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A B S T R A C T   

The present research extends findings on when and why consumers (fail to) adopt innovative food products by 
showing that consideration or consumption of such products (functional foods) can backfire when they entail an 
inherent and incompatible trade-off between healthiness and naturalness. Four experiments, examining con
sumers’ willingness to buy, try, and actually consume such foods, show that this trade-off yields a sense of 
ambivalence that spills over from single product exemplars to negatively affecting (unrelated members of) the 
parent category of functional foods. However, this effect is not invariant across consumers. Ironically, it is more 
pronounced for consumers that tend to be more open to novel experiences and also more open to ambivalent 
feelings to occur—consumers with lower levels of the Preference for Predictability. Implications for marketing 
practice are discussed.   

1. Introduction 

Yogurt fortified with probiotics, mineral water enriched with sele
nium, or skimmed milk with added dextrin. Have you recently pur
chased any of these (or other) novel “functional foods”? If you did not, 
then you are not alone. Despite popular belief, the global market for 
these products—until recently heralded as key innovations in the (food) 
market (e.g., Bigliardi & Galati, 2013; Menrad, 2004; Puhakka, Valve, & 
Sinkkonen, 2018)—is slowing down and actually declining in several 
parts of the world (NeutraceuticalsWorld, 2017; Siegrist, Shi, Giusto, & 
Hartmann, 2015; see also Mascaraque, 2017; Robinson, 2014). 

With the present research, we aim to demonstrate that a possible 
reason for this reluctance in adoption may be that functional 
foods—food items engineered to include specific novel ingredients to 
improve one’s (physical) health or reduce the risk of disease (Bar
auskaite et al., 2018; Choi & Reid, 2016; Diplock et al., 1999; Laros & 
Steenkamp, 2005; Van Kleef, van Trijp, & Luning, 2005)—are a specific 
instance of a food innovation that carries an inherently incompatible 
trade-off that may spur a sense of ambivalence (e.g., Cacioppo & Bernt
son, 1994; Cornil, Ordabayeva, Kaiser, Weber, & Chandon, 2014; Van 

Harreveld, Nohlen, & Schneider, 2015). Moreover, we propose that this 
experienced ambivalence may backfire and spill over to hurt (unrelated 
members of) the entire parent category. Finally, we suggest that this 
spillover may be particularly pronounced for consumers that are more 
sensitive to such ambivalence. 

2. Conceptual background and hypotheses development 

2.1. Innovative food products may induce ambivalence 

While previous research has shown that novel product attributes 
sometimes have a positive effect on consumers’ product evaluation and 
choice (e.g., Arts, Frambach, & Bijmolt, 2011; Carpenter, Glazer, & 
Nakamoto, 1994; Kardes, Kalyanaram, Chandrashekaran, & Dornoff, 
1993; Nowlis & Simonson, 1996, Posavac, Sanbonmatsu, Kardes, & 
Fitzsimons, 2004; Zhang & Markman, 1998), other studies suggest that 
attribute evaluations may also negatively affect preference and choice 
(cf., Brown & Carpenter, 2000; Kardes, Posavac, & Cronley, 2004; 
Simonson, Nowlis, & Simonson, 1993). We propose that such negative 
effects are particularly likely for specific types of innovative 
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products—those where the innovative attribute is not perceived as un
equivocally positive but instead triggers a sense of conflict due to an 
inherently incompatible trade-off. And this negative effect may not be 
limited to the product per se but may spill over to negatively affect re
sponses to the entire parent category of which the focal product serves as 
an exemplar. 

We use functional foods as a case in point. More specifically, research 
on the perceived healthiness of food products indicates that consumers 
expect health to associate with “all-natural”, non-processed food (e.g., 
Devcich, Pedersen, & Petrie, 2007; Gineikiene, Kiudyte, & Degutis, 
2017; Frewer, Scholderer, & Lambert, 2003). However, the perception 
of functional foods as engineered foods violates these consumer expec
tations (Ares & Gámbaro, 2007; Berry, Burton, & Howlett, 2017; Car
dello, 2003; Devcich et al., 2007; Hingston & Noseworthy, 2018). 
Consequently, because novel functional foods contain ingredients that 
are promising (and sometimes delivering) health benefits on the one 
hand, but are also engineered, processed, and artificial on the other, 
consumers may be faced with a situation where the same ingredient may 
simultaneously elicit opposing, incompatible evaluations of both posi
tive and negative valence. Hence, consumers being exposed to a func
tional food exemplar (considering or actually consuming one) may 
experience ambivalence—a simultaneous experience of positive and 
negative evaluations towards the same object, that is typically (although 
not always) experienced as aversive, provoking a sense of tension, 
indecision, and conflict (Cacioppo & Berntson, 1994; Newby-Clark, 
McGregor, & Zanna, 2002; Priester & Petty, 1996; Otnes, Lowrey, & 
Shrum, 1997; Pang, Keh, Li, & Maheswaran, 2017; Thompson, Zanna, & 
Griffin, 1995; Ruth, Brunel, & Otnes, 2002; Van Harreveld, Van der 
Pligt, & de Liver, 2009; Wang, Batra, & Chen, 2016; for a review, see Van 
Harreveld et al., 2015). Thus, building on the proposition of an inherent 
incompatibility between the claimed healthiness of functional foods on 
the one hand and their man-made, engineered, and artificial nature on 
the other, we expect that: 

H1. Compared to regular foods, consumers considering or actually 
consuming functional foods will experience higher levels of 
ambivalence. 

2.2. Functional food ambivalence may spill over to the entire parent 
category 

Can the experience of a specific instance of functional food ambiv
alence spill over beyond that specific exemplar, and hurt consumer re
sponses toward the entire parent category of functional foods? In this 
paper, we will define responses toward the parent category as the 
willingness to buy, try or consume from the parent category as a whole, 
or any of its members specifically. This spillover phenomenon is less well 
documented than the spillover from a parent category to a single 
exemplar of that category (see Posavac, Sanbonmatsu1, Seo, & Iaco
bucci, 2014; Votolato & Unnava, 2006). Yet, research on over
generalization by Osherson, Smith, Wilkie, Lopez, and Shafir (1990, see 
also Joiner & Loken, 1998) strongly suggests this possibility. More 
specifically, Osherson et al. (1990) labeled this tendency to (over) 
generalize from a single exemplar to a parent category the “inclusion 
fallacy” (see also Kardes et al., 2004; Shafir, Smith, & Osherson, 1990; 
Holyoak & Nisbett, 1988; Thagard & Nisbett, 1982). This literature 
suggests that the phenomenon is most likely: 1. when the key attributes 
of the exemplar are perceived as typical and salient; 2. when there is 
limited perceived variability among exemplars, and 3. when consumers 
do not have an established knowledge schema, i.e. when the encoun
tered exemplar is seen as novel (Osherson et al., 1990). Under these 
conditions, exemplar evaluations might spill over to a parent category, 
but will not go beyond the lowest level category that can be inferred 
from the exemplar. These conditions map well onto functional foods 
since they are mostly positioned based on their functional ingredient 
(Diplock et al., 1999; Siró, Kápolna, Kápolna, & Lugasi, 2008), thus 

creating attribute typicality and salience. This also reduces perceived 
variability to one main source of variance—the functional ingredient. 
Moreover, they are frequently seen as novel (Carillo et al., 2013; Urala, 
Schutz, & Spinks, 2011) so consumers do not have an established 
knowledge schema for them. The inclusion fallacy would thus predict a 
spillover (generalization) from the single functional food exemplar to 
the parent category of functional foods (the lowest level parent category 
to be inferred from the exemplar), but not to the category of regular 
foods. 

This process dovetails with what Oakley, Duhachek, Balachander, 
and Sriram (2008) term ‘singular judgment’—the isolated processing of 
a stimulus, due to the absence of an existing schema (see also Posavac 
et al., 2004). Because there is no schema stored in memory on com
parison points, reference brands, or a parent category, novel functional 
foods products will by necessity be perceived as the most prototypical 
representatives of a category (Carpenter & Nakamoto, 1989; Fennis & 
Stroebe, 2021; Kardes & Kalyanaram, 1992; Kardes et al., 1993). As a 
result, the evaluation of the most salient attribute (the functional 
ingredient) will not only strongly affect perception and choice of the 
specific product exemplar, but will also spill over and determine how the 
parent category (functional foods) will be evaluated. 

Thus, this reasoning implies that to the extent that the functional 
food exemplar induces ambivalence due to the inherent evaluative in
compatibility of the inferences associated with its main attribute, this 
ambivalence toward the exemplar may produce ambivalence toward the 
parent category and its members, which may spill over to negatively 
affect parent category responses as defined above. Interestingly, as 
research by Ueckermann, Hermann, Wentzel, and Landwehr (2010) 
suggests, this phenomenon may be particularly likely for new products 
with hybrid, ambiguous or incongruent attributes. Thus, in line with 
these and other inferential models (Evangelidis & van Osselaer, 2019; 
Simonson, 1989; see also Hsee & Leclerc, 1998), we propose: 

H2. Ambivalence toward the exemplar may produce ambivalence to
ward the parent category, which may spill over to negatively affect 
parent category responses. 

