. More-
over, Chang et al. (2009) also found that
non-hypothetical choices are a better approxi-
mation of true preferences than hypothetical
choices based on a comparison not only of
hypothetical CE with RCE,but also with actual
market shares.The interpretation of these find-
ings is that WTP values from RCE can be
assumed to be the true values corresponding
to actual payments in the marketplace (Chang
et al. 2009).

However, it is sometimes difficult or impossi-
ble to conduct a RCE for several reasons. First,
one needs the actual products to be able to
properly conduct a RCE. Ideally, this means
that a researcher must possess all the product
profiles presented in the choice sets; this can
be challenging given that many product con-
cepts that researchers want to test with CE are
not yet available on the market or have not yet
been fully developed. Second, the RCE can be
expensive and time-consuming to implement
since subjects have to be paid a participation
fee and actual transactions have to be made
during the experiment.

Due to these difficulties, various ex-ante
calibration methods have been applied in
hypothetical experiments to mitigate the hypo-
thetical bias. One of the most commonly used
ex-ante calibration methods is the cheap talk
script introduced in the seminal paper by
Cummings and Taylor (1999). The cheap talk
script explains the problem of hypothetical bias
to the respondents prior to the administration
of the valuation question. However, there has
been no consensus on the effects of cheap talk,
not only in the CE literature but also in the
broader preference elicitation literature. For
example, Lusk (2003) found that cheap talk
did not reduce WTP values of knowledgeable
consumers. He also reported that estimated
WTP calculated from hypothetical responses
with cheap talk was not significantly lower than
willingness to pay estimates from hypotheti-
cal responses without cheap talk. Moreover,
Brummett, Nayga, and Wu (2007) pointed out
that their cheap talk script was not able to
remove the hypothetical bias because there
were no differences in their WTP estimates
with or without cheap talk. On the other hand,

2 They used a within-subject non-hypothetical choice experi-
ment.

Tonsor and Shupp (2011) reported that cheap
talk in CEs conducted online could reduce the
absolute value of the mean WTP, while Silva
et al. (2011) found that their cheap talk script
eliminated the hypothetical bias in a retail
setting.

On the other hand, from a social psychology
perspective, a cheap talk script could provide
persuasive information with a social context
that can make people behave in a desired
way through communication (Jacquemet et al.
2011). Hence, the cheap talk script can be con-
sidered a form of manipulating chosen words
that can be used to make respondents behave in
the desired way to reveal their true preferences.
However, Joule et al. (2008) stated that persua-
sive information is a necessary but not suffi-
cient condition to automatically trigger proper
behavior. According to these authors, informa-
tion and persuasion can help change knowl-
edge, modify attitudes, and induce genuine
awareness, but a gap usually exists between
“good ideas” and actions. Indeed, the study
conducted by Jacquement et al. (2013) con-
firmed that the cheap talk script could have
no effect on triggering sincere bidding. These
authors proposed a new and alternative ex ante
technique taken from social psychology called
the “solemn oath”; they argued that a solemn
oath can be used as a truth-telling commit-
ment device by asking bidders to swear on
their honor to provide honest answers prior to
participating in a second-price auction. Their
results suggest that the solemn oath improves
the revelation of true preferences in both real
and hypothetical auctions.

Given the inconsistency of findings on the
effectiveness of cheap talk and the initial pos-
itive results on the use of the solemn oath
in reducing hypothetical bias, it seems that
approaches based on eliciting honest answers
might be a promising area to further investigate
vis-à-vis the cheap talk script. The theoreti-
cal foundation of this argument is based on
the induced value theory (Smith 1976), which
states that three conditions must be satisfied to
solicit incentive-compatible behavior: mono-
tonicity, salience,and dominance.Among these
conditions, the most relevant criticism of hypo-
thetical CE is the lack of the salience condition
due to the absence of rewards directly related
to the decisions that the subject makes during
the experiment. Hypothetical bias may result
when respondents do not take the hypothet-
ical task seriously, or when they do not exert
sufficient cognitive effort to provide accurate
answers due to lack of economic incentives. In
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other words, overstating WTP values could be
driven by the tendency of respondents to lie in
hypothetical settings.

As mentioned above, the findings of
Jacquemet et al. (2011) regarding the solemn
oath are promising. However, given that a
solemn oath involves participants making a
commitment, the possibility exists that some
subjects may be bothered by this “heavy hand-
edness.” It is also possible that oath-taking
may not be taken seriously by certain peo-
ple for a variety of reasons (e.g., cultural
background). We propose a new type of ex
ante calibration in the same spirit as the hon-
esty pledge of Jacquement et al. (2011; 2013)
for eliciting “honest” answers. We also bor-
row this approach, termed “honesty prim-
ing,” from the social psychology literature.
Our proposed approach is based on the auto-
matic activation of mental representation (i.e.,
honesty) proposed in the auto-motive model
by Bargh (1990), rather than asking respon-
dents to activate their own honesty by com-
mitting themselves to do so. According to
Bargh (1997), automatic thought processes
involve reflexive responses to certain trig-
gering conditions. These processes require
only that a stimulus event or object be
detected by an individual’s sensory system.
Once that triggering event is detected, the
process runs to completion without an indi-
vidual’s awareness. It is well demonstrated in
social psychology that “priming” can uncon-
sciously influence peoples’ perception, eval-
uations, behavior, and choice (Maxwell, Nye,
and Maxwell 1999; Bargh et al. 2001; Kay
and Ross 2003; Chartrand et al. 2008). In
other words, when people are incidentally
exposed to some cues or words in an unre-
lated task, these stimuli can activate different
buying goals, thereby influencing their sub-
sequent decisions in a non-conscious manner
(Chartrand et al. 2008). For example, Maxwell,
Nye, and Maxwell (1999) demonstrated that
participants who were primed for fairness
showed more cooperative behavior, and con-
sequently had a more positive attitude towards
the seller. Bargh et al. (2001) also pointed
out that when participants were primed with
the concept of automatic achievement, the
goal of performing better was activated in
an unrelated subsequent task. Similarly, Kay
and Ross (2003) demonstrated a high correla-
tion between people given the cooperative and
competitive priming condition and their delib-
erative intention to cooperate and compete,
respectively.

Recent findings from papers in experimen-
tal economics that include economic incentive
also support priming as an empirical tool to
make salient some stereotypes or social identi-
ties that usually influence people’s real-world
behavior. To illustrate, Dee (2009) showed that
priming an athletic identity concept to college
student-athletes contributes to their academic
underperformance. Benjamin et al. (2009) sug-
gested that making ethnic, racial, and gen-
der category norms salient affects economic
preferences. Moreover, Benjamin et al. (2012)
found that by manipulating religious identity,
Protestants increased contributions to public
goods. Similarly, Mckay et al. (2010) found that
priming religious concepts strongly increased
the costly punishment of unfair behavior for
subjects who had previously donated to a reli-
gious organization. Finally, Drouvelis et al.
(2010) illustrated that the use of priming tech-
niques activates the concept of cooperation in
a social dilemma game by increasing contribu-
tions levels.

