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The compromise effect, according to which consumers tend to prefer options positioned as a compromise in a
given set of extreme options, ranks among the most prominent context effects in marketing research. Tying in
with the recent debate on the robustness of the effect, this research shows that the effect is robust in terms of du-
rable goods when using real branded products, including real payments, the possibility of a pre-choice evalua-
tion, and no-buy options. The results of a comparative analysis based on previous studies' effect sizes suggest
that, compared to decisions on fast-moving consumer goods (FMCG), the amount of cognitive effort spent on de-
cisions regarding durables fosters the compromise effect. A second study supports this notion by showing that,
regarding choices between durables, the compromise effect diminishes under a serotonin-deficiency-induced
cognitive impairment, but its decrease is not as pronounced as with FMCG.

© 2016 Elsevier Inc. All rights reserved.
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1. Introduction

Numerous empirical studies underpin that consumers' buying deci-
sions depend on the context in which they are embedded (Celedon,
Milberg, & Sinn, 2013; Dhar & Simonson, 2003; Simonson & Tversky,
1992). The compromise effect, according towhich consumers prefer op-
tions positioned—as a compromise—in the middle position of a per-
ceived product space to more extreme options, ranks among the most
prominent of these context effects (Ryu, Suk, Yoon, & Park, 2014;
Simonson, 1989). Specifically, researchers have confirmed that adding
a high-tier premiumoption does promote the choice share of a compro-
mise option of medium quality and price compared to that of a low-tier
option (e.g., Neumann, Böckenholt, & Sinha, 2016; Simonson, 1989).

Recently, however, Lichters, Sarstedt, and Vogt (2015) have empha-
sized that the experimental designs of practically all compromise effect
studies are subject to serious limitations, which hinder the generaliza-
tion of their findings to real buying decisions. The authors' review of
47 compromise effect studies published over a 30-year period shows
that such studies mostly rely on hypothetical choices that do not entail
real economic consequences and use imaginary items, or unrealistic
s), holger.mueller@ovgu.de
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product descriptions. Further, the participants could not evaluate the
products prior to making a choice and seldom had the option to defer
buying. Testingwhether the products under research have the same rel-
evance for the decisionmakers in the sample as for those in the popula-
tion to which the effect should apply is usually ignored, as is controlling
for the participants' perception of the choice alternatives. Instead, prior
research designs have fostered artificial learning processes triggered by
a high number of repeated choices. In light of the biases that potentially
result from such design-related limitations, Lichters et al. (2015, p. 14)
conclude that researchers should consider context effects, such as the
compromise effect, “from a perspective that takes the basic conditions
of real-world settings into account” and that “future research should
systematically evaluate the effects of the identified background factors.”

Tying-inwith Lichters et al.'s (2015) call, the presentwork (1) exam-
ines the compromise effect's robustness in an experimental design that
fosters the external validity (Table 1) and (2) investigates the impact of
the product type as a potential moderating background factor on the
effect's occurrence and magnitude. Specifically, to date, researchers
know only a little about the extent to which the compromise effect's
magnitudewould differ depending onwhether, in realistic research de-
signs, consumers choose between sets of durables or fast-moving con-
sumer goods (FMCG). Purchase decisions on durables evidently
induce fundamentally different mental processes than on FMCG, lead-
ing to more elaborated information processing and decision making
(e.g., Duncan, 1972; Milliken, 1987), which should also affect the com-
promise effect's magnitude (Neumann et al., 2016).
ffects?, Journal of Business Research (2016), http://dx.doi.org/10.1016/
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Table 1
Overview of experimental studies on the compromise effect in respect of durables.

Study Journal Decision framing Stimuli Experimental procedure Comparison of
durables and
nondurables

No-buy
option

Economic
con-sequences

Number of choices
per respondent
and category

Real products
and brands in
all options

Prices as
attribute in
all options

Pre-choice
evaluation
of alternatives

Controlled for
subjects perception
of alternatives

Huber and Puto (1983) JCR 1–2
Simonson (1989) JCR 1
Kardes et al. (1989) ACR 1 X
Simonson and Tversky (1992) JMR 1
Pan and Lehmann (1993) JCR 1–2 X
Lehmann and Pan (1994) JMR 2
Heath and Chatterjee (1995) JCR 1 X
Houghton et al. (1999) ML 1
Dhar et al. (2000) JCP 1
Nowlis and Simonson (2000) JCP 1 X X X
Pettibone and Wedell (2000) OBHDP 2–4
Drolet (2002) JCR 1
Dhar and Simonson (2003) JMR X 1
Chernev (2005) JCR 1
Kivetz et al. (2004) JMR 1
Chernev (2005) JCR 1
Sheng et al. (2005) PM 1–2
Lin et al. (2006) ML 1
Sinn et al. (2007) ML 1 X X
Chang and Liu (2008) PM 1
Pocheptsova et al. (2009) JMR 1
Khan et al. (2011) JMR 1
Chang et al. (2012) JDM 1
Pettibone (2012) JDM 1
Munro and Popov (2013) EE Xa 1–2 X
Ryu et al. (2014) JBR 1 X
Jang and Yoon (in press) ML 2
This study X X 1 X X X X X