2.3. The moderating role of preference for predictability 

Hypotheses 1 and 2 state that exposure to a novel functional food 
exemplar triggers a sense of ambivalence, which may be transferred to 
the entire parent category of functional foods. However, this process—to 
the extent that it exists— will likely not be equally pronounced for 
everyone. Rather, a novel product like functional food will only produce 
ambivalence when the mixed reactions come to mind readily, which 
may not always be the case (Larsen, 2007). It thus makes sense to assume 
that the process is conditional and will be more pronounced for con
sumers that are particularly likely to “pick up” on such ambivalence. We 
propose that individual differences in the desire for expectation- 
congruent, secure and stable situations and objects, that are epistemi
cally consistent and unchallenged, may moderate the elicitation and/or 
spillover of ambivalence. Such individual differences are reliably 
captured by the Preference for Predictability construct (Kruglanski & 
Webster, 1996; Roets, Kruglanski, Kossowska, Pierro, & Hong, 2015). 
We propose two—competing—hypotheses for how consumers’ Prefer
ence for Predictability might qualify these effects. The first hypothesis is 
conceptually more straightforward than the second, and thus, the 
intuitively more compelling one. That is, while exposure to functional 
foods may induce undifferentiated ambivalence, any negative spillover 
on category responses will be stronger for consumers high in the Pref
erence for Predictability since these consumers might experience this 
ambivalence as more aversive than low Preference for Predictability 
consumers. Hence, the first hypothesis reads: 

H3. The spillover on parent category responses from exposure to 
functional food exemplars will be stronger for consumers high in the 
Preference for Predictability. 
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However, a more in-depth analysis of the literature also suggests a 
second, competing hypothesis. Note that ambivalence captures a sense 
of conflict as a function of the parallel juxtaposition of incongruent, 
opposing evaluations elicited by a novel product. It may be that to 
experience such ambivalence in the first place requires a certain level of 
openness to novelty, expectation violation, and epistemic incongruence 
that high Preference for Predictability consumers might block or pre
clude due to their tendency for epistemic ‘seizing’ and ‘freezing’ (see 
Roets et al., 2015; Kruglanski & Webster, 1996). Indeed, research by 
Fernbach, Darlow, and Sloman (2010) suggests that—in line with this 
seizing and freezing— engaging in predictive reasoning (a chronic ten
dency for high but not low Preference for Predictability individuals) 
reduces sensitivity to alternative, potentially incongruent perceptions, 
and possibilities. If so, then experiencing ambivalence, and hence also its 
spillover, might be higher for low, rather than high Preference for Pre
dictability consumers. This would be in line with findings suggesting 
that low Preference for Predictability is associated with less bias due to 
pre-existing attitudes when forming judgments (Dijksterhuis, Van 
Knippenberg, Kruglanski, & Schaper, 1996), and a general receptivity to 
novel and unpredictable situations and objects (Kardes, Fennis, Hirt, 
Tormala, & Bullington, 2007; Webster & Kruglanski, 1997). Note that 
openness to epistemic incongruence does not equate with embracing it— 
“allowing” for the experience of ambivalence does not necessarily imply 
positively evaluating it, but merely refraining from premature seizing or 
freezing, and being sensitive to alternative perceptions and possibilities 
(Roets et al., 2015). This yields competing Hypothesis 4: 

H4. Ambivalence from exposure to functional food exemplars and its 
spillover on parent category responses will be stronger for consumers 
low in the Preference for Predictability. 

Hence, H3 and H4 both assume that the Preference for Predictability 
will moderate the impact of exposure to functional food exemplars on 
parent category responses. However, they differ in two respects: 1. the 
direction of that moderation and 2. where in the full causal sequence it 
takes place. First, H3 holds that the impact of exposure to functional 
foods is stronger for consumers high in the Preference for Predictability 
and H4 holds that this effect is stronger for consumers low in this trait. 
Second, in a full conditional process model, while both hypotheses as
sume a conditional indirect effect, H3 holds that the Preference for 
Predictability would moderate the impact of ambivalence toward the 
parent category (mediator 2) on parent category responses (the 
outcome), while H4 holds that Preference for Predictability would 
moderate the impact of exposure to a functional food exemplar (the 
antecedent) on ambivalence toward that exemplar (mediator 1; see 
Fig. 1 for a summary of all hypotheses). 

3. The present research 

We examined the empirical support for our hypotheses in four ex
periments, conducted both online and in the lab, including both un
dergraduate students and “real consumers”, focusing on different novel 
functional food products that were either merely considered or actually 
consumed (see Table 1 for an overview of hypotheses and the extent of 
empirical support across all studies). Moreover, we assessed a range of 
different ensuing category-related consumer responses including will
ingness to buy and try functional food products, and their actual 
consumption. 

In Experiment 1, we examine whether exposure to a specific func
tional food exemplar affects parent category responses, i.e., the 

Fig. 1. Summary of Hypotheses.  

Table 1 
Summary of empirical support for hypotheses per study.  

Hypothesis Exp. 1 Exp. 2A Exp. 2b Exp. 3 

H1: Compared to regular 
foods, consumers 
merely considering or 
actually consuming 
novel functional foods 
will experience higher 
levels of ambivalence  

Not tested Supported Not tested Supported 

H2: Ambivalence toward 
the exemplar may 
produce ambivalence 
toward the parent 
category, which may 
spill over to negatively 
affect parent category 
responses.  

Not tested Not tested Not tested Supported 

H3: The spillover on 
category responses 
from exposure to 
functional food 
exemplars will be 
stronger for consumers 
high in the Preference 
for Predictability  

Not 
supported 

Not 
supported 

Not 
supported 

Not 
supported 

H4: Ambivalence from 
exposure to functional 
food exemplars and its 
spillover on parent 
category responses will 
be stronger for 
consumers low in the 
Preference for 
Predictability. 

Supported Supported Supported Supported  
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willingness to buy from the parent category (as implied by H2), and we 
assess initial support for H3 and H4 examining whether any effects on 
parent category responses are moderated by the Preference for Pre
dictability and if so, how. Experiments 2A and 2B then build on the 
findings using a “causal chain approach” (Spencer et al., 2005). More 
specifically, if the negative impact of functional food exposure on parent 
category responses is indeed caused by conflicting evaluative inferences 
about the healthiness and artificiality of the innovative food ingredient, 
then by implication any exposure-induced ambivalence and any ensuing 
negative effects should be reduced or even attenuated if the focal 
ingredient that brings the health benefit is presented as being naturally 
present, rather than engineered and artificially added. Experiment 2A 
directly tests this assumption using a manipulation that keeps the 
particular health-related ingredient constant yet highlights that it is 
either artificially added or naturally present in the product. This study 
tests the impact of this manipulation on ambivalence (as per H1). 
Experiment 2B then assesses whether this same manipulation also af
fects parent category responses, i.e., the willingness to try products from 
the parent category of functional foods (as implied by H2). Moreover, 
both studies aim to find converging evidence for the moderating role of 
consumers’ Preference for Predictability, assessing further support for 
H3 or H4. Finally, in Experiment 3, we use “real” consumers and we 
bridge the “intention-behavior gap” (Fennis, Adriaanse, Stroebe, & Pol, 
2011) by moving from willingness to buy and trial intentions to actual, 
overt consumer behavior, both concerning exposure to an actual, func
tional food exemplar (which is actually tasted) as well as any ensuing 
category-related responses (actually consuming an unrelated member 
from the same parent category). In this study, we test the full (moder
ated) sequence of spillover effects, thus simultaneously testing H1, H2, 
H3, and H4 in one single study and so aim to replicate, extend, and 
integrate the various findings. Thus, as per H1, we explicitly test 
whether exposure to a functional food exemplar (compared to its regular 
counterpart) produces higher levels of ambivalence toward that exem
plar and whether (and if so, how) that effect is moderated by the Pref
erence for Predictability (as per H3 and H4). In turn, as per H2, this 
study also assesses whether any (conditional) effect on exemplar 
ambivalence (mediator 1) affects ambivalence towards an unrelated 
member of the parent category of functional foods (mediator 2) and 
whether that, in turn, spills over to negatively affect the willingness to 
consume this unrelated member. In addition, in this study, we examine 
the extent to which other associations than conflicting evaluations be
tween healthiness and naturalness can account for the effects and 
whether the “neighboring” constructs of need for order, decisiveness, 
closemindedness, and discomfort with ambiguity (Webster & Kru
glanski, 1997) yield similar results as the Preference for Predictability. 