In this study, we attempt to respond to
four questions. Firstly, does honesty priming
mitigate the hypothetical bias in hypothetical
CEs? Second, if we find that honesty priming
indeed reduces hypothetical bias, how much is
it reduced? In particular, we wish to know if
the hypothetical bias is totally reduced. Since
cheap talk is another mechanism3 more com-
monly used to potentially reduce hypothetical
bias, our third question is: Which of these
two approaches can better mitigate the hypo-
thetical bias in hypothetical CEs? Finally, we
also wish to know whether the priming task
can make a difference in non-hypothetical
choice experiments. In particular, we wish to
test if either the honesty or neutral prim-
ing task can influence the WTP values from
non-hypothetical choice experiments that are
assumed to be true values.

To answer these four questions, we con-
ducted two types of experiments (i.e.,
hypothetical and non-hypothetical choice
experiments) with different treatments: hypo-
thetical CE; non-hypothetical or real CE;
hypothetical CE with cheap talk; hypothetical
CE with neutral priming; hypothetical CE with
honesty priming; non-hypothetical or real CE
with neutral priming; and non-hypothetical or
real CE with honesty priming.

3 The cheap talk is also a mechanism with a priming component,
but it contains explicit warnings, whereas with priming it is implicit.
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Our study differs from previous studies
in a number of ways. First, in contrast to
Jacquement et al. (2011), who used the solemn
oath,we used an implicit priming task to induce
subjects to reveal their true preferences in CE.
In the solemn oath approach, the person has to
freely choose to“prime herself,”while our hon-
esty priming attempts to automatically activate
a participant’s honesty without the need for
a direct consent. Second, in contrast to other
studies,we conducted an artifactual field exper-
iment using real products and a sample of
participants drawn from a specific target popu-
lation (i.e., consumers), instead of the standard
subject pool of students. Finally, to the best of
our knowledge this is the first study to test
the use of an honesty priming technique in
hypothetical choice experiments to mitigate
hypothetical bias,as well as the effect of an hon-
esty priming on the WTP values revealed from
the real choice experiments.

The rest of the article is organized as follows:
the next section discusses the experimental
design and explains the rationale for including
the various treatments. The following sections
describe the econometric methodology and
then the results. The final section discusses
the importance and the implications of the
findings.

General Design and Treatments’ Description

We designed an artifactual field experiment
using a non-standard subject pool (Harrison
and List 2004). The target population was
consumers instead of students, in an attempt
to ensure that subjects were generally repre-
sentative of shoppers in stores (Chang et al.
2009) and had experience with the good in
question (List 2003). Moreover, to ensure that
respondents had experience with the good,
the target population was the primary food
buyer in households that consumed the prod-
uct of interest. The experiment was conducted
in the region of Aragón (Spain), in the town of
Zaragoza. The sample of participants was ran-
domly selected from different locations across
the city using a stratified sampling procedure
by age, gender, and education level.

We implemented different treatments, and
in accordance with Lusk and Schoeder (2004)
we followed a between-subject approach
where each respondent participates in only
one of the treatments. The first treatment
corresponded with the standard and

commonly-used hypothetical choice exper-
iment, while the second treatment is the
non-hypothetical choice experiment where
an economic incentive mechanism was added
to induce respondents to truly reveal their
preferences. These first two treatments rep-
resented the baseline treatments: the first
is called the hypothetical baseline choice
experiment (HB) and the second one is the
real baseline choice experiment (RB). The
third treatment consisted of a hypothetical CE
with a cheap talk script that participants read
before responding to the CE questions.4 We
refer to this as the cheap talk (CT) treatment.
In the rest of the treatments, before partici-
pants responded to the choice tasks they were
exposed to a subliminal priming technique
called the “scrambled sentence test.”5 In this
test, participants were asked to construct 24
grammatically-correct sentences out of a series
of words presented in a scrambled order.6
Two different priming exercises were defined,
a neutral task and an honesty task.7 In the
honesty task the final sentences are related
to honesty, fairness, and truthfulness (16 out
of 248), while in the neutral task, all the final
sentences are not related to honesty concepts,
but rather they correspond with general and
basically known topics (e.g., the earth is round,
summer is hot). We added the neutral priming
to the honesty priming to test and ensure that
the priming did not arise purely due to the
nature of the scrambling task, but rather due
to the activation of honesty concepts. Both
priming exercises were introduced in both

4 We used a generic, short and neutral cheap talk inspired by the
one utilized by Cummings andTaylor (1999) and Silvia et al. (2011),
which we modified and translated into Spanish (the English trans-
lation of our cheap talk is shown in the supplementary appendix
on the OUP website).

5 Psychologists use a conceptual priming technique to explore
the influences of category representations. Conceptual priming
is the activation of a cognitive representation in one context to
unconsciously influence an unrelated context (Bargh 1996; Bargh
and Chartrand 2000). An example of a non-conscious priming
technique is the “scrambled test” (Bargh 1996).

6 The particular sentences in the honesty priming and neutral
priming were specified to fulfill three requirements: they should be
easy to understand by participants with different educational back-
grounds, be as short as possible to reduce the time for conducting
the scrambled sentences, and be general and not politically sensi-
tive to avoid impinging upon the sensitivities of some respondents.
Before using these in the experiment, we validated the sentences
using a pilot study of about 31 people. The objective of the pilot
study was to examine if the participants had the skills to understand
and conduct this test and to assess the time required to fill out the
test.

7 The honesty priming and neutral priming tasks can be seen in
the supplementary appendix on the OUP website.

8 We followed the Kay and Ross (2003) approach of using 24
sentences, where 16 are related to the concept representation.
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the hypothetical and the real choice experi-
ments.9 Therefore, four additional treatments
were conducted, the neutral priming in the
hypothetical choice (HNP) and in the real
choice (RNP), and the honesty priming in the
hypothetical choice (HHP) and in the real
choice experiment (RHP).

Regarding our four research questions, we
had to build and test a series of hypotheses
based on these treatments. To answer our first
question we tested several hypotheses.The first
hypothesis was defined as follows:

H01 : (WTPHHP − WTPHB) = 0, and

H11 : (WTPHHP − WTPHB) < 0.

If H01 is rejected we might confirm that
introducing honesty priming in the hypothet-
ical CE reduces hypothetical bias because the
WTP values in the honesty priming would be
lower than in the standard baseline hypotheti-
cal CE.

However, before definitely confirming that
introducing honesty priming in the hypothet-
ical CE reduces the hypothetical bias, we
need to ensure that other necessary conditions
hold. First,we tested whether hypothetical bias
indeed exists as follows:

H02 : (WTPRB − WTPHB) = 0

H12 : (WTPRB − WTPHB) < 0.

If H02 is rejected we can confirm that hypo-
thetical bias indeed exists in hypothetical CEs.

Moreover, we have to ensure that the effect
of the honesty priming task on the hypotheti-
cal WTP values did not arise purely due to the
nature of the scrambling test, but rather due
to the activation of honesty concepts. Hence,
we expected that in the hypothetical CE,WTP
values from the honesty priming and the neu-
tral priming would be different (Bargh 1996;
2000; Bargh and Chartrand 20001; Kay and
Ross 2003):

H03 : (WTPHHP − WTPHNP) = 0, and

H13 : (WTPHHP − WTPHNP) < 0.