ACR=Advances in Consumer Research, EE= Experimental Economics, IJRM= International Journal of Research inMarketing, JBR= Journal of Business Research, JCP= Journal of Con-
sumer Psychology, JCR= Journal of Consumer Research, JDM= Judgment and DecisionMaking, JMR= Journal of Marketing Research, JTR= Journal of Travel Research, ML=Marketing
Letters, MS = Management Science, OBHDP= Organizational Behavior and Human Decision Processes, PM= Psychology and Marketing.

a Products were received without payment.
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Study 1 of this research reveals that the compromise effect is robust
in unforced choices between durables when they have real economic
consequences. A comparison of this study's results with two analogous
studies in the context of FMCG by Müller, Kroll, and Vogt (2010, 2012)
shows that the effect is more pronounced in respect of durables than
FMCG. This finding indicates that consumers are more likely to become
prey to the compromise effect in purchase situations when they are
willing to invest relative large amounts of cognitive resources during
an elaborate course of product selection.

Study 2 examines the robustness of this claim by exploring the dif-
ferences in the compromise effect's magnitude in term of durables
and FMCG given consumers' cognitive impairment due to serotonin de-
ficiency, a neurotransmitter that modulates the availability of cognitive
resources. Recent research by Lichters, Brunnlieb, Nave, Sarstedt, and
Vogt (2016)has shown that the compromise effect diminisheswhen se-
rotonin depletion impairs participants' cognitive resources. Since sero-
tonin levels depend strongly on contextual factors, such as changes in
chronological age (e.g., Rehman & Masson, 2001), social stressors
(e.g., Shively, Mirkes, Lu, Henderson, & Bethea, 2003), pharmaceutical
drug consumption (e.g., Pratt, Brody, & Gu, 2011), physical exercise
(e.g., Koc & Boz, 2014), and the weather (e.g., Lambert, Reid, Kaye,
Jennings, & Esler, 2002), understanding serotonin's role in the context
of the compromise effect is an important endeavor (Lichters,
Brunnlieb, et al., 2016). The results of study 2 show that cognitive re-
source impairment does diminish the compromise effect in the durable
domain, but this decrease is not as pronounced as with FMCG.

2. Conceptualization and hypothesis development

Experimental economics research suggests that binding decisions
have a significant bearing on choice behaviors. For example, Camerer
Please cite this article as: Lichters, M., et al., How durable are compromise e
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and Hogarth's (1999)meta-analysis of incentive structures in economic
experiments indicates that subjects tend to avoid purchases when
choices are binding (i.e., the subjects have to pay to receive the prod-
uct), rather than hypothetical. In the light of this result, the authors con-
clude that, “[…] overreporting purchase intention is quite familiar in
marketing studies” (p. 24). More recently, Murphy, Allen, Stevens, and
Weatherhead's (2005) meta-analysis of the hypothetical bias revealed
that, contrary to binding elicitationmethods, hypothetically stated pref-
erence valuation methods induce a significantly inflated willingness to
pay. Furthermore, research has shown that incentive-aligned ap-
proaches in the field of choice-based conjoint analysis—in which choice
tasks are depicted as potentially binding—yield superior predictive va-
lidity compared to non-aligned hypothetical conjoint analysis
(e.g., Ding, Grewal, & Liechty, 2005).With regard to the compromise ef-
fect and FMCG, Müller et al. (2010, 2012) provide evidence that when
choices become binding, the effect is smaller than in hypothetical
choices, but still significant. However, whether this finding also holds
in respect of durables is yet unclear.

Prior studies have shown that, in general, behavioral anomalies
are robust, regardless of whether decisions are hypothetical or binding
(e.g., Diels & Müller, 2013; Doyle, O'Connor, Reynolds, & Bottomley,
1999; Lichters, Bengart, Sarstedt, & Vogt, in press; Sharpe, Staelin, &
Huber, 2008). Given the ample evidence of the compromise effect's ro-
bustness concerning durables in hypothetical settings (Table 1), the ef-
fect should also occur in a binding choice setting. Hence,

H1. Consumerswill tend to switch froma lowquality/lowprice option L
in choice sets with two durable goods (comprising ‘low quality/price’
and ‘mediumquality/price’) to a ‘mediumquality/mediumprice’ option
M in choice sets with three durable goods (comprising ‘low,’ ‘medium,’
and ‘high quality/price’).
ffects?, Journal of Business Research (2016), http://dx.doi.org/10.1016/
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Thus, the relative choice share ofMover Lwill be higher in the three-
product set than in the two-product core set.