3.1. Measurement, sampling, and power considerations 

In this research, we measure subjective, rather than objective, 
ambivalence (Van Harreveld et al., 2015), because the former directly 
taps into the extent to which the consumer feels torn between both sides 
of the attitude object and thus actually experiences a conflict or incon
gruence, whereas the latter merely records the simultaneous existence of 
positive and negative associations, but without capturing the psycho
logical salience of a conflict. More importantly, the literature converges 
that subjective and objective ambivalence frequently correlate only 
modestly, if at all (e.g., Armitage & Arden, 2007), that measures of 
objective ambivalence are sometimes psychometrically challenged 
(Ullrich, 2012; Ullrich, Schermelleh-Engel, & Böttcher, 2008), and that 
subjective ambivalence is a stronger predictor of emotion, cognition and 
behavior than objective ambivalence (e.g., Lipkus, Green, Feaganes, & 
Sedikides, 2001; Newby-Clark et al., 2002; see Van Harreveld et al., 
2015 for an extended discussion). 

For all studies, except Experiment 3, we used convenience sampling, 
aimed at maximizing statistical power within the limits of practical 
feasibility given the available financial means or the labs where the data 

were collected (i.e., collecting as many observations as possible given 
our budget or given the allotted lab time). For each study, we performed 
a sensitivity analysis using G*Power (Faul, Erdfelder, Buchner, & Lang, 
2009) to assess the actual power of our studies. Based on a pilot study 
and recent research on ambivalence (Van Harreveld et al., 2014), we 
expected small to medium effect sizes. The results of these sensitivity 
analyses showed that, for all studies, we obtained adequate power to 
detect effects of f2 = 0.076 or larger, which is in line with the pilot re
sults, and results of previously reported studies on ambivalence. 

4. Experiment 1 

Experiment 1 aimed to assess whether exposure to a functional food 
exemplar (compared to its regular counterpart) would negatively affect 
responses to the parent category (as implied by H2). Moreover, this 
study tests whether any effects found would be moderated by con
sumers’ Preference for Predictability (cf. Kruglanski & Webster, 1996), 
and if so, how, thus providing initial support for H3 and H4. 

4.1. Method 

4.1.1. Design and participants 
One hundred undergraduate students from a European business 

school (Mage = 20.74, SD = 1.27, 50.0% self-ascribed female) partici
pated in a lab study in exchange for partial course credit. Participants 
were randomly assigned to conditions and asked to imagine a shopping 
scenario where they were given a coupon to buy a new (unbranded) 
milk. The study employed a single factor (type of food exemplar: regular 
vs. functional) between-participants design with individual differences 
in the Preference for Predictability as a measured continuous predictor.1 

4.1.2. Procedure 
We adapted the procedure outlined by Karmarkar and Bollinger 

(2015). Participants were randomly assigned to either the regular food 
exemplar condition or the functional food exemplar condition. More 
specifically, after introducing the study, all participants were asked to 
imagine doing their regular shopping and were told they would be 
offered a 2 Euro coupon which they could spend on a new (unbranded) 
milk, offered in the promotions section (a store area where discounts and 
new product promotions are advertised, often using promotion mate
rials that have been developed specifically for this purpose, cf. De 
Pelsmacker, Geuens & Van Den Bergh, 2017). In the functional food 
exemplar condition, the milk was presented as enriched with dextrin, 
which helps to control weight and yields a feeling of satiety, whereas 
this ingredient and information were absent in the regular food exem
plar condition (see Supplemental Materials for the stimulus materials). 

4.1.3. Measures 
After reading the shopping scenario, and hence after all participants 

were either exposed to the regular food exemplar (the regular milk) or 
the functional food exemplar (the milk with added dextrin), we intro
duced all participants to the parent category of functional foods, 
described as “foods with added ingredients that have beneficial effects 
on bodily functions and help to improve a state of health and well-being. 
For example, water with extra added minerals or vitamins or yogurt with 
extra added bifid bacteria” (based on Diplock et al., 1999; see also Laros 
& Steenkamp, 2005). After this, to measure parent category responses, 
we assessed consumers’ willingness to buy products from the parent 
category of functional foods (so not the specific exemplar considered 
earlier) using a three-item scale based on Putrevu and Lord (1994): It is 
very likely that I will buy functional food products, I will purchase functional 

1 Note: All studies included additional items that were included for explor
atory purposes. Since they were not focal to the present investigation, we did 
not analyze these data. 
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food the next time I need food products, I will definitely try functional food 
products (1 = totally disagree, 7 = totally agree; M = 4.04, SD = 1.60, 
Cronbach’s α = 0.87; see Supplemental Materials for means and stan
dard deviations as a function of experimental manipulations for all 
outcome variables for all studies). Finally, we measured individual dif
ferences in the Preference for Predictability using a four-item measure 
adapted from Katsikeas, Auh, Spyropoulou, and Menguc (2018), Roets 
et al. (2015). and Kruglanski and Webster (1996). Example items 
include: I dislike unpredictable situations and I do not enjoy the uncertainty 
of going into a new situation without knowing what might happen (1 =
totally disagree, 7 = totally agree). We averaged the scores on the items 
to arrive at an overall index of Preference for Predictability with lower 
scores indicating lower levels of this preference (M = 4.20, SD = 1.35, 
Cronbach’s α = 0.76). 

4.2. Results and discussion 

Given the continuous nature of our moderator, we used regression 
analysis with Hayes’ (2018) PROCESS macro (Model 1, using 5000 
bootstraps) to analyze the data. Thus, we regressed overall willingness 
to buy from the parent category of functional foods on the type of food 
exemplar (dummy coded, the regular milk condition being the reference 
category), Preference for Predictability (mean-centered), and their 
interaction. 

While the effect of Preference for Predictability was non-significant 
(B = 0.01, SE = 0.12, t < 1), this analysis yielded a significant and 
negative effect of the type of food exemplar on category responses, as 
implied by H2 (B = -0.34, SE = 0.15, t(96) = -2.25, p =.027). This effect 
indicated that, compared to the regular milk (the regular food exem
plar), exposure to the milk with added dextrin (the functional food 
exemplar) negatively affected parent category responses, i.e., the overall 
willingness to buy products from the parent category of functional foods. 
Importantly, the interaction between the type of food exemplar and 
Preference for Predictability proved to be significant and qualified this 
effect of the type of food exemplar (B = 0.32, SE = 0.12, t(96) = 2.75, p 
=.007). 

Additional simple slopes analyses to probe the interaction showed 
that exposure to a functional food exemplar predicted lower levels of 
willingness to buy products from the parent category of functional foods 
only among participants who scored low on the Preference for Predict
ability (evaluated at − 1 SD from the mean; B = -0.77, SE = 0.22, p 
=.001). For participants with a high Preference for Predictability 
(evaluated at + 1 SD from the mean), this effect was attenuated and 
consideration of a functional food exemplar did not affect willingness to 
buy from the parent category (B = 0.08, SE = 0.22, t < 1). 

In sum, these results are in line with implications from H2. In addi
tion, the results support H4, but not H3, in showing that the impact of 
functional food exposure on category-related responses is more pro
nounced for consumer low, rather than high in the Preference for 
Predictability. 

5. Experiment 2A 

The previous findings show that considering a functional food 
exemplar may reduce consumers’ buying intentions with regard to the 
parent category. Moreover, these effects are conditional and more pro
nounced for consumers with lower levels of the Preference for Predict
ability. The present and following studies extend these findings by 
testing the main assumptions underlying our hypotheses using a causal 
chain approach (cf. Spencer et al., 2005). That is, if exposure to a 
functional food exemplar induces ambivalence and this ambivalence is 
indeed a function of conflicting assumptions about the healthiness of the 
novel food ingredient on the one hand, and its artificiality on the other, 
then by implication any ensuing ambivalence and negative parent 
category effects should be attenuated if the novel ingredient is presented 
as being naturally present, rather than engineered and artificially added. 

Moreover, this manipulation allowed us to rule out as an alternative 
explanation that it is the mere presence of any (as opposed to no) 
ingredient that accounts for the previous findings. 

We will use this manipulation in the present experiment to assess 
whether it affects experienced ambivalence toward the exemplar, 
moderated by consumers’ Preference for Predictability (testing H1 and 
H3/H4). 

5.1. Method 

5.1.1. Design and participants 
This online study used a heterogeneous sample of 207 participants 

(Mage = 25.78, SD = 8.471, 68.5% self-ascribed female, 29.5% male, 
1.9% other), including undergraduate students as well as individuals 
with other backgrounds. Participation was voluntary. The study 
employed a design with type of ingredient (artificially added vs. natu
rally present) as a between-participants factor and individual differences 
in the Preference for Predictability as a measured continuous predictor. 

5.1.2. Procedure 
Participants were randomly asked to imagine one of two experi

mental scenarios on doing their regular shopping. At the entrance of a 
shopping center, they were offered a bottle of new still mineral water. In 
the natural ingredient condition, the still water was presented as a 
“natural mineral water containing 40 mg of naturally occurring mag
nesium which comes from the depths of springs”. In the artificial 
ingredient condition, the still water was presented as “a purified and 
carefully filtered mineral water containing an extra added 40 mg of 
magnesium which comes from our health and nutrition lab”. In both 
conditions, the ingredient was described as follows: “magnesium helps 
to build bones, enables nerves to function, and is essential to the pro
duction of energy from food”. To strengthen the manipulation, we asked 
all participants to write about the product and its ingredients using 3 to 5 
sentences. 