9 To test whether subjects became aware of the manipulation,we
asked subjects at the end of the experiment if they had noticed “a
topic” from the words they were exposed to and the final sentences
they had to write.Almost all participants did not notice the purpose
of the honesty priming task.

However, we expected the WTP values from
the hypothetical baseline and the neutral prim-
ing to be the same:

H04 : (WTPHNP − WTPHB) = 0, and

H14 : (WTPHNP − WTPHB) < 0.

Then H03 must be rejected, while H04 must
not be rejected to ensure that the effect of the
honesty priming on the WTP values is purely
due to activating the honesty concept but not
due to the scrambling test task.

To answer the second question, we checked
whether hypothetical bias was totally reduced
by honesty priming. Hence, we tested the fol-
lowing hypotheses:

H05 : (WTPRB − WTPHHP) = 0, and

H15 : (WTPRB − WTPHHP) < 0.

If H05 is not rejected, then the WTP val-
ues from the real CE and the honesty priming
applied to hypothetical CE are the same. In
other words, using honesty priming in hypo-
thetical CE drives the true WTP values.

To answer our third question, we tested the
following hypothesis:

H06 : (WTPCT − WTPHB) = 0, and

H16 : (WTPCT − WTPHB) < 0.

If H06 is rejected, we might confirm that
introducing cheap talk in hypothetical CE
reduces the hypothetical bias because theWTP
values in cheap talk would be lower than in
the standard baseline hypothetical CE. More-
over, we also tested whether cheap talk totally
reduced the hypothetical bias as follows:

H07 : (WTPRB − WTPCT) = 0, and

H17 : (WTPRB − WTPCT) < 0.

If H07 is rejected, this means that the hypo-
thetical bias is not totally reduced by the use of
the cheap talk in hypothetical CE.

Finally, to answer our last question,we tested
whether the honesty priming influence of WTP
values was revealed from non-hypothetical
(incentivized) choice experiments. Hence, we
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tested the following hypotheses:

H08 : (WTPRHP − WTPRB) = 0, and

H18 : (WTPRHP − WTPRB) < 0

H09 : (WTPRHP − WTPRNP) = 0, and

H19 : (WTPRHP − WTPRNP) < 0

H010 : (WTPRNP − WTPRB) = 0, and

H010 : (WTPRNP − WTPRB) < 0.

If we fail to reject H08, H09 and, H010,
this would mean that the priming task would
not make any difference in non-hypothetical
(incentivized) choice experiments. This could
then imply that when individuals are economi-
cally incentivized in choice experiments, they
would reveal their “true” WTP values, and
hence making them think more about honesty
would not change their revealed WTP values.

Finally, as is standard practice in exper-
iments of implicit priming manipulation, at
the end of the experiment the subjects were
asked if they noticed “a topic” from the words
they were exposed to and the final sentences
they had to write. All subjects (99%) reported
unawareness of the goal-activation manipula-
tion in either the neutral priming or the honesty
priming treatments.

Experimental Procedure

The experiment consisted of two tasks plus the
completion of a survey requesting basic infor-
mation on socio-demographics. In the main
task (choice experiment), participants faced
different choice-set scenarios where they had
to choose between two products with differ-
ent attributes and prices, plus a no-buy option
in the event they did not choose either of the
two products for each scenario (Task I). More-
over, to be able to conduct an external validity
analysis, we included an additional task (hold-
out task) (Task II) to determine whether the
parameter estimates from the main task could
predict actual preferences.10 In the same vein
as those utilized by Ding, Grewal, and Liechty
(2005),our holdout task is a choice task but was

10 Following Ding et al. (2005), participants in the holdout task
faced eight different products, which were the remaining profiles
from the original full fractional design that were not used in task
I, plus a no-buy option. The holdout task was the same for all
participants.

held out of the utility estimation process since
we used them to validate the model after the
partworths are estimated.11

The experiment was conducted over several
sessions with a maximum of 10-12 participants
in each session.The sessions were conducted in
a large room, and each participant was seated
separately and far from other participants to
avoid any communication among them dur-
ing the experiment; all participants in the same
session received the same treatment. In total,
383 subjects participated in all the treatments.
The experiment was conducted as follows: first,
participants were informed that they would
receive ¤10 in cash at the end of the exper-
iment for taking part. Then, each participant
was assigned a unique ID number to guaran-
tee his/her anonymity; before beginning the
experiment they were asked to read and sign
an informed consent form. In addition, respon-
dents were asked to carefully study and inspect
the different products in the choice sets, and a
description of each of the products was pre-
sented and explained. The participants were
then informed that they would take part in two
sequential tasks (task I and task II), and that at
the end of the experiment the monitor would
randomly select one of the tasks to be bind-
ing. All the participants were informed that if
task II was randomly selected as binding, they
would buy the product they had chosen in this
task and pay the corresponding price. Follow-
ing Ding et al. (2005),we randomly selected the
binding task and made task II non-hypothetical
in all the treatments to compare the exter-
nal predictive performance of the estimated
partworths across the treatments.

In addition, participants in the non-
hypothetical treatments were informed that if
task I was randomly selected as binding, the
experimenter would randomly select a number
between 1 and 16 (total number of choice
sets) to determine the binding choice set. The
participants would then buy the product they
had chosen in this binding choice set and pay
the corresponding price, unless they picked the
no-buy option. However, participants in the
hypothetical treatments were informed that if
task I was randomly selected, they would not
have to buy any product.

Next, participants in the cheap talk treat-
ment were asked to read the cheap talk
scripts while participants in the neutral and

11 We do not include the analysis of these data in the paper due
to the small sample size and space constraints. These results are
available from the authors upon request.
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honesty treatments were asked to construct
24 grammatically correct sentences out of a
series of scrambled words. The participants
were then asked to start with task I and task II.
Finally, once they finished both tasks and the
numbers were drawn, participants were asked
to complete a survey requesting basic infor-
mation on socioeconomic and demographic
characteristics.

Choice Set Design

The first step when implementing a choice
experiment is to select the specific product
to be analyzed. In accordance with Gracia,
Loureiro, and Nayga (2011), we used a
non-perishable product to isolate the effect
of change in the food attributes from the
organoleptic characteristics of the product (i.e.,
appearance and taste). We selected almonds as
the product for our experiments because of its
long tradition in the area where our experiment
was conducted (the Aragón region of Spain),
and because it is an important and frequently-
consumed product for Spanish consumers. In
particular, a package of 100 grams of untoasted
almonds was selected.