Consumers purchasing durables face a greater risk with their decision
outcomes compared to their decisions regarding (generally cheaper and
short-lived) FMCG (Ahearne, Gruen, & Saxton, 2000; Sheng, Parker, &
Nakamoto, 2005). According to the contingency model for the selection
of an appropriate decision strategy (Beach &Mitchell, 1978), this greater
risk leads to a higher probability of applying complex decision strategies,
due to the high significance of the decision outcomes for consumers'
financial reserves. Two further models support this expectation. First,
following the heuristic systematic model (e.g., Chaiken, Liberman, &
Eagly, 1989), the perceived risk and decision difficulty should reduce
informationprocessing's heuristic components, leading to amore system-
atic use of information during the decision process (Bettman, Johnson, &
Payne, 1990). Second, according to the elaboration likelihood model
(Petty, Cacioppo, & Schumann, 1983), the real consequences for the
decision makers, together with the higher perceived risk when
purchasing durables, should lead to a higher probability that the central
information-processing route will be used instead of the peripheral
route (Petty et al., 1983; Wegener & Chien, 2013). In sum, when
purchasing durables, consumers are likely to engage in an elaborated in-
formation-processing style (Langner & Krengel, 2013), inducing greater
amounts of comparative evaluations (Kardes, 2013;Wang&Wyer, 2002).

Prior research suggests that compromise choices result fromdeliber-
ate information processing, rather than the usage of fast and frugal
choice heuristics (Chang & Liu, 2008; Dhar & Gorlin, 2013; Khan, Zhu,
& Kalra, 2011). For example, the effect is less pronounced when
experimental manipulations deplete subjects' cognitive resources by,
for instance, introducing cognitively demanding tasks (Pocheptsova,
Amir, Dhar, & Baumeister, 2009), or by pharmaceutically reducing
their brain serotonin levels (Lichters, Brunnlieb, et al., 2016). Similarly,
time pressure reduces the compromise effect (e.g., Pettibone, 2012).
The results of a preliminary study with 91 participants provide further
support for this notion. Respondents spend significantly more time on
processing the choice tasks when opting for the compromise option
than they did when choosing one of the non-compromise options
(see the Web Appendix B at ## blinded for review purposes ## for
further details on the pilot study's design and the results).

To summarize, real choices between durables lead to amore deliber-
ate way of information processing and decision making, entailing a
more pronounced compromise effect compared to FMCG. Hence,

H2. The magnitude of the compromise effect will be greater in real
choices between durables than in comparable choices between cheaper
FMCG.
3. Study 1: compromise effect in binding choices between durables

3.1. Methods and material

3.1.1. Experimental design, stimuli, and sample
To investigate the robustness of the compromise effect in respect of

durables (H1), this study relies on an experiment in a computer labora-
tory at a major German university. Following Lichters et al.'s (2015)
guidelines closely, the experimental design fosters external validity by
implementing the following design elements. Real products relevant
to the target audience: extensive pre-testing (focus groups and face-
to-face interviews) allowed for identifying two products relevant for
the experiment's target audience, which prior context effect research
had also used electric toothbrushes and stereo headphones
(e.g., Lichters, Brunnlieb, et al., 2016; Ryu et al., 2014). Consumers are
more likely to undertake tradeoffs between quality attributes and
price if they have a sufficient level of product experience (Sinn,
Milberg, Epstein, & Goodstein, 2007). Therefore, only those respondents
who indicated that they (1)were familiar with both product groups and
Please cite this article as: Lichters, M., et al., How durable are compromise e
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the brands, (2) had prior buying experience with both product groups,
and (3) were generally willing to buy the products in the product
groups participated in the experiment.

Following Sinn et al. (2007), the design of the choice task (Fig. 1)
closely resembles real-world choice settings, as evidenced by a compar-
ison with these products' display in major online shops such as bestbuy.
com. Analogous to Simonson and Tversky (1992), the study relies on
one brand per product category to eliminate the potential influence
that differences in brand perception and brand familiarity have on
choice (Sinn et al., 2007).

3.1.1.1. Realistic andmeaningful attributes. This study includes a broad set
of quality-related attributes. For example, the technical attributes
(rotations perminute, maximumbattery life in days), the number of re-
placeable brush heads, a customer satisfaction rating (analogous to the
amazon.com star-rating system), and the product pictures described the
electric toothbrushes. In order to stimulate the participants' purchase
decisions, all the prices were slightly lower than the cheapest actual
market prices at the local retailers and other well-known online shops
(Table A1 in the Appendix A provides a detailed list of the stimuli
used in the two studies and the pilot study).

3.1.1.2. Pre-choice inspection. Following Lehmann and Pan's (1994) rec-
ommendations, the participants had the option to evaluate the products
before the experiment started. For this purpose, a product shelf without
priceswas set up in front of the test laboratory (see Lichters et al., 2015).

3.1.1.3. No-buy option. To preempt any inflation of the compromise
effect (Dhar & Simonson, 2003) and to increase the realism of the
experiment, this study included a no-buy option.

3.1.1.4. Real choices. The study relies on a binding decision framework
that implemented a random payoff mechanism (RPM) to select one de-
cision per participant for payoff. If a participant accepted the offer to
purchase the product in one of the presented choice tasks and the
RPM rendered this decision payoff relevant, the participant would pay
the selling price of the chosen item and receive the product in exchange.
By contrast, participants left the laboratory without the product if they
opted for the no-buy option. This RPM ensures thatmultiple observations
per respondent can be interpreted independently (e.g., Cubitt, Starmer, &
Sugden, 1998), as themechanism suppresses income and portfolio effects
(Braga, Humphrey, & Starmer, 2009). The respondents knew that they
could purchase only one item, but they could not predict which of the
choice tasks would be relevant, sensitizing them to a thoughtful decision
process in each of the two choice situations. Because of its predictive
validity (Ding, Park, & Bradlow, 2009; Kim, Park, Bradlow, & Ding,
2014), the use of RPMs is common in the field of experimental economics
(e.g., Ding et al., 2005;Munro & Popov, 2013) and has also been called for
in context effect research (e.g., Lichters et al., 2015).