5.1.3. Measures 
We assessed subjective ambivalence towards the mineral water using 

the measure developed by Priester and Petty (1996; 2001), rating the 
extent to which the words mixed, conflicted and indecision described their 
feelings toward the water on a 6-point rating scale, where 0 means “do 
not harbor this feeling”, 1 means “slightly” and 5 “extremely”. We 
averaged the scores on these items to create an ambivalence measure 
with higher scores indicating higher levels of experienced ambivalence 
toward the water (M = 2.86, SD = 1.31, Cronbach’s α = 0.85). We also 
measured participants’ Preference for Predictability using the eight-item 
scale developed by Roets and Van Hiel (2007; see also Webster & Kru
glanski, 1994; M = 3.84, SD = 0.78, Cronbach’s α = 0.76). 

5.2. Results and discussion 

5.2.1. Preliminary analysis 
To assess how our manipulated conditions performed, we analyzed 

the sentences written down after participants were exposed to the 
respective conditions using both a qualitative and a more quantitative 
approach. Qualitatively, we explored the use of words indicative of the 
conditions to which participants were assigned. In both conditions, 
participants typically acknowledged the main ingredient, magnesium (e. 
g., “I think that magnesium is very important so I should buy it” [typos 
corrected throughout]), and its potential health benefits, using words 
such as ‘health’ ‘healthy’, ‘good’, ‘interested’ and ‘interesting’ (e.g., 
“Sounds interesting. Seems like a healthy product to me”; “It is probably 
a good product”). 

In line with the manipulation, in the natural ingredient condition, 
participants typically used words such as ‘natural’, (e.g., “It should be 
good for you because it’s all natural”), ‘normal’ (e.g., “Healthy, fresh, 
normal”) and ‘regular’ (“I think it is a natural regular good product 
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which is being offered”) to describe the water. In contrast, in the arti
ficial ingredient condition, participants made references to words such 
as ‘supplement’ (e.g., “A product that has extra nutrition supplements in 
it, is not natural”), ‘artificial’ (e.g., “I might be worried about the fact 
that the nutrients came from the ’lab’, as it sounds a bit artificial”), 
‘added’ (e.g., “Added magnesium probably won’t do me any harm, but it 
won’t do me any good either”), ‘additional’ (e.g., “I am a bit confused 
why still water has to contain magnesium because I am thinking of water 
as being all natural without needing additional ingredients”) and ‘extra’ 
(“Extra magnesium sounds good, but I don’t know if it is actually good”). 

A more quantitative follow-up analysis used the program Linguistic 
Inquiry and Word Count (LIWC; Pennebaker, Boyd, Jordan, & Black
burn, 2015). We used the 2015 version of the text-analysis program that 
assigns words to word categories based on accumulated dictionaries. 
These categories also assess various psychological variables, such as 
positive and negative emotions, or the extent of cognitive processing 
(Pennebaker et al., 2015). Given that ambivalence captures the simul
taneous experience of positive and negative evaluations, but is typically 
experienced as aversive (e.g., Van Harreveld et al., 2015), we choose to 
use the program to gauge the extent to which our manipulations induced 
positive and negative emotions. We used word categories that represent 
positive emotions (e.g., good, like, happy, hope) and negative emotions 
(e.g., bad, hate, hurt). Each category is represented by percentages that 
are calculated by counting the number of words belonging to a specific 
word category and then dividing this number by word count (Penne
baker et al., 2015). To examine whether our manipulation elicited dif
ferences in categories measuring positive and negative emotions, we 
used an independent samples t-test. The results indicate that the artifi
cial ingredient condition resulted in (marginally) more negative 
emotions-related words than the natural ingredient condition (t(180) =
1.85, p = 0.066; Martficial = 1.33, SDartficial = 4.72, Mnatural = 0.39, 
SDnatural = 1.51). In contrast, we did not find significant differences of 
exposure to the artificially added (vs. natural) ingredient on positive 
emotions-related words (t(180) = 1.14, p = 0.256, Martficial = 9.06, 
SDartficial = 9.39, Mnatural = 11.12, SDnatural = 14.19). These results map 
well onto the ambivalence construct. As expected, the key ingredient 
and its health benefit appear to yield similarly positive emotions in both 
conditions, but its artificiality in the artificial ingredient condition in
duces more negative emotions compared to the natural ingredient 
condition. 

5.2.2. Target analysis 
Similar to the previous study, we used Hayes’ (2018) PROCESS 

macro (Model 1, using 5000 bootstrap samples) with subjective 
ambivalence as criterion and type of ingredient (dummy coded, the 
natural ingredient condition being the reference category), Preference 
for Predictability (mean-centered) and their interaction as predictors. 
While the effect of Preference for Predictability was not significant (B =
0.27, SE = 0.16, t(203) = 1.67, p =.097), the analysis yielded a sig
nificant effect of type of ingredient on ambivalence, in line with H1 (B =
0.39, SE = 0.18, t(203) = 2.23, p =.027). This effect indicated that the 
mineral water containing the artificial ingredient induced more 
ambivalence than the water containing the same ingredient, but natu
rally present. In addition, the interaction between type of ingredient and 
Preference for Predictability proved to be significant (B = -0.71, SE =
0.23, t(203) = -3.11, p =.002). Additional simple slopes analyses to 
probe the interaction supported H4 by showing that exposure to the 
artificial ingredient (compared to the natural ingredient) induced higher 
ambivalence but only among participants with a low Preference for 
Predictability (evaluated at − 1 SD from the mean; B = 0.94, SE = 0.25, p 
=.0002). For participants with a high Preference for Predictability 
(evaluated at + 1 SD from the mean), this effect was attenuated and 
exposure to the artificially added (vs. natural) ingredient did not affect 
ambivalence (B = -0.16, SE =.25, p =.527, n.s.). 

Hence, in Experiment 2A we showed that, in line with H1, consid
ering a novel functional food exemplar (i.e., containing an ingredient 

yielding both health benefits, as well as being artificially added) will 
induce higher levels of ambivalence compared to its regular counterpart 
(i.e., the product containing the same ingredient with similar health 
benefits, but being naturally present). However, in line with the results 
from the previous study and H4, this ambivalence is observed particu
larly among those consumers that show a baseline openness to incon
gruent, possibly conflicting perceptions, i.e., consumers with low levels 
of the Preference for Predictability. 

The next studies will build on these results. Experiment 2B aims to 
show that the same manipulation used presently will negatively affect 
parent category-related responses (as implied by H2) and examines 
whether any negative effects on parent category responses are condi
tional on the Preference for Predictability (as per H3/H4). Finally, 
Experiment 3 tests all hypotheses simultaneously by using a similar 
manipulation. This study aims to show that exposure to a functional food 
exemplar induces ambivalence toward that exemplar (as per H1), which 
will affect ambivalence toward an unrelated member of the parent 
category of functional foods, in turn spilling over to affect the con
sumption of that parent category member (as per H2). Moreover, in 
Experiment 3, we will again assess the role of Preference for Predict
ability to find converging evidence favoring either H3 or H4. 

6. Experiment 2B 

In Experiment 2B we use the same manipulation to extend the pre
vious findings by showing that exposure to a novel functional food 
exemplar containing an artificially added ingredient (compared to its 
natural counterpart) may also negatively affect parent category-related 
responses. In addition, this study aims to find converging evidence for 
the moderating role of Preference for Predictability. Finally, we assess 
the robustness of our findings by zooming in on a different parent 
category-related dependent variable: the general willingness to try and 
adopt products from the parent category. 

6.1. Method 

6.1.1. Design and participants 
The experiment was conducted at a European business school lab. 

We used a sample of 133 undergraduate students (Mage = 20.52, SD =
1.14, 55.6% self-ascribed female) that participated in exchange for 
partial course credit. The study employed the same design as Experiment 
2A with type of ingredient (artificially added vs. naturally present) as a 
between-participants factor and individual differences in the Preference 
for Predictability as a measured continuous predictor. 

6.1.2. Procedure 
We used the same scenarios and instructions as in the previous study. 

Hence, as part of a study on consumer values and beliefs, participants 
were randomly asked to imagine one of two experimental scenarios on 
doing their regular shopping and being offered either a bottle of new still 
mineral water presented either as “a natural mineral water containing 
40 mg of naturally occurring magnesium which comes from the depths 
of springs” (the natural ingredient condition) or “a purified and carefully 
filtered mineral water containing an extra added 40 mg of magnesium 
which comes from our health and nutrition lab” (the artificially added 
ingredient condition). In both conditions, the ingredient was described 
as follows: “magnesium helps to build bones, enables nerves to function, 
and is essential to the production of energy from food”. To strengthen 
the manipulation, we again asked all participants to write about the 
product and its ingredients using 3 to 5 sentences. 