The second step was to choose the attributes
and levels to be used. One of the attributes
was the price to allow for the calculation of the
marginal WTPs. Four price levels were chosen
to reflect those found in Spanish supermarkets
(¤1.35 , ¤1.84, ¤2.33, and ¤2.82 for a packet of
100 grams of untoasted almonds). A further
aim of the experiment was to determine

consumers’ preferences for food products car-
rying two sustainability-related labels: organic
and/or “food miles” labels. Therefore, our sec-
ond attribute was the organic type of produc-
tion with two levels: conventional (the product
did not carry an organic label),and organic (the
product carried the new EU organic label).The
third attribute was the “food miles,” represent-
ing the distance that the product had travelled
(with four levels). The first level of travel had
no label indicating the number of kilometers
that the product travelled from the produc-
tion facility. The second level corresponded
with a package of almonds produced within
100 kilometers from Zaragoza city; in our case
this meant the almonds were produced in the
Zaragoza province. The third level denoted
that the almonds were produced approxi-
mately 800 kilometers away from Zaragoza
(i.e., the almonds were produced in some
other Spanish region or neighboring country).
The fourth level denoted that the almonds
were produced approximately 2,000 kilome-
ters from Zaragoza (i.e., produced outside of
Spain but within Europe).

To avoid deceiving the participants, the
almonds were either organic or conventional,
and purchased from places matching the dis-
tance of transportation indicated in the “food
miles” label. Table 1 shows the attributes and
the levels used.

Since it is not realistic to force participants to
choose one of the designed options (Louviere
and Street 2000), each choice set included a
no-buy option in addition to the two almond
options. The choice set was designed following

Table 1. Attributes and Levels Used in the Choice Design

Attributes Levels

Price (¤ per package) 1.35, 1.84, 2.33, and 2.82 (PRICE)
EU organic label No label

EU organic label (ORG)

“Food miles” labels No label
100 kilometers 800 kilometers 2,000 kilometers

label label label
(km100) (km800) (km2000)
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Street and Burgess (2007). To limit the number
of choice sets and obtain an optimal design, we
used an orthogonal main effect plan (OMEP)
for developing the profiles in the first option
(Street et al. 2005). We then added one of the
generators suggested by Street and Burgess
(2007) to obtain the profiles in the second
option.12 The orthogonal main effect plan was
calculated using the SPSS orthoplan, which
generated 16 profiles. We used these 16 profiles
to obtain the products for the second option
using one of the generators derived from the
suggested difference vector (1 1 1) by Street
and Burgess (2007) for 3 attributes with 4, 2,
and 4 levels, respectively, and the two options.
This design is 95.2% D-efficient compared to
the optimal.

Econometric Methodology

To test our hypotheses we specified a util-
ity function to calculate the marginal WTP
based on Lancaster’s consumer theory of utility
maximization (Lancaster 1966),with consumer
preferences for the attributes modeled within
a random utility framework (McFadden 1974).
Lancaster (1966) proposed that the total util-
ity associated with the provision of a good
can be decomposed into separate utilities for
their component attributes. However, this util-
ity is known to the individual but not to
the researcher; the researcher observes some
attributes of the alternatives but some compo-
nents of the individual utility are unobservable
and are treated as stochastic (Random Utility
Theory). Thus, the utility is taken as a ran-
dom variable where the utility from the nth

individual is based on the choice among j
alternatives within the choice set in each of
t choice occasions. In our empirical specifica-
tion, the components of the utility function
include the different attributes, as well as an
alternative-specific constant (ASC) represent-
ing the no-buy option. The utility function is
specified as follows:

Unjt = ASC + αPRICEnjt + β1ORG(1)

+ β2km100njt + β3km800njt

+ β4km2000njt + enjt

where n is the number of respondents, j denotes
each of the three options available in the choice

12 This design only allowed us to estimate the main effects.

set, and t is the number of choice occasions.
The ASC is a dummy variable indicating the
selection of the no-buy option. It is expected
that the constant ASC is negative and signif-
icant, indicating that consumers obtain lower
utility from the no-buy option than for the
designed alternatives. The price (PRICE) rep-
resents the price levels faced by consumers for
the food product. Price is expected to have
a negative impact on utility. As the organic
attribute has two levels, one dummy variable
was included, representing the organic label
(ORG). In the same way, because the “food
miles” attribute has four levels, three dummy
variables were created (km100, km800, and
km2000). Each of these variables takes the
value +1 if the product carries the correspond-
ing label, and 0 otherwise. Finally, εnjt is an
unobserved random term that is distributed
following an extreme value type I (Gumbel)
distribution, i.i.d. over alternatives, and inde-
pendent of α and β, and the attributes that
are known by the individual but unobserved
and random from the researcher’s perspective.
Consumers are assumed to choose that alter-
native which provides the highest utility level
from those available.

To estimate equation (1), we follow the state
of the art and assume that price has a fixed coef-
ficient and that the coefficients for the other
attribute-level variables are random following
a normal distribution. Following Layton and
Brown (2000) and Revelt and Train (1998), we
did not allow the price coefficient to vary in the
population. Fixing the price coefficient ensures
that the estimated willingness to pay will be
normally distributed, and all respondents will
have a negative price coefficient.

Instead of assuming homogenous prefer-
ences, we assumed that preferences are hetero-
geneous. We specified a Random Parameters
Logit Model (RPL) considering a panel struc-
ture account for the fact that several choices
were made by each individual (Train 2003).
However, the assumption that the taste param-
eters are random but independently dis-
tributed may not be realistic. We can also
expect that some attributes may be interdepen-
dent.To take these into account,the correlation
structure of βn was assumed to follow a multi-
variate normal distribution (normal with vec-
tor mean μ and variance-covariance matrix �)
(Scarpa and Del Giudice 2004). We then esti-
mated a Random Parameter Logit Model with
correlated errors.

Because we are using various samples
and treatments, it is important to investigate
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whether differences in parameter estimates
across samples are indeed due to the underly-
ing preferences or to differences in variance.To
accomplish this we follow Lusk and Schroeder
(2004) to test if estimates from the RPL and
the RPL with correlated errors are equiva-
lent across pooled data from the hypothetical
and non-hypothetical treatments using a test
of the joint equality for the estimated parame-
ters. The null hypothesis of the test is that the
parameters are equal across the treatments. If
this hypothesis is rejected, comparing the esti-
mated WTP for each of the treatments would
be appropriate because the error variance is
constant within each sample, and it will be can-
celled out when calculating the marginalWTPs.
The test for equality is −2(LLj − �LLi),which
is distributedχ2 with K(M − 1)degrees of free-
dom, where LLj is the log likelihood value
for the pooled data, LLi are the log likeli-
hood values for the different restricted models
(treatments), K is the number of restrictions,
and M is the number of treatments (Swait and
Louviere 1993).

Based on the estimated coefficients from
equation (1) we calculated the mean marginal
WTP values for each attribute by taking the
ratio of the mean parameter estimated for
the non-monetary attributes to the mean price
parameter, and multiplying by minus one. To
test our hypotheses we used the combinato-
rial test suggested by Poe, Giraud, and Loomis
(2005) to compare differences between esti-
mated mean WTP in different treatments. This
non-parametric test first required us to gen-
erate a distribution of 1,000 WTP estimates
using, for example, the parametric bootstrap-
ping method proposed by Krinsky and Robb
(1986). The combinatorial test has also been
applied by Lusk and Schroeder (2004), Lusk
et al. (2003), Carlsson et al. (2005), Carlsson
et al. (2007), and Tonsor and Shupp (2011).