3.1.2. Research procedure
The research team recruited 88 students one and a half weeks prior

to the experiment. The study manipulated two factors in a 2 (product
category: toothbrush and headphones) × 2 (choice set: a two-product
core set vs. a three-product extended set) mixed factorial design. That
is, the product category was manipulated within-subjects; each partici-
pant made one choice from each of the two categories. The choice set
factor was manipulated between-subjects; participants chose from
either a core set comprising the low-tier option L and the intermediate
option M (CScore), or from an extended set comprising L, M, and,
additionally, a high-tier premium option H (CSextended), placing M in a
compromise position (e.g., Dhar & Simonson, 2003). After all the partic-
ipants had been allocated to a desk, a trained instructor delivered a stan-
dardized oral introduction. Next, the participants started the computer-
based survey, which asked for their demographic information,
questioned them about their quality and price perceptions (item
ffects?, Journal of Business Research (2016), http://dx.doi.org/10.1016/
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Fig. 1. Choice task with three products (electric toothbrushes).
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wordings: “How do you judge the quality [price] of the presented prod-
uct?”; 1 = “very low,” 9 = “very high”) and about their a priori buying
interest (item wording: “To what extent are you interested in buying
this product today?”; 1= ‟not at all interested,” 9= ‟very interested”).

Subsequently, the participants saw the choice tasks and made their
choice decisions at their own pace.4 At all stages of the experiment, the
participantswere allowed to consult the printed personal product catalog
on their desks (see Simonson & Tversky, 1992 and study 2 in Sinn et al.,
2007). Immediately after completion of the choice tasks, theyplayed avir-
tual lottery game on their computers to determine which of their deci-
sions would be binding. All the participants subsequently fulfilled their
buying obligation, suggesting that they were fully aware of the economic
consequences when solving the choice problems. On average, the exper-
imental sessions lasted 30 min (including the instructions and payoff).
The participants received a show-up fee of approx. USD 11 before they
left the experiment. Paying the show-up fee during the last contact with
the participants minimized the probability of a house money effect bias
in their decisions (Lichters et al., 2015; Sharpe et al., 2008).
3.2. Results

3.2.1. Preliminary analyses
When comparing the choice rates between experimental groups, the

equality of the subsamples is an important requirement (e.g., Mao &
Oppewal, 2012). There are no significant differences between CScore
and CSextended in terms of gender, nor any in the quality vs. price orien-
tation. The CScore participants are slightly older than those in the
4 The choice tasks were introduced by means of the following text on the participants'
computer screen: “On the followingpages youwill be asked tomake twobuying decisions.
However, only one of these decisions will be relevant after the survey (by means of the
mechanismwe have just described to you). In each of the two choice tasks,we present dif-
ferent product variants at varying prices. Your task is to decide whether you are willing to
buy one of the presented products, or not. In order to guide your decision, we also provide
important information about each product variant and our selling price.”

Please cite this article as: Lichters, M., et al., How durable are compromise e
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CSextended (mean = 23.58 years (2.69) vs. 22.49 years (2.51): t(86) =
1.97; p = 0.052); this difference is, however, negligible. Furthermore,
no significant differences occur with respect to the choice frequencies
of the no-buy option.

A series of pre-analyses allowed ruling out that any differences in the
quality and price perceptions, as well as in the a priori buying interest,
caused differences in the choice shares in CScore and CSextended. Specifi-
cally, the pre-analyses included three mixed effect general linear
models (GLMs) for each product category (one for each of the three rat-
ings; i.e., the options' perceived quality and price, aswell as the subjects'
buying interest). The respective ratings served as within-subjects factor
and the experimental condition (CScore vs. CSextended) as between-
subjects factor. The analysis reveals significant differences between
the three alternatives L, M, and H regarding the perceived quality and
price across both the product categories—the mean rating of L was
lower than the mean rating of M, which was lower than that of H. By
contrast, no significant interactions emerged between the within factor
(products) and the between factor (CScore vs. CSextended). These results
confirm that the subsamples do not differ in terms of quality, price
perception, and buying interest. Finally, contrasting the participants'
(aggregated) subjective quality and price perceptions shows that both
H options are on the extended efficiency frontier between L and M.
Therefore, H is formally also an efficient (i.e., Pareto-optimal) choice
(Neumann et al., 2016; Pechtl, 2009). In sum, the experimental manip-
ulation of the perceived quality and price worked as expected.
3.2.2. Analysis of the compromise effect
Across the four conditions under research (two product categories

for each CScore vs. CSextended), the buying rates range from 37.8% to
55.6%. Consistent with previous research (e.g., Chernev, 2005; Mourali,
Böckenholt, & Laroche, 2007; Müller et al., 2012), the analysis omits H
option choices (4.5% of all choices) from further analysis. Hence, substi-
tution effects do not affect the remaining choices (see Huber & Puto,
1983; Simonson, 1989).
ffects?, Journal of Business Research (2016), http://dx.doi.org/10.1016/

http://dx.doi.org/10.1016/j.jbusres.2016.02.039
http://dx.doi.org/10.1016/j.jbusres.2016.02.039