6.1.3. Measures 
We used a three-item willingness to try scale, adapted from Aque

veque (2016) as an alternative dependent variable capturing trial and 
adoption intentions toward the entire parent category of functional 
foods. Sample items include “If somebody gives me a functional food 
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product, I will try it” and “Overall, I am very interested in trying functional 
food products” (1 = totally disagree, 7 = totally agree, M = 5.09, SD =
1.23, Cronbach’s α = 0.74). 

As in Experiment 1, we also measured participants’ Preference for 
Predictability using the four-item scale (M = 3.73, SD = 1.14, Cron
bach’s α = 0.65). 

6.2. Results and discussion 

6.2.1. Preliminary analysis 
Similar to Study 2A, we analyzed the sentences participants wrote 

down after being exposed to the respective conditions, both qualita
tively and quantitatively. Qualitatively, we again explored the use of 
words indicative of the conditions to which participants were assigned. 
Similar to the previous study, in both conditions, participants used 
words to acknowledge the presence of the main ingredient, magnesium 
(e.g., “I think magnesium is good” [typos corrected throughout]), and its 
potential health benefits, using words such as ‘minerals’, ‘health’, 
‘healthy’, and ‘good’ (e.g., “This new mineral water seems to be very 
healthy”; “Magnesium is good for health so I would take it”). 

In line with the manipulation, in the natural ingredient condition, 
participants typically used words such as ‘natural’ (e.g., “Also I think 
that it’s good that there is some naturally occurring magnesium because 
it helps to build bones”; “I like this product. It is natural, without added 
flavors. This water is good for health and should be tasty”), ‘benefits’ (e. 
g., “Well the description sounds good, knowing that the product will 
bring benefits to me I would be interested in it”), and ‘beneficial’ (“This 
product might be beneficial for my health”) to describe the water. In 
contrast, in the artificially added ingredient condition, participants 
made references to words such as ‘supplement’ (e.g., “I’d rather go to the 
drugstore and buy food supplements with magnesium or something like 
that”), ‘added’ (e.g., “I’m afraid about the quality of extra added mag
nesium, because it is from a lab, and it can be a chemical thing, but if 
they can prove that it is ok, then ok”), and ‘additional’ (e.g., “If many 
ingredients are put in, there is a chance of additional substances, which 
could be not so well”). 

A quantitative follow-up analysis similar to Experiment 2A, using the 
LIWC text analysis program (Pennebaker et al., 2015) paralleled the 
results reported previously. We assessed positive and negative emotions 
as a function of our manipulation. The independent samples t-test in
dicates that the artificial ingredient condition yielded more negative 
emotions-related words than the natural ingredient condition (t(131) =
2.19, p = 0.03; Martficial = 0.85, SDartficial = 2.04, Mnatural = 0.21, SDna

tural = 0.80). In contrast, we did not find significant differences of 
exposure to the artificially added (vs. natural) ingredient on positive 
emotions-related words (t(131) = 1.30, p = 0.196, Martficial = 6.24, 
SDartficial = 4.82, Mnatural = 7.36, SDnatural = 5.06). These results are in 
line with the previous findings and support the performance of our 
manipulation. 

6.2.2. Target analysis 
Similar to the previous studies, we used Hayes’ (2018) PROCESS 

macro (Model 1, using 5000 bootstrap samples) with willingness to try 
the parent category as criterion and type of ingredient (dummy coded, 
the natural ingredient condition being the reference category), Prefer
ence for Predictability (mean-centered) and their interaction as pre
dictors. Neither the effect of Preference for Predictability (B = 0.06, SE 
= 0.10, t < 1), nor of type of ingredient was significant (B = -0.30, SE =
0.22, t(129) = -1.38, p =.170). However, the interaction between type 
of ingredient and Preference for Predictability again proved to be sig
nificant (B = 0.44, SE = 0.19, t(129) = 2.34, p =.021). Additional 
simple slopes analyses to probe the interaction again confirmed H4 and 
showed that exposure to the artificial ingredient (compared to the nat
ural ingredient) induced a lower willingness to try products from the 
parent category, but only among participants with a low Preference for 
Predictability (evaluated at − 1 SD from the mean; B = -0.80, SE = 0.31, 

p =.010). For participants with a high Preference for Predictability 
(evaluated at + 1 SD from the mean), this effect was attenuated and 
exposure to the artificially added (vs. natural) ingredient did not spill 
over to affect willingness to try products from the parent category (B =
0.20, SE = 0.30, p =.500, n.s.). 

Hence, in Experiment 2b, using the same causal chain approach 
(Spencer et al., 2005), we showed that the overall willingness to try 
products from the parent category proves to be a function of the 
perception of a specific exemplar of these products that includes a 
healthy ingredient that is artificially added, rather than naturally pre
sent, moderated by the Preference for Predictability. Thus, we found 
that ambivalence-inducing functional foods (as per Experiment 2A) may 
negatively affect category responses among low, but not high Preference 
for Predictability consumers, thus supporting H4. 

7. Experiment 3 

Experiment 3 aimed to replicate, extend, and integrate the findings 
of the previous studies. We aimed to demonstrate the robustness of the 
previous results by relying on “real” consumers (rather than under
graduate student participants). Moreover, we extended the “playing 
field” of our reasoning from evaluations and perceptions of novel 
functional foods to actual, overt consumer behavior (food and beverage 
intake), both concerning exposure to an actual (functional) food product 
as well as any ensuing category-related responses. We used the same 
causal chain approach (Spencer et al., 2005) as in Experiment 2A and 2b 
and included an alternative measure of ambivalence, enabling us to find 
converging evidence for the viability of the approach. 

In a full moderated mediation model, we tested all hypotheses. That 
is, in an integrated model we tested whether novel exemplar-induced 
ambivalence (as per H1) may spill over to (another member of) the 
parent category of functional foods (as per H2) and whether these effects 
will be conditional on consumers’ Preference for Predictability (as per 
H3 and H4). This yields a test of a comprehensive conditional serial 
mediation model where exposure to a specific functional food exemplar 
with an artificially added (vs. naturally present) ingredient (the ante
cedent) affects experienced ambivalence towards this exemplar (medi
ator 1, ME1), which in turn increases subjective ambivalence towards 
another unrelated member from the parent category of functional foods 
(mediator 2, ME2) and spills over to negatively affect ensuing responses 
toward that unrelated category member—actual overt consumption of 
this other, unrelated member from the functional foods category (the 
consequence). This allows us to test H1 and H2. 

The pattern of the previous Experiments supports H4 rather than H3, 
implying that openness to epistemic incongruence (intrinsic to a low 
Preference for Predictability) does not necessarily imply positively 
evaluating it, but merely refraining from premature seizing or freezing 
(Roets et al., 2015; Webster & Kruglanski, 1994). Hence, the results for 
Experiment 2A suggest that the Preference for Predictability would 
moderate the relationship between exposure to the specific functional 
food exemplar (the IV) and experienced ambivalence towards this 
innovative exemplar item (ME1), such that the impact of exposure to 
products that represent an incompatible trade-off between healthiness 
and naturalness on ambivalence is more pronounced for consumers low 
in the Preference for Predictability. We also aim to rule out alternative 
models where the moderation affects the ME1-ME2 link and where the 
moderation affects the ME2 – DV link. Furthermore, we test a competing 
explanation, addressing the possibility that our spillover effects on 
category-related responses stem not from differential ambivalence but 
from differential attributions of healthiness and trust linked to the 
(functional) ingredient. In addition, we also test whether the spillover 
effects of ambivalence are particular to another member of the same 
parent category (as per H2) or also generalize to its regular (i.e., non- 
functional) counterpart. 
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7.1. Method 

7.1.1. Design and participants 
The experiment was conducted at a European business school lab. 

We used a sample of 220 general population consumers of various ages, 
recruited from a professional research agency panel (Mage = 27.43, SD 
= 12.94, 55.7% self-ascribed female). Similar to the previous experi
ment, we used a design with type of ingredient (artificially added vs. 
naturally present) as a between-participants factor and individual dif
ferences in the Preference for Predictability as a measured continuous 
predictor. For our two mediators, we measured experienced ambiva
lence towards the exemplar (mediator 1, ME1) and subjective ambiva
lence towards another unrelated member from the parent category of 
functional foods (mediator 2, ME2). As our DV, we assessed the actual 
consumption of this other, unrelated functional food product and its 
regular counterpart. 

7.1.2. Procedure 
As part of a study on consumer values and beliefs, participants were 

randomly assigned to one of the two conditions and were informed that 
we aimed to study consumer opinions concerning newly manufactured 
products. In each cubicle, we placed a closed small white unmarked box 
and a glass containing approximately 150 ml. of still water. First, par
ticipants were asked to taste and evaluate the water. In line with the 
previous study, in the natural ingredient condition, the still water was 
presented as a “natural water, perfected by nature”, containing “15 mg 
of potassium naturally occurring in the spring.” In the artificially added 
ingredient condition, the still water was presented as “water perfected 
by state of the art technology” and containing “15 mg of added potas
sium that comes from our [i.e., the (unidentified) manufacturing com
pany’s] health and nutrition lab.” In both conditions, the ingredient was 
described as follows: “potassium is useful in fighting fatigue, it helps 
regulate fluid balance and enables nerves to function.” 