In addition, to assess the robustness of our
results to the econometric specification, we
relaxed the assumption of fixed price coeffi-
cients and specified our utility in “WTP space”
(Thiene and Scarpa 2009; Scarpa et al. 2008)
instead of “preference space” (equation 1) to
allow the price to be random.

Utility in the WTP space can be defined as
follows (Greene 2012):

Unjt = α(θ1ASC + PRICEnjt + θ2ORG(2)

+ θ3km100njt + θ4km800njt

+ θ5km2000njt) + εnjt

where θi = βi/α are already the willingness to
pay estimates.

With this new utility specification, the esti-
mates are directly considered the willingness to
pay values, and we can test our hypotheses by
pooling data for the two treatments involved in
the particular hypothesis, and then specifying
an extended utility with the appropriate set of
treatment dummy variables, depending on the
hypothesis to be tested:

Unjt = α(θ1ASC + PRICEnjt + θ2ORG(3)

+ θ3km100njt + θ4km800njt

+ θ5km2000njt) + δ1(ORGnjt

× dtreat) + δ2(km100njt × dtreat)

+ δ3(km800njt × dtret)

+ δ4(km2000njt × dtreat) + εnjt

where dtreat is coded as 1 for the first treatment
in the analyzed hypothesis,and 0 otherwise.We
specified one extended utility function for each
of the hypotheses to be tested. Thus, we esti-
mated 10 extended utility functions using 10
different dtreat dummy variables.

The significance of the estimated δ and their
signs will enable us to test differences in
marginal WTP between the two treatments in
the hypothesis to be analyzed. To accomplish
this, we can use the t-test on the coefficient
estimate.

Results

Table 2 reports the socio-demographic char-
acteristics of the participants in the seven
treatments. Because we require participants
with similar socio-demographic characteristics
across treatments to be able to compare results,
we randomly recruited people by age, gen-
der, and educational level for each of the
treatments. We then used a chi-square test to
determine if there were differences in socio-
demographic profiles across treatments.

The results of these tests suggested that
the null hypothesis of equality between the
socio-demographic characteristics across treat-
ment samples cannot be rejected at the 5%
significance level for gender, age, education,
and income. This result suggests that our ran-
domization was successful in equalizing the
characteristics of participants across the seven
treatments.

To relax the homogeneity assumption of con-
sumer preferences, we estimated equation (1)
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Table 2. Sample Characteristics, Percentages

Variable definition HBa RBb HHPc HNPd CTe RHPf RNPg

Gender
Male 49.0 51.0 45.3 49.0 45.2 50 43.3
Female 51.0 49.0 54.7 51.0 54.7 50 56.7
Chi- Square (6) = 1.1269
p-value = 0.98
Age

Between 18-35 years 24.5 28.3 30.2 26.4 26.4 25.9 25
Between 35-54 years 35.8 32.0 32.0 37.7 37.7 34.5 36.7
Between 55-64 years 16.9 18.8 15.0 15.8 15.0 17.2 15
More than 64 years 22.64 20.7 22.6 20.7 20.7 22.4 23.3

Chi- Square (18) = 1.6582
p-value = 1.000
Education of respondent

Elementary School 26.4 24.5 24.5 22.6 22.6 25.9 23.3
High School 39.6 39.6 37.7 41.5 45.3 36.2 38.3
University 34.0 35.8 37.7 35.8 32.0 37.9 38.3

Chi- Square (12) = 1.5027
p-value = 1.000
Average household monthly net income

Low Income (up to ¤1,500) 32.08 18.9 25.5 15.09 39.6 29.3 35
Medium Income (between ¤1,501-2,500) 28.30 47.2 30.2 33.9 26.4 34.5 23.3
High income (more than ¤2,500) 39.6 33.4 45.3 50.9 33.9 36.2 41.7

Chi- Square (12) = 18.3085
p-value = 0.107

Note: aHB denotes hypothetical baseline CE; bRB denotes non-hypothetical or real baseline CE; cHHP denotes hypothetical CE with honesty priming; dHNP
denotes hypothetical CE with neutral priming; eCT denotes hypothetical CE with cheap talk; f RHP denotes non-hypothetical or real CE with honesty priming;
gRNP denotes non-hypothetical or real CE with neutral priming.

using an RPL and an RPL with correlated
errors where price is assumed to be fixed
and the coefficients for the four attribute-level
dummy variables are considered random fol-
lowing a normal distribution. Estimations were
conducted using NLOGIT 5. To estimate these
models, we used 100 Halton draws rather than
pseudo-random draws since the former pro-
vides a more accurate simulation for the RPL
model (Train 1999; Train 2003).

First, we tested the joint equality between
the hypothetical and non-hypothetical esti-
mates for both the RPL and the RPL with
correlated errors using the likelihood ratio
test. Table 3 reports the likelihood values for
the pooled and segmented samples (treat-
ments), together with the tests of equality
for the RPL and the RPL with correlated
errors. The results indicate that the joint null
hypotheses of equality between the hypothet-
ical and non-hypothetical treatments (LR =
78.61 for the RPL and LR = 77.4 for the RPL
with correlated matrix) are rejected, suggest-
ing that it would be appropriate to compare
the estimated WTPs between hypothetical

and non-hypothetical treatments. Moreover,
the hypothesis of equality across hypothetical
choice treatments is also rejected (LR = 86.26
for the RPL and LR = 70.06 for the RPL with
correlated errors),as is the hypothesis of equal-
ity across non-hypothetical choice treatments
(LR = 41.63 for the RPL and LR = 46.10 for
the RPL with correlated errors). We can then
conclude that comparing the estimated param-
eters from the various treatments is appropri-
ate when estimating the models separately.13

Finally, if we examine the log likelihood
values, we see that the best values are found in
the RPL model with correlated errors across
the different treatments. Hence, the best fit
for our data seems to be the RPL model
with correlated errors, and hence we used this
model to calculate the WTPs for the differ-
ent treatments to test our research hypotheses.

13 To conserve space, the estimated parameters from the models
are reported in the supplementary appendix on the OUP website.
Note that all mean coefficients and the corresponding WTPs are
statistically significant, except for some coefficients of the KM800
variable.
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Table 3. Hypothesis Tests of Equality across Hypothetical and Non-Hypothetical Treatments

Random
Random Parameter Logit

Hypothesis Tests Parameter Logit Model with correlated
of Equality N. obsa Model errors

Log Likelihood p-value Log Likelihood p-value
All treatments 18,384 −4, 931.29 −4, 808.71
All hypothetical treatments 10,176 −2, 591.98 −2, 530.33
All non-hypothetical treatments 8,208 −2, 300.81 −2, 239.70
H0 = Test of equality between

hypothetical and non-hypothetical
treatments

78.61 0.000 77.4 0.004

All hypothetical treatments 10,176 −2, 591.16 −2530.33
Hypothetical baseline CE (HB) 2,544 −632.98 −621.92
Hypothetical CE with honesty

priming (HHP)
2,544 −661.92 −654.39

Hypothetical CE with neutral
priming (HNP)

2,544 −626.38 −611.4

Hypothetical CE with cheap talk
(CT)

2,544 −626.72 −607.59

H0 = Test of equality across
hypothetical treatments

86.26 0.000 70.06 0.020

All non-hypothetical treatments 8,208 2, 300.81 −2, 239.70
Non-hypothetical CE baseline (RB) 2,544 −697.83 −666.49
Non-hypothetical CE with honesty

priming (RHP)
2,784 −775.04 −758.07

Non-hypothetical CE with neutral
priming (RNP)

2,880 −807.12 −792.05

H0 = Test of equality across non
hypothetical treatments

41.63 0.030 46.10 0.050

Note: aindicates number of observations.