5M. Lichters et al. / Journal of Business Research xxx (2016) xxx–xxx
To check the robustness of the compromise effect (H1), the analysis
tests whether, between the two-products core set (CScore) and those
shares in the three-products extended sets that include thehigh-tier op-
tion H (CSextended), a positive change occurs in the relative choice shares
of optionM compared to those of option L. The compromise effect holds
if relation (1) holds, as follows:

P M L; Mf gjð Þ
P L L; Mf gÞ þ PðMj L; Mf gjð Þ b

P M L; M; Hf gjð Þ
P L L; M; Hf gjð Þ þ P M L; M; Hf gjð Þ ð1Þ

The results in Table 2 reveal that, in both product categories, the
relative purchase rate of option M is higher in CSextended than in CScore.
Aggregating the choices over both the product groups (e.g., Lehmann
& Pan, 1994) shows that the introduction of the high-tier premium op-
tion H under treatment CSextended increases the relative share of option
M from 43.6% to 76.5%. A Fisher's exact test reveals that this increase is
significant at (p = 0.004). More precisely, with respect to the head-
phones, the introduction of option H leads to a significant increase in
the relative share of the compromise option M from 45.5% to 80.0%
(p = 0.023). For toothbrushes, the addition of the high-tier option H
leads to a significant (p = 0.093) increase in the choice shares from
41.2% (CScore) to 71.4% (CSextended). To summarize, the results show a
systematic increase in the relative purchase shares of the compromise
option M, thus providing support for hypothesis H1.
3.2.3. The compromise effect in respect of durables vs. FMCG
The comparison of the magnitude of the compromise effect in re-

spect of FMCG and durables (H2) draws on the rate of increase (RI) as
the quotient of relative choice shares for option M in CSextended and in
CScore (e.g., Müller et al., 2012). An RI of one or less would indicate ab-
sence of the compromise effect. The higher the RI above this threshold
of one, the more pronounced the compromise effect (Müller et al.,
2010). The analysis compares the RIs with those that Müller et al.
(2010, 2012) report in respect of FMCG. Both these studies apply a de-
sign analogous to this study in that the authors incorporate (1) binding
choices of (2) potential consumers regarding (3) real items in (4) choice
tasks consisting of either two or three products, and (5) a no-buy-
option.

The analysis yields RIs of 1.73 for the toothbrushes and 1.76 for the
headphones, both of which are higher than in Müller et al. (2010),
who report an average RI of 1.41 across two FMCG categories, and in
Müller et al. (2012), who report an average RI of 1.32 across six FMCG
categories. A Wilcoxon rank-sum test reveals that the average RI—and
thereby the magnitude of the compromise effect—for durables is signif-
icantly higher than for FMCG (MeanDurbales = 1.75 (0.02) vs.
MeanFMCG = 1.34 (0.13): Wilcoxon-W(10) = 19; p = 0.045), providing
support for H2. These results suggest that the amount of cognitive effort
spent on decisions on durables fosters the compromise effect compared
to decisions on FMCG. Study 2 sheds further light on this idea.
Table 2
Study 1: choice behavior—relative choice shares between L and M (n = 88).

Option Total counts (%)

CScore CSextend

Base: n = 88
per category

Buy 39 (45.3) 42 (46.7
No-buy 47 (54.7) 48 (53.3
L 22 (56.4) 8 (23.5
M 17 (43.6) 26 (76.
H - 8
p(MCScore↔MCSextended)a 0.004 0.093
RIb 1.75 1.73

a Fisher's exact test for 2 × 2 contingency tables (directional).
b Rate of increase as the quotient of adjusted M shares from CScore (n = 43 per category) to

Please cite this article as: Lichters, M., et al., How durable are compromise e
j.jbusres.2016.02.039
4. Study 2: compromise effect on durables under
cognitive impairment

Recent research by Lichters, Brunnlieb, et al. (2016) shows that cog-
nitive impairment—induced by a pharmaceutical reduction of the brain
serotonin levels—eliminates the compromise effect. However, their re-
search does not address product category-specific effects. With respect
to durables, researchers might expect a serotonin deficiency—which
limits the participants' availability of cognitive resources, thereby
stalling their ability to engage in complex decision making—eliminates
the compromise effect. However, the increased involvement that
comes with choices between durables compared to FMCG might
override the mitigating effects of the serotonin deficiency, leaving the
compromise effect intact. Study 2 sets out to provide insights into
these opposing predictions in an exploratory way.

