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Contribution Statement 
While previous research has shown that consumers have difficulty predicting future 

hedonic value, surprisingly little is known about how – and how well – consumers predict liking 
of sensory stimuli over repeated exposures. Furthermore, the limited existing research on 
predicted and experienced sensory liking over time seems to have overlooked the important and 
marketing relevant consumption domain of visual satiation. 

The present research fills this gap by examining predicted and experienced liking of 
product aesthetics over time. We focus on two important product design elements: the intensity 
of color and the intensity of pattern. We demonstrate that consumers predict greater irritation and 
faster decrease in liking for more intense colors and patterns and, as a result, shy away from 
intense product designs when making decisions for long-term use. We also show this intuition to 
be misguided, leading to errors in predicted utility and sub-optimal decision-making.  

By directly manipulating the intensity of stimuli, this research is the first to identify if and 
how such stimuli characteristics systematically influence predicted and experienced sensory 
utility over time. Thus, the present research not only contributes substantively by focusing on 
errors in predictions in a new and important consumption domain (i.e., product aesthetics), but it 
also offers important theoretical insights into the psychological mechanisms determining 
predicted and experienced hedonic value over time. 

 

Abstract  

We identify a systematic error in consumer preferences for aesthetics. When choosing for 

long-term (vs. short-term) use, consumers are less likely to select products with high arousal 

designs (i.e., intense colors or intense patterns). This preference is driven by misguided 

predictions of faster decrease in liking for high arousal product designs over time because they 

are expected to become increasingly irritating. Six studies test our conceptualization in the lab 

and in the field. The first four studies examine expected liking for product designs of varying 

arousal levels over time and how these expectations influence product design preferences for 

long-term and short-term use. The last two studies then investigate the accuracy of such 

consumer expectations by directly comparing predicted versus experienced liking for product 

designs of varying arousal levels over time. The studies reveal a systematic error in prediction 

whereby consumers overestimate satiation from high arousal product designs. Managerial and 

theoretical applications are discussed.   
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It is becoming increasingly difficult for marketers to differentiate products solely on the 

basis of function. Consequently, markets are becoming more cognizant of the impact of aesthetic 

design elements such as color and pattern on decision-making (Hoegg and Alba 2008; Page and 

Herr 2002; Patrick and Peracchio 2010), even for mundane and utilitarian products (Townsend 

and Shu 2010;Yamamoto and Lambert 1994). Moreover, the quality of aesthetically-driven 

decisions depends on how well consumers can predict the intensity of future likes and dislikes 

for different product designs (Kahneman and Snell 1992). The cars we drive, the toothbrushes in 

our medicine cabinets, and the couches in our living rooms are all examples of products we 

purchase one day and then repeatedly see for months or even years to come. Thus, for any 

durable good, consumers must not only identify their current aesthetic preferences, but also 

predict if and how these preferences may change over time (Kahneman and Snell 1992).  

Prior research suggests that consumers have difficulty predicting hedonic value (Wilson 

and Gilbert 2003, 2005). In general, consumers overestimate the impact of future events and 

have erroneous beliefs about how liking changes over time (Kahneman and Snell 1992; Snell, 

Gibbs, and Varey 1995; Wilson and Gilbert 2003, 2005). Yet, research comparing predicted and 

experienced liking of sensory stimuli is surprisingly inconsistent and sparse. It has not yet 

examined how consumers predict (vs. experience) liking of visual stimuli over time. 

Furthermore, it has not systematically manipulated sensory stimulus characteristics to examine 

how these might differently influence predicted versus experienced hedonic value over time.  

Contributing to previous findings both substantively and theoretically, the present 

research seeks to understand how consumers predict their liking of product designs over time and 

explore how these predictions may (mis)guide purchase decisions. We focus on two common 

and important product design elements: the intensity of color and the intensity of pattern. 
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Specifically, we examine how their arousal potential (i.e., their intensity) differently influences 

predicted and experienced liking and how these differences impact the nature and quality of 

consumer decision-making. We posit that consumers choose simple (i.e., low arousal potential) 

over intense (i.e., high arousal potential) design elements when making decisions for long-term 

use because they anticipate that intense designs will lead to greater irritation and, as a result, 

greater decrease in liking over time. We argue that these predictions are often misguided. 