Next, participants were asked to open the white box. In it were two 
types of wheat crackers (each 20 g.) of similar visual appearance and 
taste. To prevent any confounds, we randomly presented one type of 
crackers as a new functional food manufactured by another company 
(than the one that was responsible for the water) and enriched with 
plant sterols, presented as “an ingredient to help maintaining normal, 
healthy cholesterol levels and reducing the risk of heart disease”. The 
other type of crackers was presented as regular wheat crackers. Partic
ipants were asked to taste the crackers and were invited to eat as much 
or as little of them as they wished without any additional instructions (e. 
g., to detect any differences between the two types). 

7.1.3. Measures 
To rule out that the previous results were attributable to the specific 

measures used, we relied on a thought listing procedure (cf. Petty & 
Cacioppo, 1986) to assess subjective ambivalence. After having tasted 
the new mineral water, participants were asked to write down their 
thoughts and feelings about this product in 5 to 7 sentences. Two judges 
independently rated these thoughts and feelings on the extent to which 
they were reflective of ambivalent, incongruent, conflicting, and juxta
posing cognitions and emotions by counting the number of references to 
words such as “mixed”, “unclear”, “difficult to decide”, and “difficult to 
believe”. Interrater reliability was assessed using the intraclass corre
lation coefficient, and was satisfactory: r = 0.92, p <.001, 95% CI 
[0.861, 0.947]. The total number of references to conflicting thoughts 
and feelings (range: 0 to 8, M = 1.46, SD = 1.70) served as a measure of 
subjective ambivalence. 

During the cracker tasting, we measured ambivalence towards the 
crackers with added plant sterols (M = 2.50, SD = 1.46, Cronbach’s α =
0.89), and ambivalence towards the regular crackers (M = 2.20, SD =
1.33, Cronbach’s α = 0.88) using the same subjective ambivalence 
measure as in Experiment 2A (Priester & Petty, 1996, 2001). The coded 
measure of subjective ambivalence towards the water correlated 

significantly with the Priester and Petty (1996, 2001) measure of sub
jective ambivalence towards the functional crackers (r = 0.17, p =.01), 
suggesting conceptual convergence between the two measures of 
ambivalence (see Supplemental Material for correlations between vari
ables for all studies). 

As a measure of consumption, we weighed the amount of grams 
consumed of the functional crackers (M = 7.71 g, SD = 5.22 g,) and of 
the regular crackers (M = 7.33 g, SD = 5.16 g). The difference score (in 
grams) between the amount of functional crackers and regular crackers 
consumed served as our key dependent measure of parent category- 
related response —actual consumption of the functional food product 
as compared to its regular counterpart (Mdifference = 0.38 g, SD = 2.69 g). 

Finally, we also measured the Preference for Predictability using the 
validated, seven items Preference for Predictability Scale (M = 4.47, SD 
= 1.05, Cronbach’s α = 0.72; Kruglanski, Webster, & Klem, 1993; 
Webster & Kruglanski, 1994). In addition, we measured four ‘neigh
boring constructs’ of the Preference for Predictability as they are listed 
in the Need for Cognitive Closure scale: need for order (ten items, M =
4.50, SD = 1.01, Cronbach’s α = 0.81), closemindedness (eight items, M 
= 3.22, SD = 0.79, Cronbach’s α = 0.63); decisiveness (seven items, M =
3.55, SD = 1.24, Cronbach’s α = 0.87), and discomfort with ambiguity 
(seven items, M = 4.83, SD = 0.81, Cronbach’s α = 0.59). 

7.2. Results and discussion 

To test the full model described above that was informed by previous 
literature (Joiner & Loken, 1998; Kardes et al., 2004; Oakley et al., 2008; 
Osherson et al., 1990; Shafir et al., 1990) as well as the results of the 
previous experiments, we checked the list of model options provided in 
Hayes (2018), and selected model 86 as the one that integrally tests the 
proposed causal relations captured by H1, H2, and H3 vs. H4 (see 
Table 1). Hence, we ran a moderated serial mediation analysis using 
Hayes’ (2018) PROCESS model 86 using 5.000 boot-strapped samples. 
The analysis showed that the index of the full moderated serial media
tion model was significant as the 95% confidence interval excluded zero 
(index: 0.02, 95% CI [0.0001; 0.0674]). 

We observed that tasting a functional food exemplar—mineral water 
with an artificially added ingredient—led to more ambivalent thoughts 
and feelings about the mineral water (ME1) than tasting the water with 
the same ingredient present naturally, thus supporting H1 (path a: B =
0.78, SE = 0.22, t(216) = 3.52, p =.001). Moreover, similar to Experi
ment 2A, the Preference for Predictability moderated this impact of type 
of ingredient on ambivalence towards the water, supporting H4 (ME1; B 
= -0.44, SE = 0.21, t(216) = -2.09, p =.038). In line with H4, additional 
simple slopes analyses revealed that the effect of tasting mineral water 
with an artificially added (as opposed to naturally present) ingredient on 
ambivalence towards the water (ME1) was only significant for con
sumers with a low Preference for Predictability (evaluated at – 1 SD from 
the mean, B = 1.24; SE = 0.31, 95% CI [0.6265, 1.8660], but not for 
consumers with a high Preference for Predictability (evaluated at + 1 SD 
from the mean, B = 0.31; SE = 0.31, 95% CI [-0.3037, 0.9331]). 
Furthermore, in line with H2, these ambivalent thoughts and feelings 
(ME1), spilled over to predict subjective ambivalence towards another, 
unrelated member from the parent category of functional foods 
(crackers enriched with plant sterols (ME2); path b1: B = 0.16, SE =
0.06, t(217) = 2.67, p =.008). In turn, subjective ambivalence towards 
another product from the functional foods category predicted difference 
scores in eating (the outcome), such that ambivalence decreased con
sumption of functional crackers as compared to regular crackers (path 
b2: B = -0.32, SE = 0.13, t(216) = -2.39, p =.018). In line with H1, and 
H2, when controlling for the conditional indirect effect via both types of 
ambivalence (ME1 and ME2) the impact of type of ingredient (path c’: B 
= -0.59, SE = 0.37, t = -1.59, p =.11, n.s.) shrunk to non-significance. In 
line with H3 and H4, this also rendered the interaction between type of 
ingredient and Preference for Predictability on difference scores in 
eating non-significant (B = -0.07, SE = 0.35, t = -0.20, p =.84, n.s., see 
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Fig. 2). 
Moreover, the full conditional indirect effect of tasting a functional 

food (IV) via ME1 and ME2 on differences in eating functional vs. reg
ular crackers (DV) was only significant for consumers with a low Pref
erence for Predictability, in line with H4 (-0.06, 95% CI [-0.1532; 
-0.0047]), but not for consumers with a high Preference for Predict
ability (-0.01, 95% CI [-0.0576; 0.0110], again supporting H4. 

7.2.1. Testing alternative explanations 
As indicated, we assessed the competing explanation addressing the 

possibility that our spillover effects on category-related ambivalence 
stem not from ambivalence evoked by exemplars but from the attribu
tion of healthiness and trust linked to the (functional) ingredient. To this 
end, two judges again independently rated thoughts and feelings related 
to the perceived healthiness of the mineral water (1 = very unhealthy, 4 
= neutral, 7 = very healthy) and general trust in the water (1 = not 
trusted at all, 4 = neutral, 7 = very well trusted). Interrater reliability 
was satisfactory for perceived healthiness: r = 0.86, p <.001, 95% CI 
[0.793, 0.903] and for general trust in the water: r = 0.83, p <.001), 
95% CI [0.746, 0.880]. The perceived healthiness was equivalent be
tween the mineral water with the natural (Mnatural = 4.51, SD = 1.75) 
and the artificially added ingredient (Martificial = 4.27, SD = 1.85; p 
=.323) paralleling the qualitative findings reported for Experiments 2A 
and 2B, while moderation by the Preference for Predictability was non- 
significant (B = 0.15, SE = 0.23, t(216) = 0.64, p =.523). Similarly, 
general trust in the mineral water was equivalent between the mineral 
water with the natural (Mnatural = 4.60, SD = 1.83) and the artificially 
added ingredient (Martificial = 4.15, SD = 1.87; p =.072), and moderation 
with the Preference for Predictability was again non-significant (B =
0.16, SE = 0.24, t(216) = 0.69, p =.49). Thus, we conclude that 
perceived healthiness and general trust in the product cannot account 
for the effects we reported. 

Next, we also tested the alternative moderated serial mediation 
models, i.e., where the moderation does not affect the IV – ME1 link, but 
the ME1– ME2 and the ME2 – DV link (the latter implied by H3). In line 
with our notions and the results of the previous experiments, we did not 
observe any moderation by the Preference for Predictability on either 
the ME1– ME2 link (B = 0.03, SE = 0.06, t < 1, index of moderated serial 
mediation: -0.01, 95% CI [-0.0546; 0.0209]) or the ME2 – DV link (B =
0.04, SE = 0.12, t < 1; index of moderated serial mediation: 0.01, 95% CI 
[-0.0371; 0.0433]), thus ruling out those alternative possibilities. 