4.1. Methods and material

4.1.1. Experimental design, stimuli, and sample
Study 2 relies on a 2 × 2 × 2mixed factorial designwith two durable

categories (Braun's Oral-B electric toothbrushes and Sony's stereo
headphones—see Table A1 in the Appendix A for a description of prod-
uct variants and attributes), as well as on the number of products per
choice (first two and then three) as within-subjects factors and on the
experimental condition (treatment vs. placebo) as between-subjects
factor. Analogous to Lichters, Brunnlieb, et al. (2016), the participants
made six choices from sets comprising two product options {L, M},
followed by six further choices from sets comprising three options
{L, M, H} for each durable category (in total 24 choices). In each set,
the price of L was always lower than the price of M, whose price
was always lower than the price of H. Following Müller et al.
(2012), one choice task in each of the choices stages represents a
holdout task used for assessing the stability of the participants' pref-
erences and their attention span. The corresponding decisions were
excluded from the main analyses, resulting in 20 net decisions per
participant (2choice stages × 2categories × 5price scenarios).

The experimental design parallels that of study 1 (e.g., in terms of
the recruitment criteria, pre-choice inspection of products, and the
monetary compensation)with two exceptions. First, given the potential
interactions between serotonin and estrogen during the menstrual
cycle (Rubinow, Schmidt, & Roca, 1998), only males participated in
study 2. Second, because of the increased no-buy shares that come
with choices between durables (see study 1 results) in combination
with the decreased sample sizes in a pharmaceutical study, study 2
omits the no-buy option. The design therefore fully conforms to
Lichters, Brunnlieb, et al. (2016, study 4a), which is a necessary require-
ment for engaging in product category-related comparisons.

4.1.2. Research procedure
A total of 49 male students participated in study 2 (nTreatment = 25,

nPlacebo = 24). The research team screened all the participants for psy-
chiatric and neurological disorders. All of them also had to hand in
Toothbrush counts (%) Headphones counts (%)

ed CScore CSextended CScore CSextended

) 17 (39.5) 17 (37.8) 22 (51.2) 25 (55.6)
) 26 (60.5) 28 (62.2) 21 (48.8) 20 (44.4)
) 10 (58.8) 4 (28.6) 12 (54.5) 4 (20.0)
5) 7 (41.2) 10 (71.4) 10 (45.5) 16 (80.0)

- 3 - 5
0.023
1.76

CSextended (n = 45 per category).
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written informed consents. Exclusion criteria were cardiac, renal, pul-
monary, neurological, psychiatric or gastrointestinal disorders, medica-
tion/drug use, and a personal or family history of depressive disorders
(Lichters, Brunnlieb, et al., 2016). The experiment began with the ad-
ministration of either the treatment or a placebo drink in a randomized
double-blind procedure. The treatment group's amino acid drink lacked
tryptophan—the precursor of serotonin—thereby inducing amarked de-
crease in brain serotonin levels (Cooper, Bloom, & Roth, 2003). The pla-
cebo group's drink was identical to that of the treatment group, except
that it did contain tryptophan, thereby maintaining the participants'
brain serotonin level. The two drinks tasted identical. The main experi-
ment session started at 3 pm after a 5-hour resting period. The study
draws on a two-stage RPM proposed by Lichters et al. (2015). The par-
ticipants drew a ball from an urn with a 10% probability of winning
USD 72. All the winners subsequently drew a ball from another urn
that influenced which of their decisions would become payoff relevant.
The winners then paid for their chosen items by subtracting the item's
price from the USD 72. All other aspects of the research procedure cor-
respond to those of study 1. The overall procedure lasted an average of
90 min.

4.2. Results

4.2.1. Preliminary analyses
The preliminary analyses parallel those of study 1, but, in the context

of the pharmaceutical manipulation, they consider additional aspects
relevant. No significant differences occur between the two experimen-
tal groups in terms of age (mean = 24.80 years (2.81)), height
(mean = 183.35 cm (7.20)), and weight (mean = 83.37 kg (12.03)).
The participants also do not differ significantly regarding their quality
vs. price orientationmeasured on a four-point scale (1 “I only pay atten-
tion to the price” and 4 “I only pay attention to the quality” in both du-
rable categories (meanHeadphones = 2.79 (0.77) and meanToothbrushes =
2.42 (0.71)).

Similar to study 1, a further pre-analysis implemented twomixed ef-
fect GLMs, one for each product category, using the experimental group
(ATD treatment vs. placebo) as between-subjects factor. In linewith the
intended manipulation, the analysis reveals significant differences be-
tween the L, M, and H options regarding the perceived quality and
price across both product categories. Conversely, no significant interac-
tions emerged between the within-subjects factor (products) and the
between-subjects factor (ATD treatment vs. placebo). Likewise, no sig-
nificant main effect occurred across the models regarding the
between-subjects factor.

4.2.2. Analysis of the compromise effect
To test for the compromise effect in a within-subjects design, the

analysis contrasts the subjects' switching behavior across the two ex-
perimental conditions. In line with Lichters, Brunnlieb, et al. (2016),
the analysis excludes switches to theH options from further analysis be-
cause a subject-specific focus on high quality explains these switches ra-
tionally. Table 3 presents the corresponding results.
Table 3
Study 2: switching behavior (n = 49).a

Extended sets
(2nd choice stage)

L M H

Core sets
(1st choice stage)

Placebo
(n = 24; 480 decisions)

L 41 24 1
M 8 122 44

Treatment (ATD)
(n = 25; 500 decisions)

L 61 17 2
M 22 112 36

Switches from L to M: pPlacebo = 0.007; pTreatment = 0.522
a This table presents switches.Multiplying each cell by the factor two yields the number

of choices across both decision stages.