However, since the parameters in the RPL
models were normalized by the unobserved
portion of utility, mean parameter estimates
cannot be directly compared across treatments
(Revelt and Train 1998).

Tables 4 and 5 report the marginal WTPs
across the seven treatments and the cor-
responding hypothesis tests using the non-
parametric combinational method of Poe,
Giraud and Loomis (2005), with 1,000
Krinsky-Robb (1986) bootstrapped WTP
estimates. To test our 10 hypotheses, we
used one-sided tests because of the type of
alternative hypotheses we considered.

First, table 4 shows that our first hypoth-
esis (H01: (WTPHHP − WTPHB) = 0; H11:
(WTPHHP − WTPHB) < 0) is rejected in three
of the four analyzed labels, indicating that
marginal WTPs from the CE using the honesty
priming task are lower than those from our
baseline hypothetical CE. This result implies
that the honesty priming task could reduce the
hypothetical bias in hypothetical choice exper-
iments. However, to definitively answer our
first research question, we have to be sure that

the necessary hypotheses, such as H02, H03,
and H05 must also be rejected, while H04 must
not be rejected. Our analyses show that the sec-
ond hypothesis (H02: (WTPRB − WTPHB) = 0;
H12: (WTPRB − WTPHB) < 0) is rejected in
the four analyzed labels. This result confirms
that hypothetical bias exists in hypothetical
CE because WTPs in the hypothetical CE are
greater than the WTPs in non-hypothetical
CE. In particular, the marginal WTPs in
table 4 indicate that the participants over-
stated their WTPs across the labels by an
average factor of about 1.40. This result is
similar to those obtained by Murphy et al.
(2005) and Lusk and Schroeder (2004), who
found a factor of around 1.20. Our third
hypothesis, (H03: (WTPHHP − WTPHNP) = 0;
H13: (WTPHHP − WTPHNP) < 0), is rejected
in two of the four analyzed labels, indicating
that the WTP values from the honesty priming
treatment are less than or equal to those
from the neutral priming. In contrast, we
did not reject the fourth hypothesis (H04:
(WTPHNP − WTPHB) = 0; H04: (WTPHNP −
WTPHB) < 0), which confirms that priming
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Table 4. Marginal WTP Values (¤/100 grams) across Treatments and Hypotheses Tests
H01 − H04

Hypotheses Tests ORG km100 km800 km2000

H01
a

(WTPHHP − WTPHB) = 0
cWTPHHP 0.46 0.72 0.01 −0.57
dWTPHB 0.87 1.11 0.27 −0.52
p-valueb 0.00 0.03 0.10 0.42
H02

a

(WTPRB − WTPHB) = 0
eWTPRB 0.61 0.74 −0.18 −1.19
dWTPHB 0.87 1.11 0.27 −0.52
p-valueb 0.09 0.06 0.04 0.02
H03

a

(WTPHHP − WTPHNP) = 0
cWTPHHP 0.46 0.72 0.01 −0.57
fWTPHNP 0.60 1.06 0.29 −0.65
p-valueb 0.18 0.04 0.07 0.38
H04

a

(WTPHNP − WTPHB) = 0
fWTPHNP 0.60 1.06 0.29 −0.65
dWTPHB 0.87 1.11 0.27 −0.52
p-valueb 0.09 0.43 0.46 0.33

Note: aH01,H02,H03,and H04 represent our first four hypotheses for the first research question mentioned in the introduction section. bp-values were estimated
using the combinational method of Poe, Giraud, and Loomis (2005) with 1,000 Krinsky-Robb (1986) bootstrapped WTP estimates. The p-value reports results of
the one-sided test for our hypotheses for each corresponding pair of attributes; cWTPHHP indicates bootstrappedWTP estimates in hypothetical CE with honesty
priming; dWTPHB denotes bootstrapped WTP estimates in hypothetical baseline CE; eWTPRB denotes bootstrapped WTP estimates in non-hypothetical CE;
fWTPHNP denotes bootstrapped WTP estimates in hypothetical CE with neutral priming.

Table 5. Marginal WTP Values (¤/100 grams) across Treatments and Hypotheses Tests
H05 − H07

Hypotheses Tests ORG km100 km800 km2000

H05
a

(WTPRB − WTPHHP) = 0
dWTPRB 0.61 0.74 −0.18 −1.19
cWTPHHP 0.46 0.72 0.01 −0.57
p-valueb 0.14 0.45 0.20 0.02
H06

a

(WTPCT − WTPHB) = 0
fWTPCT 0.57 0.93 0.38 −0.39
dWTPHB 0.87 1.11 0.27 −0.52
p-value b 0.06 0.21 0.31 0.33
H07

a

(WTPRB − WTPCT) = 0
eWTPRB 0.61 0.74 −0.18 −1.19
fWTPCT 0.57 0.93 0.38 −0.39
p-value b 0.40 0.17 0.01 0.00

Note: aH05; H06, and H07 represent our second set of hypotheses for the second and third research questions mentioned in the introduction section; bp-values
were estimated using the combinational method of Poe,Giraud,and Loomis (2005) with 1,000 Krinsky-Robb (1986) bootstrappedWTP estimates;p-value reports
results of the one-sided test for our hypotheses for each corresponding pair of attributes; cWTPHHP indicates bootstrapped WTP estimates in hypothetical
CE with honesty priming; dWTPHB indicates bootstrapped WTP estimates in hypothetical baseline CE; eWTPRB means bootstrapped WTP estimates in
non-hypothetical CE; fWTPCT indicates bootstrapped WTP estimates in hypothetical CE with cheap talk.
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Table 6. MarginalWTPValues (¤/100 grams) acrossTreatments and HypothesesTests H08–H010

Hypotheses Tests ORG km100 km800 km2000

H08
a

(WTPRHP − WTPRB) = 0
cWTPRHP 0.40 0.55 −0.30 −0.93
eWTPRB 0.61 0.74 −0.18 −1.19
p-value b 0.08 0.15 0.33 0.22
H09

a

(WTPRHP − WTPRNP) = 0
cWTPRHP 0.40 0.55 −0.30 −0.93
dWTPRNP 0.61 0.55 −0.22 −0.74
p-value b 0.06 0.49 0.38 0.27
H010

a

(WTPRNP − WTPRB) = 0
dWTPRNP 0.61 0.55 −0.22 −0.74
eWTPRB 0.61 0.74 −0.18 −1.19
p-value b 0.48 0.13 0.44 0.07