Furthermore, the observed interaction effect appeared to be partic
ular for Preference for Predictability since similar regression analyses 
using the ‘neighboring’ constructs did not yield any significant inter
action effects (need for order: B = -0.16, SE = 0.22, t < 1; 

closemindedness: B = -0.35, SE = 0.28, t(216) = -1.24, p =.216; deci
siveness: B = 0.21, SE = 0.18, t(216) = 1.18, p =.239; discomfort with 
ambiguity: B = 0.25, SE = 0.28, t < 1). 

Finally, to test whether the ambivalence induced by consuming an 
innovative exemplar from the functional food category only spills over 
to another, unrelated product from the same parent category of func
tional foods as implied by the inclusion fallacy, but not to products from 
the category of regular foods, we ran a moderated serial mediation 
analysis using Hayes’ (2018) PROCESS model 86 with 5.000 boot- 
strapped samples but now including the measure of ambivalence to
wards the regular crackers. The previous findings only held when testing 
ambivalence towards functional crackers but not ambivalence towards 
regular crackers. The index of the moderated serial mediation, with 
ambivalence towards regular crackers included as a ME2, was non- 
significant as the 95% confidence interval did include zero (index: 
0.0005, 95% CI [-0.0068; 0.0120]). 

Thus, exposure to and actually consuming artificially produced 
functional food items induces ambivalence (as per H1), which spills over 
to affect ambivalence to another, unrelated functional food product, in 
turn decreasing its consumption compared to its regular counterpart (as 
per H2). However, and perhaps ironically, the effect is only observed for 
consumers who tend to be open to novel experiences and also open to 
ambivalent feelings to occur, i.e., consumers with lower levels of the 
Preference for Predictability (as per H4). Finally, the present study also 
replicates and extends the causal chain approach introduced in Experi
ments 2A and 2b. Similar to those studies, we manipulated the presumed 
underlying process (ambivalence) by varying the type of healthy food 
ingredient (artificially added vs. naturally present). Importantly, 
extending Experiment 2A, we captured the underlying process with an 
alternative measure of subjective ambivalence and replicated the result 
of Experiment 2A that this manipulation indeed induces ambivalence. 

8. General discussion 

The present research explores the notion of when and why in
novations may backfire. Using functional foods as a case in point, we 
argued that this particular type of product entails an inherent and 
incompatible trade-off between healthiness and artificiality perceptions 
and hence may spur feelings of ambivalence. Drawing on literature on 
(over)generalization effects from exemplars to parent categories, we 
argued that this ambivalence may not be limited to the specific exemplar 
at hand but may well spill over and hurt the entire parent category to 
which the target product belongs. Finally, and critically, we argued that 
the process is likely conditional and that consumers’ Preference for 
Predictability may moderate the elicitation and/or spillover of 

Fig. 2. Spillover of functional vs. regular water-induced ambivalence on differences in functional vs. regular cracker consumption as a function of Preference for 
Predictability (Experiment 3). 
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ambivalence. 
We gathered evidence for our notions in four experiments, using a 

total of 660 participants, both students and “real” consumers, examining 
the impact of mere consideration as well as actual consumption of 
functional foods, using a variety of measures assessing (subjective) 
ambivalence, as well as willingness to buy, willingness to try, and actual 
consumption of (unrelated members of) the parent category. Moreover, 
we varied the type of functional vs. regular food product, the type of 
ingredient as well as the source of the ingredient (natural vs. artificially 
added), to establish the robustness of our findings. Finally, in examining 
the moderating role of the Preference for Predictability, we examined 
whether several ‘neighboring’ constructs (cf. Webster & Kruglanski, 
1997) –need for order, closemindedness, decisiveness, and discomfort 
with ambiguity– would yield similar results. 

Experiment 1 showed that merely considering a functional food 
product could negatively affect category-related responses toward the 
parent category of functional foods and that this effect was moderated 
by the Preference for Predictability. More specifically, all studies 
consistently showed that negative effects of exposure to a functional 
food exemplar (on ambivalence and category-related responses) were 
more pronounced among consumers low, rather than high, in the Pref
erence for Predictability. These results suggest, perhaps ironically, that 
one needs a certain openness to epistemic incongruence for ambivalence 
to be experienced, and it shows that such openness is not necessarily 
positively valenced, but merely captures the absence of premature 
seizing or freezing (cf. Roets et al., 2015). Moreover, we found these 
effects regardless of the type of ingredient used, and regardless of the 
type of DV, i.e., on ambivalence toward the exemplar, willingness to buy 
and to try from the parent category, and actually consuming an unre
lated member from the parent category. In addition, using a causal chain 
approach (Spencer et al., 2005), we showed in Experiments 2A and 2B 
that the effects are specifically observed when the focal ingredient was 
presented as healthy, yet artificially added, rather than naturally pre
sent, thus highlighting that the perceived incongruence between 
healthiness and artificiality lies at the root of the ambivalence spillover 
effects. Notably, Experiment 3 replicated, extended, and integrated the 
previous studies. Using actual (functional) food tasting as the IV and 
actual consumption of a different, unrelated product of the same parent 
category as the DV, this study demonstrated the full sequence of spill
over effects by assessing two types of ambivalence—ambivalence spe
cific to the exemplar and ambivalence towards an unrelated member 
from the same parent category. This study also showed converging ev
idence for the moderating role of the Preference for Predictability and 
the causal chain procedure (Spencer et al., 2005). The moderated 
mediation analysis showed that consumers low, but not high, in the 
Preference for Predictability may experience ambivalence when tasting 
a novel functional food product and that this ambivalence induces 
ambivalence toward another member of the parent product category, in 
turn reducing its consumption relative to its regular counterpart. 
Interestingly, the ‘neighboring constructs’ of need for order, decisive
ness, closemindedness, and discomfort with ambiguity failed to yield 
similar results. These findings underscore that ambivalence does not 
equate with ambiguity or uncertainty per se. As highlighted by Van 
Harreveld, Rutjens, Schneider, Nohlen, and Keskinis (2014) and others 
(see e.g., Proulx, Inzlicht, & Harmon-Jones, 2012), one may be fully 
unambiguous and certain about experiencing opposing thoughts, feel
ings, and evaluations and the ensuing sense of tension and conflict. 
Indeed, as Luttrell, Petty, and Briñol (2016) demonstrate, greater 
ambivalence associates with greater evaluative instability as attitude 
certainty increases, rather than decreases. Thus, rather than aversion to 
uncertainty or ambiguity (implied by such constructs as need for order, 
closemindedness, or discomfort with ambiguity, see Kruglanski & 
Webster, 1996), and in support of the prerequisite of basic openness to 
parallel, alternative and possibly conflicting cognitions, the present re
sults are in line with research showing that predictive reasoning lowers 
sensitivity to alternative possibilities (Fernbach et al., 2010). Thus, 

consumers high in the Preference for Predictability are possibly less 
amenable to ambivalence, because they are less sensitive to the parallel 
alternative evaluations that the ambivalence-inducing stimulus might 
yield. Future research might examine this intriguing possibility more 
extensively. 

8.1. Theoretical implications 

We believe the research reported here contributes to the literature in 
four ways. First, we extend the literature on the perceptions and (non) 
adoption of (food) innovations by examining the role of ambivalence as 
a psychological barrier to adoption, but a barrier that plays a bigger role 
for some than for other consumers—those low in the Preference for 
Predictability. This research suggest that psychological factors are crit
ical in understanding the innovation acceptance process beyond the 
consideration of economic or cultural factors. 

Second, we also contribute to the literature on (un)healthy food 
consumption. While pertinent work on food-related decision-making in 
consumer psychology has typically focused on self-regulatory chal
lenges, such as those involved in the choice for tasty vs. healthy food 
options (e.g., Shiv & Fedhorikhin, 1999) or the tension between long- 
term health goals and short-term indulgence goals (e.g., Belei et al., 
2012; see Fennis, 2017, for an overview), ambivalence as a driver un
derlying (un)healthy food consumption has received less attention. 

Third, we extend work on spillover effects per se (e.g., Votolato & 
Unnava, 2006). While brand-to-brand or category-to-brand spillover 
effects have been well documented, to our knowledge, brand-to- 
category effects have not yet received as much research attention (but 
see Joiner & Loken, 1998), although overgeneralization theory would 
allow for it (Osherson et al., 1990). Hence, the present work adds to the 
scant research in this area stipulating when and why such spillover ef
fects occur. 

Fourth, we contribute to the literature on the role of epistemic mo
tivations in consumer judgment and decision-making by highlighting 
the role of individual differences in the Preference for Predictability. 
Unlike for example the preference for order (Fennis & Wiebenga, 2015) 
or the need for closure (Kruglanski & Webster, 1996), the role of the 
Preference for Predictability in understanding consumer judgment and 
decision-making has—to our knowledge—not been systematically 
researched yet. The present work shows that innovation adoption may 
be among the relevant choice contexts in which the Preference for 
Predictability may have an important role to play, thus underscoring the 
relevance of the construct for the field. 