Please cite this article as: Lichters, M., et al., How durable are compromise e
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A total of 36.36% of the placebo group's decisions for L in the first
choice stage (CScore) switched to the compromise option M in the sec-
ond choice stage (CSextended). An exact McNemar test reveals that the
number of switches in linewith the compromise effect (L→M) is signif-
icant (p=0.007), providing support for the compromise effect's robust-
ness regarding durables in the placebo group. In the treatment group,
however, only 21.25% switches occurred from L to M, which is not sig-
nificant (p = 0.552).

A further robustness check accounts for multiple decisions per re-
spondent by drawing on the differences between each participant's rel-
ative frequency of switches from L to M and switches fromM to L after
adding H (Lichters, Brunnlieb, et al., 2016). This measure of a within-
subjects compromise effect ranges from −1 (if a participant only
switched in the opposite direction to the compromise effect) to 1 (the
participant switched—in accordance with the compromise effect—from
L to M in all the decision instances). In support of the previous analysis,
the mean within-subjects compromise effect is significantly greater
than zero in the placebo group (mean difference = 0.067 (SD =
0.149), t(23) = 2.186; p = 0.039), but not in the treatment group
(mean difference = −0.020 (SD = 0.150), t(24) = −0.667; p =
0.551). Likewise, the difference between the two groups is significant
(t(47) = 2.026; p = 0.048).

A further analysis of the participants' choice consistency on the basis
of the holdout choice sets (Lichters, Brunnlieb, et al., 2016) successfully
duplicates 95.4% of the decisions, indicating a high degree of choice con-
sistency and engagement.

4.2.3. The compromise effect in respect of durables vs. FMCG
A final analysis contrasts the effects from an analogous study on

FMCG (Lichters, Brunnlieb, et al., 2016) with those found in this study.
Analyzing the odds ratios of switching (i.e., L → M divided by
M→ L)—as appropriate for a within-subjects design—provides evidence
that the compromise effect is slightly larger for durables (odds
ratioPlacebo = 3.00) than for FMCG (odds ratioPlacebo = 2.88). Further-
more, the treatments' effect seems to be stronger in the FMCG domain
(odds ratioTreatment= 0.50) compared to durables (odds ratioTreatment=
0.94), as evidenced by the higher decline in the FMCG odds ratio. Thus,
the increased involvement in choices between durables decreases the
mitigating effects of cognitive impairment induced by a serotonin
deficiency.

5. General discussion and implications

5.1. Summary and managerial implications

Addressing Lichters et al.'s (2015) call for further research and taking
the limitations of prior studies into account (Table 1), this study used an
enhanced experimental design to examine the compromise effect in re-
spect of durables. The first of the two studies considered choices be-
tween real durable products with realistic prices, a meaningful set of
product attributes, and visual stimuli, while allowing the participants
to evaluate the products, offering a no-buy option, controlling for their
perception of the choice alternatives, and limiting the number of choice
tasks. The results provide evidence of the compromise effect's robust-
ness in binding choices between durables. A further comparison of the
effect's magnitude in binding choices reveals a significantly stronger ef-
fect in respect of durables than FMCG. These results extend recentmeta-
analytical work on the compromise effect in hypothetical decisions
(Neumann et al., 2016), showing that the effect's increase in respect of
durables generalizes to realistic binding choices. As binding buying de-
cisions regarding durables entail a higher perceived risk, this study's re-
sults support the notion that the compromise effect is a result of
applying complex decision rules instead of effortless choice heuristics
(e.g., Dhar & Gorlin, 2013; Khan et al., 2011; Lichters, Brunnlieb, et al.,
2016).
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Study 2 further supports this notion by showing that the compro-
mise effect in choices between durables diminishes under cognitive im-
pairment induced by a serotonin deficiency. Further analyses reveal
that, regarding durables, the decrease in the effects' magnitude is
lower than in terms of FMCG, providing additional evidence that the
compromise effect is more robust for choices between durables.

From a managerial standpoint, these results suggest that companies
could capitalize on compromise effects in the domain of durables rather
than FMCG. Marketing managers of producing firms should include a
high quality/high price premium variant in their product lines—even if
this variant is likely to induce higher per-unit production costs. The
very same holds for retailers' assortment strategies. Simonson (1999)
notes that “[…] product assortment can play a key role, not only in sat-
isfyingwants, but also in influencing buyerwants and preferences.” This
study suggests that this notion holds particularly for durables.