Note: aH08; H09 and, H010 represent our last three hypotheses for the fourth research question mentioned in the introduction section; bp-values were estimated
using the combinational method of Poe, Giraud, and Loomis (2005) with 1,000 Krinsky-Robb (1986) bootstrapped WTP estimates; p-value reports results of
the one-sided test for our hypotheses for each corresponding pair of attributes; cWTPRHP indicates bootstrapped WTP estimates in non- hypothetical CE
with honesty priming; dWTPRNP indicates bootstrapped WTP estimates in non- hypothetical CE with neutral priming; eWTPRB indicates bootstrapped WTP
estimates in non-hypothetical CE.

effects do not arise purely due to the nature
of the scrambling task, but rather due to the
activation of honesty concepts, given that the
WTP estimates in the hypothetical neutral
priming treatment (HNP) are not statistically
different from WTPs in the hypothetical
baseline treatment (HB). In other words, the
HNP did not induce either a task or priming
effect. It also suggests that the scrambledQ8
sentence task in itself did not influence the
participants’ subsequent choice tasks. So in
general, the results of these hypotheses’ tests
generally indicate that hypothetical bias exists
in hypothetical choice experiments and that
the honesty priming task can mitigate this
bias.

To answer our second research question
regarding how much the hypothetical bias is
reduced by the use of honesty priming in
hypothetical CE, we can notice that the fifth
hypothesis (H05: (WTPRB − WTPHHP) = 0;
H15: (WTPRB − WTPHHP) < 0) is not rejected
in three of the four labels (table 5), suggesting
that the WTPs from the real CE and honesty
priming in hypothetical CEs are generally the
same.

Now we attempt to answer our third ques-
tion on whether the cheap talk script could mit-
igate the hypothetical bias in hypothetical CE,
and to what extent.We notice in table 5 that the
sixth hypothesis (H06: (WTPCT − WTPHB) = 0;

H16: (WTPCT − WTPHB) > 0) is rejected only
in one out of the four labels, indicating that
in most cases, the cheap talk approach was
not able to mitigate the hypothetical bias
in hypothetical CEs. Moreover, the seventh
hypothesis (H07: (WTPRB − WTPCT) = 0;H17:
(WTPRB − WTPCT) < 0) is rejected in two out
of the four labels, suggesting that the WTP val-
ues from the cheap talk treatment are higher
than or equal to the WTP values from the
real CE.

Finally, we are also able to test our fourth
research question on whether a priming task
would make any difference in non-hypo-
thetical (incentivised) choice experiments
(table 6). Results indicate that the eight (H08:
(WTPRHP − WTPRB) = 0; H18: (WTPRHP −
WTPRB) < 0), ninth (H09: WTPRHP −
WTPRNP) = 0; (H09:WTPRHP − WTPRNP) <

0), and tenth (H010:WTPRNP − WTPRB) = 0;
H110: WTPRNP − WTPRB) < 0) hypotheses
are not rejected in three out the four labels,
confirming that the WTP values from non-
hypothetical CE are not affected by either the
neutral or honesty priming task.

Finally, as mentioned above, we assessed the
robustness of our hypotheses’ test results for
the econometric specification by relaxing the
assumption of fixed price coefficients and spec-
ifying our utility in the WTP space. Tables 7, 8
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Table 7. Robustness Tests in WTP Space (¤/100 grams): Hypotheses Tests H01 − H04

Hypotheses Tests Coefficientb Standard error p-value

H01
a

(WTPHHP − WTPHB) = 0
ORG × dtreatHHP −0.681∗∗∗ 0.375 0.006
km100 × dtreatHHP −0.193 0.329 0.558
km800 × dtreatHHP −0.801∗∗ 0.383 0.036
km2000 × dtreatHHP −1.327∗∗∗ 0.457 0.004
H02

a

(WTPRB − WTPHB) = 0
ORG × dtreatRB −0.703∗∗ 0.369 0.057
km100 × dtreatRB −0.950∗∗ 0.331 0.041
km800 × dtreatRB −1.181∗∗ 0.482 0.014
km2000 × dtreatRB −1.460∗∗∗ 0.613 0.000
H03

a

(WTPHHP − WTPHNP) = 0
ORG × dtreatHHP −0.506∗∗ 0.178 0.005
km100 × dtreatHHP −0.653∗ 0.382 0.087
km800 × dtreatHHP −0.613 0.382 0.119
km2000 × dtreatHHP 0.260 0.601 0.664
H04

a

(WTPHNP − WTPHB) = 0
ORG × dtreatHNP −0.235 0.316 0.457
km100 × dtreatHNP −0.076 0.336 0.819
km800 × dtreatHNP −0.062 0.379 0.869
km2000 × dtreatHNP −0.466 0.4881 0.338

Note: ∗∗∗ , ∗∗ , and ∗ denote statistical significance at the 1%, 5%, and 10% levels, respectively;
aH01, H02, H03, and H04 represent our first four hypotheses for the first question mentioned in the introduction section; bdesignates the effects of the treatment
(dtreat) on the marginal WTP estimate.

Table 8. Robustness Tests in WTP Space (¤/100 grams): Hypotheses Tests H05 − H07

Hypotheses Tests Coefficientb Standard error p-value

H05
a

(WTPRB − WTPHHP) = 0
ORG × dtreatRB −0.024 0.271 0.928
km100 × dtreatRB −0.510∗ 0.295 0.084
km800 × dtreatRB −0.414 0.296 0.167
km2000 × dtreatRB −0.955∗∗∗ 0.484 0.048
H06

a

(WTPCT − WTPHB) = 0
ORG × dtreatCT −0.419 0343 0.221
km100 × dtreatCT −0.277 0.327 0.398
km800 × dtreatCT −0.314 0.393 0.423
km2000 × dtreatCT −0.621 0.549 0.257
H07

a

(WTPRB − WTPCT) = 0
ORG × dtreatRB −0.258 0.281 0.359
km100 × dtreatRB −0.579∗∗ 0.291 0.047
km800 × dtreatRB −0.957∗∗ 0.457 0.036
km2000 × dtreatRB −0.970∗∗∗ 0.492 0.000

Note: ∗∗∗ , ∗∗ , and ∗ denote statistical significance at the 1%, 5%, and 10% levels, respectively; aH05, H06, and H07 represent our second-set hypotheses for the
second and third research questions mentioned in the introduction section; bindicates the effects of the treatment (dtreat) on the marginal WTP estimate.