8.2. Implications for marketing practice 

The present research offers new insights on how to more efficiently 
reach out to potential consumers of novel products. That is, we offer a 
deeper understanding of when consumers may respond positively vs. 
negatively to functional food products thus offering tools to identify the 
‘right’ consumer segments by moving beyond traditional segmentation 
criteria such as those based on demographics or lifestyle. The present 
research points to assessing levels of the Preference for Predictability in 
addition to more conventional criteria to efficiently approach these 
consumers. A benefit of the present research is that the measures used 
are generally brief, thus providing a cost, effort-efficient, and hence 
easily implementable tool to identify the consumer segment of interest. 

Furthermore, interventions to promote functional food consumption 
may tailor messages and contexts in advertising and communication 
campaigns to new customers. Our research, perhaps counterintuitively, 
suggests that to avoid unwanted ambivalence occurring, it may be 
advisable not to highlight the novel-engineered aspect too much to 
reduce the likelihood of evoking the conflicting feelings and cognitions 
that are at the heart of consumer ambivalence. In other words, our work 
suggests that too much “newness” may be bad and evoke feelings of 
ambivalence, ironically, particularly among those consumers that may 
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show an a priori openness to such “newness”. 
Moreover, the present research converges with previous findings 

showing that consumers’ perception of novel functional food products 
depends on their framing. Although food products can contain both at
tributes of a natural origin and added, engineered ones (e.g., added vi
tamins in non-sugared fruit juice or added calcium to natural, skimmed 
milk), consumers strongly prefer those products framed in terms of the 
naturalness of such attributes, rather than their artificiality. To the 
extent that the artificiality is part and parcel of the product (as is the case 
for functional foods), promotion campaigns should focus more on the 
proposed health benefits per se, than on the origin of the attribute and its 
engineered nature. Thus, companies may want to refrain from “ingre
dient branding” (De Pelsmacker, Geuens, & van den Bergh, 2017) in 
order to de-emphasize the artificiality of the novel ingredient. Moreover, 
to avoid negative spillovers to other members of the product category, 
new functional food products that are introduced to the market may be 
shielded from backfire effects by dissociating them from other func
tional foods. Although not tested in this study, this may be possibly 
accomplished by dissociating the product from any functional food 
“relatives” in terms of packaging or labeling. Companies with many 
brands in their portfolio like Mondeléz, Nestlé, or Unilever might do so 
by (re)considering their branding strategies for newly introduced func
tional foods (or otherwise novel foods). They may choose to abstain from 
such strategies as endorsement branding, co-branding, or the cross- 
selling of multiple new food products (see De Pelsmacker et al., 2017), 
at least during the introduction stage when the innovativeness dimen
sion and ‘newness’ is still salient to consumers. Instead, companies may 
want to consider a strategy of “brand dilution” to isolate the functional 
food product from category family members during its introduction 
stage. 

8.3. Future research directions 

The present series of studies points to several additional avenues for 
future research. First, we used functional foods as a case in point of 
innovative products, but there is no a priori reason to assume that the 
present findings would be restricted to food products. Thus, future 
research may assess the moderating role of the Preference for Predict
ability in the spillover of ambivalence for innovative exemplars of other 
parent categories, reaching beyond food products to include e.g., du
rable non-food product categories. We expect the present results to 
generalize to novel exemplars from other (non-food) parent categories 
to the extent that these, too, harbor attributes with simultaneous and 
incompatible positive and negative evaluative implications. 

Interestingly, as indicated by Nisbett and colleagues (e.g., Holyoak & 
Nisbett, 1988; Thagard & Nisbett, 1982), generalizability from exem
plars to parent categories is (also) a function of exemplar variability, 
with stronger generalization effects for exemplars with lower variability. 
This work suggests that greater generalization effects might be observed 
in physical than in social categories because perceived variability is 
lower for the former than the latter (cf. Thagard & Nisbett, 1982). This 
observation might inspire future research, since brands can be associ
ated with physical as well as non-physical (e.g., virtual) products and 
services, and they can possess more or less social properties (see Malone 
& Fiske, 2013, Kervyn, Fiske, & Malone, 2012). This might yield a 
testable “generalization matrix” with (over) generalization effects 
possibly being strongest for high physical/low social brands, and 
weakest for their opposite. 

Moreover, while we are not aware of any such tasks available, future 
studies may examine acute, state variations in the Preference for Pre
dictability and assess whether their effects are in line with the present 
ones. Yet, such state manipulations may prove to be challenging, since 
need for closure manipulations as a likely candidate, typically conflate 
various facets of the construct in the task (see Roets et al., 2015 for an 
overview). 

Furthermore, one may consider functional foods as a less ‘extreme’ 

instance of a more radical food innovation: that of genetically modified 
foods. Future research might examine whether similar effects are ob
tained when focusing on these types of foods. Also, when focusing on the 
role of functional food ambivalence, previous research has shown that 
such ambivalence effects may depend on cultural differences. For 
example, dialectical consumers (e.g., from Eastern cultures) tend to be 
more accepting of contradiction and incongruence (Pang et al., 2017; 
Wang et al., 2016) and thus may be more open when they are confronted 
with incongruent evaluative implications of a food product (and hence 
possibly experience more ambivalence). Thus, future research may want 
to examine whether the spillover effects demonstrated in the present 
work are modulated by these particular cultural differences. 

In addition, part of the support for our notions comes from 
(moderated) mediation analyses. While these are informative and have 
seen a tremendous surge in the literature, particularly after the intro
duction and wide diffusion of Hayes’ (2018) PROCESS macro, the results 
should be interpreted cautiously as several authors have warned against 
overenthusiastically embracing results of mediation analyses (see Fie
dler et al., 2018; Pieters, 2017). For example, as we indicated earlier, 
while our results were consistent with the hypothesized (moderated) 
mediation models, they might also fit alternative, untested models 
(Fiedler et al., 2018), and hence future research might extend the pre
sent findings by stipulating and testing alternative mediation models. 
Moreover, mediation results are correlational, thus precluding un
equivocal causal inferences (see Pieters, 2017). For these reasons, the 
present package of studies also included Experiments 2A and 2B, where 
the mediating construct (ambivalence), was not only measured but its 
conceptual foundations were also directly manipulated. This so-called 
“causal chain” approach (Spencer et al., 2005) uses a deductive “if- 
then” approach to assessing the role of a mediator, by manipulating, 
rather than measuring1 the underlying process. Hence, in the causal 
chain approach, one first explicates when the proposed underlying 
process should be more or less pronounced and then manipulates an 
independent variable (acting as a conceptual ‘light switch’) to demon
strate that this indeed happens under the stated conditions. This is then 
followed by using the same manipulation to show it also affects the 
proposed outcome (the DV), thus obviating the need to directly measure 
the mediator. Experiment 2A followed this approach by manipulating 
the type of ingredient, based on the rationale that if ambivalence arises 
from the evaluative incompatibility between the healthiness and artifi
ciality of the key ingredient, then that ingredient framed as healthy and 
artificial should induce ambivalence, while that same ingredient framed 
as healthy and natural should not. Experiment 2A showed this indeed to 
be the case. Experiment 2B then used the same approach, using the same 
manipulation to show that this manipulation indeed affects the proposed 
outcome: the spillover to parent category responses (in both studies 
moderated by the Preference for Predictability). Moreover, we repli
cated this procedure in Experiment 3, and in that study also included 
another measure of ambivalence thus corroborating the effectiveness of 
the procedure. We urge future research to similarly combine both ap
proaches to further strengthen the causal inferences that can be drawn 
from research on consumer ambivalence. 

Finally, future studies can provide deeper insights into how enduring 
the negative spillover effects are and how they change over time. For 
example, mere exposure (Zajonc, 1968) to innovative items will likely 
diminish the negative effects of ambivalence on purchase behav
ior—consumers who frequently encounter novel functional foods might 
show lower levels of ambiguity. Thus, companies introducing innovative 
food products can possibly overcome initial negative spillover effects by 
advertising campaigns featuring high repetition rates. Furthermore, 
joining the persuasion, ambivalence, and innovation literatures offers 
fruitful avenues for research and may assist researchers in seeking to 
understand what type of persuasion messages can help to overcome 
negative spillover effects. For example, it may be that presenting inno
vative food items using an authority source or other persuasion tech
niques can attenuate the ambivalence effects resulting from the initial 
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exposure. 

8.4. Concluding remarks 

In sum, by showing that food innovations may backfire and hurt the 
entire product category, particularly among consumers with a default 
openness to such innovations, the present research showcases 
a—possibly ironic—phenomenon in the marketplace, yet one that may 
well be relatively prevalent. In addition to technological drivers and 
barriers of innovation introduction, we show that it is important taking 
into account psychological barriers. Thus, the present work may aid in 
preventing costly future failures on the one hand and the development 
and proliferation of genuine food innovation successes on the other. 
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