At the same time, the results indicate that the compromise effect is
only effective when the target population's serotonin levels are suffi-
ciently high. For example, research on serotonin and aging suggests
that serotonin brain levels increase in the early to mid-phase of aging
(Rehman & Masson, 2001), but decrease later on. Exposure to bright
light also increases serotonin levels, making the compromise effect
more relevant for companies operating in Southern countries such as
Brazil or Spain (e.g., Koc & Boz, 2014). As physical exercise also increases
brain serotonin levels, selling durables in corresponding service envi-
ronments (e.g., fitness centers) seems to be a promising avenue. At
the same time,marketing practitionerswho plan to exploit the compro-
mise effect should adopt strategies that enhance serotonin levels. These
strategies include, for example, increasing daylight exposure in retail
space, or offering serotonin-rich food in service environments
(e.g., pineapples, bananas; Koc & Boz, 2014). Finally, while adding pre-
mium options to existing product lines, aswell as creating shopping en-
vironments that increase serotonin levels seem to represent effective
ways to systematically and subconsciously (Simonson, 1989) direct
shoppers to a (usually more profitable) compromise option, marketers
should also take the ethical component of such practices into account.
This notion holds particularly for durables,which are generallymore ex-
pensive than FMCG. Therefore, the results also call for more consumer
Appendix A

Table A1
Product stimuli in the pilot study, studies 1 and 2.

Product name Attr. 1 Attr. 2

Coffeemaker
(pilot study)

Brewing time Automatic off after

L Phillips Senseo
HD 7810/60

30 s. per cup 60 min

M Phillips Senseo Viva Café
HD 7825/60

30 s. per cup 30 min

H Phillips Senseo Twist
HD 7870/60

30 s. per cup 15 min

Electric toothbrushes
(pilot study and study 1)

Number of brush heads Rot

L Oral-B Professional
Care 500

1 760

M Oral-B Professional
Care 1000

1 880

H Oral-B Triumph
5000 with SmartGuide

4 880

Electric toothbrushes
(study 2)

Number of brush heads Rotations per minute

L Oral-B PRO 1000 1 8600
M Oral-B PRO 2000 1 8800
H Oral-B PRO 3000 2 8800

Please cite this article as: Lichters, M., et al., How durable are compromise e
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information and enlightenment from governmental agencies, such as
the U.S. Federal Trade Commission (FTC) and consumer policy institu-
tions (e.g., Consumer Reports).
5.2. Limitations and future research directions

This research is—of course—not free from limitations. Each product
category relied on a single brand.While this procedure ruled out poten-
tial brand-induced (interaction) effects (Simonson & Tversky, 1992),
further research should broaden the scope by incorporating products
with different brands. Similarly, as buying situations usually consist of
many available options (e.g., Hauser, 2014; Langner & Krengel, 2013),
researchers should consider broader choice sets to assess whether the
compromise effect is also relevant after the participants have formed a
consideration set (Hauser, 2014). The participants in both studies
knew that they could possibly receive the chosen products immediately
after the experiment. However, Ryu et al. (2014) stress that choices for
compromise options aremore likely to occur if the choice consequences
are temporally proximal rather than distant. Therefore, future studies
may include more distant consequences (e.g., ordering from an online
shop). Adjusting the design by considering options that promote the
low quality/price alternative (e.g., Heath & Chatterjee, 1995) would
also be a fruitful avenue for future research, especially in the light of
common practice in the consumer electronics industry. In this industry,
companies often follow a price skimming strategy by initiating a prod-
uct life cycle with a high quality/high price product and later offering
low-budget variants (e.g., tablet PCs, the Apple iPhone). As such, a
major objective in further research on durables should consider differ-
ent entrant positions in the perceptual product space.
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Attr. 3 Attr. 4 Attr. 5 Attr. 6

Decalcification reminder Touch display Amazon rating Price

No No 4 (624) $40.17

Yes No 4 (195) $46.60

Yes Yes 4.5 (99) $80.35

ations per minute Battery life Amazon rating Price

0 7 days 4.5 (502) $18.20

0 7 days 4.5 (106) $32.73

0 10 days 4.5 (327) $98.83

Battery life Amazon rating Cleaning modes Price

7 days 4.5 1 $46.31 to $48.73
7 days 4.5 2 $50.16 to $52.58
7 days 4.5 3 $67.14 to $71.65

(continued on next page)
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Headphones
(pilot study and study 1)

Frequency response Sensitivity Cord length Amazon rating Price

L Sony Headphones
MDRZX300

10–24.000 Hz 102 dB 1.2 m 4.5 (243) $17.13

M Sony Headphones
MDRZX600

6–25.000 Hz 104 dB 1.2 m 4.5 (49) $28.77

H Sony Headphones
MDRZX700

5–40.000 Hz 106 dB 1.2 m 4.5 (11) $56.24

Headphones
(study 2)

Frequency response Sensitivity Cord length Amazon rating Price

L Sony MDRZX110 12–22.000 Hz 98 dB 1.2 m 4.0 $15.87 to $20.86
M Sony MDRZX300B DJ 10–24.000 Hz 102 dB 1.2 m 4.5 $21.79 to $26.78
H Sony MDRXB600 Extra Bass 4–24.000 Hz 104 dB 1.2 m 4.5 $47.38 to $52.93

All product variants were additionally described by their official product photos.

Table A1 (continued)
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Appendix B. Supplementary data

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.jbusres.2016.02.039.
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