1821

1826

1831

1836

1841

1846

1851

1856

1861

1866

1871

1876

1881

1886

1891

1896

1901

1906

1911

1916

1921

1926

1931

1936

1941

1946

de-Magistris et al. On the Use of Honesty Priming Tasks to Mitigate Hypothetical Bias in Choice Experiments 15

Table 9. Robustness Tests in WTP Space (¤/100 grams): Hypotheses Tests H08 − H010

Hypotheses Tests Coefficientb Standard error p-value

H08
a

(WTPRHP − WTPRB) = 0
ORG × dtreatRHP 0.017 0.248 0.991
km100 × dtreatRHP 0.070 0.354 0.842
km800 × dtreatRHP 0.135 0.395 0.972
km2000 × dtreatRHP 0.284 0.403 0.482
H09

a

(WTPRHP − WTPRNP) = 0
ORG × dtreatRHP −0.281 0.223 0.204
km100 × dtreatRHP 0.134 0.267 0.617
km800 × dtreatRHP −0.190 0.372 0.609
km2000 × dtreatRHP −0.328 0.335 0.326
H010

a

(WTPRNP − WTPRB) = 0
ORG × dtreatRNP 0.255 0.261 0.329
km100 × dtreatRNP −0.060 0.292 0.835
km800 × dtreatRNP 0.119 0.419 0.775
km2000 × dtreatRNP 0.567 0.428 0185

Note: ∗∗∗ , ∗∗ , and ∗ denote statistical significance at the 1%, 5%, and 10% levels, respectively; aH08; H09, and H010 represent our last set of hypotheses for the
fourth question mentioned in the introduction section; indicates the effects of the treatment (dtreat) on the marginal WTP estimate.

and 9 exhibit the estimated parameters and the
corresponding t-values for the dummy treat-
ment variables (δ) needed to test our hypothe-
ses. Because we use the second WTP values
in the null hypothesis as the reference levels,
we expected that all the estimated coefficients
will be negative in accordance with the alterna-
tive set of hypotheses. Our results confirmed
these expectations because all the estimated
coefficients are negative. We can notice that
results of the hypotheses’ tests are similar to the
results obtained above using the Poe, Giraud,
and Loomis (2005) test. In particular, hypoth-
esis one is also rejected in three of the four
analyzed labels; hypothesis two is rejected in
all four analyzed labels; and hypothesis three is
rejected in two of the four labels. However, we
did not reject hypothesis four in all four labels,
which is also quite consistent with and earlier
Poe, Giraud, and Loomis (2005) test where this
hypothesis was not rejected for three labels.
In addition, hypothesis five is not rejected in
two of the four labels, and hypothesis six is not
rejected in all four labels as before using the
Poe, Giraud, and Loomis (2005) test. Hypothe-
sis seven is rejected in three labels compared to
two labels using the Poe, Giraud, and Loomis
(2005) test.

Finally, hypotheses 8, 9, and 10 are not
rejected in all four labels compared to three
labels using the Poe,Giraud,and Loomis (2005)
test.

Conclusions

Undoubtedly, the choice experiment (CE)
approach is the most widely used stated prefer-
ence method for valuing products or attributes
in the applied economics and marketing liter-
ature. However, a major issue that has chal-
lenged researchers who use this method is the
hypothetical bias issue. Due to overwhelming
evidence indicating the existence of hypothet-
ical bias in stated valuation research, non-
hypothetical experimental valuation methods
have surfaced in the literature, including non-
hypothetical choice experiments (see Gracia,
Loureiro,and Nayga 2011). However,the prob-
lem with using non-hypothetical CE is that
one actually needs to have all the product pro-
files in the choice sets produced and ready to
be exchanged for money to align the mech-
anism incentive. While making the CE non-
hypothetical is noteworthy, it is not always
feasible to adopt this method given the chal-
lenges of producing all the product profiles
being tested. In addition to being a relatively
new method, this is probably the reason why
the percentage of CE studies conducted non-
hypothetically is significantly smaller than the
percentage of CE studies done hypothetically.

Due to the challenge of using the non-
hypothetical version of CE, a number of stud-
ies have tested the effectiveness of ex-ante
calibration methods, for example the cheap
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talk script for reducing hypothetical bias in CE
studies, with mixed results. One of the possible
reasons from a social psychology perspective is
that cheap talk is a necessary but not a sufficient
condition to trigger proper behavior. There-
fore, some studies have proposed alternative
ex-ante calibration mechanisms to elicit hon-
est and truthful answers using a commitment
devise such as a solemn oath (Jaquement et al.
2011; Jaquement et al. 2013).

Our approach was constructed and imple-
mented in the same spirit as the solemn oath
studies. We proposed and tested an ex ante
instrument from the social psychology field
that has not been tried before in CE stud-
ies: the honesty priming task. In particular, we
tried to address four questions. The first ques-
tion is whether exposure to honesty concepts
could unconsciously activate honesty among
subjects and let them respond more truthfully,
and in turn mitigate potential hypothetical
bias in hypothetical choice experiments. Our
results generally suggest that the honesty prim-
ing task can indeed reduce hypothetical bias in
hypothetical choice experiments. Specifically,
we found that marginal WTPs in the honesty
priming treatment are significantly lower on
average than those in our baseline hypothetical
CE treatment. Given that our results from the
baseline hypothetical CE are not significantly
different from those in the hypothetical CE
with neutral priming, this finding implies that
the change in behavior in the honesty priming
treatment is due only to the honesty priming
task, and not to the nature of the scrambling
sentence test.

Since we found a positive answer to the first
question, our next question was how much
honesty priming can reduce hypothetical bias.
Specifically, we tested if the marginal WTPs
from the honesty priming hypothetical choice
experiment are comparable to the marginal
WTPs from the non-hypothetical choice exper-
iment. Our results generally suggest that values
from hypothetical CE with honesty priming
are not significantly different from those from
non-hypothetical CE. We were also able to
answer our third question, which related to
the ability of a cheap talk script to reduce
the hypothetical bias in hypothetical CE. Our
results suggest that the cheap talk script was
not able to mitigate the hypothetical bias in
hypothetical CE, and that WTP values from
hypothetical CE with cheap talk are gener-
ally not as close to the real CE as the WTP
values from the honesty priming applied to
hypothetical CE.

These findings seem to suggest that untruth-
ful choice revelation is one of the major reasons
for the occurrence of hypothetical bias in hypo-
thetical CE studies, given the effectiveness of
the honesty priming task. Admittedly, this does
not necessarily mean that the honesty priming
task in itself could not trigger some other psy-
chological effect that could address the other
reasons for the existence of hypothetical bias
(e.g., some subjects may not exactly know their
WTP values), but the results generally indicate
that untruthful revelation is a major source of
the bias.

Finally, we also addressed our fourth
research question on whether a priming task
would make any difference in non-hypo-
thetical (incentivized) choice experiments. We
did not find statistically significant differences
between WTP values from any of the non-
hypothetical CE treatments, with or without
the priming tasks.

Our findings hold some promise for using
honesty priming to mitigate hypothetical bias
in hypothetical choice experiments. This is an
important finding considering that it is not
always possible to conduct a choice experiment
non-hypothetically as discussed above. Our
finding implies that if it is not feasible to con-
duct a choice experiment non-hypothetically,
then one could potentially consider the use
of honesty priming to help mitigate potential
hypothetical bias in hypothetical choice exper-
iment studies. Moreover, we also found that
WTP values from the real CE are not affected
by either honesty priming or neutral priming,
suggesting that WTP values revealed from the
real CE could indeed be the trueWTP values as
assumed. However, our work represents only
one study and therefore must be replicated in
other settings or contexts to test the robustness
of our findings.
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