Contrary to consumers’ intuition, we theorize that experienced liking decreases at a lower rate 

for intense product design elements than for simple ones, leading to errors in predicted utility and 

suboptimal decision-making.  

In the following literature review, we first outline how repetition influences subjective 

experiences of stimuli in general, while also providing an overview of prior work comparing 

predicted and experienced hedonic value over time. We then hone in on the present research 

topic of visual stimuli and how differences in their arousal potential might differently influence 

liking of product aesthetics in prospect and in experience. 

DYNAMICS OF HEDONIC VALUE  

Prior research shows that the subjective experience of a stimulus (i.e., its hedonic value) 

can change with repeated exposure to the stimulus. Subjective hedonic intensity (i.e., the strength 

of the psychological response) of a stimulus can decrease (adaptation, habituation, or 

desensitization) or increase (sensitization; Frederick and Loewenstein 1999) over time. For most 

stimuli and circumstances, adaptation is the norm. In fact, people seem to adapt to many positive 

and negative stimuli and circumstances, including smells, pains, wealth, incarceration, and even 

paraplegia (for a review see Frederick and Loewenstein 1999). Importantly, however, there are 

also instances where adaptation is absent or where the subjective intensity of a stimulus increases 
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over time (i.e., sensitization; Weinstein 1982). For example, individuals have been shown to 

have difficulty adapting to traffic noise (Weinstein 1982) and exhibit sensitization to dormitory 

noises (Weinstein 1978) and sexual stimuli (Heiman 1977; Laan, Everaerd, and Evers 1995).  

Important to our investigation is that consumers are not very adept at predicting future 

hedonic value (Wilson and Gilbert 2003, 2005) and how it changes over time (Kahneman and 

Snell 1992; Snell, Gibbs, and Varey 1995). A vast stream of research in affective forecasting 

suggests that people overestimate how much and for how long future events – ranging from a 

positive HIV-test to tenure decisions – will impact their happiness, presumably because they 

underestimate adaptation to these events (Gilbert et al. 1998; Sieff, Dawes, and Loewenstein 

1999; Wang, Novemsky, and Dhar 2009; Wilson and Gilbert 2003, 2005).  

Fewer studies have directly compared predicted and experienced liking for sensory 

stimuli over time – the specific topic of the present research. And while the existing studies on 

sensory liking also demonstrate struggles in predictions, the types of errors are different and less 

systematic across studies in this domain. Kahneman and Snell (1992) investigated predicted and 

experienced liking of isolated gustatory and auditory stimuli. They found that while participants 

correctly anticipated that they would adapt to the taste of ice cream and the sound of music, they 

overestimated how much they would adapt to the two stimuli, thus overestimating adaptation. 

For other stimuli, Kahneman and Snell (1992) found participants failed to predict even the 

direction of how hedonic value would change over time. Participants anticipated that the 

tastiness of an unpalatable yogurt would grow increasingly unpleasant, while experience ratings 

revealed the taste to become increasingly pleasant. In other words, participants predicted 

sensitization, but experienced adaptation. Research in the area of sensory hedonic value has also 

found that consumers fail to intuit that inserting breaks into auditory and somatic experiences 
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will disrupt adaptation, thus worsening negative and improving positive ones (Nelson and 

Meyvis 2008), which leads to suboptimal consumption decisions that fail to maximize utility in 

the long run (Nelson and Meyvis 2008; Simonson 1990). In short, these limited past findings 

make it clear that consumers have difficulty predicting hedonic value for different types of 

sensory stimuli (e.g., auditory and gustatory) and, as a result, struggle when making decisions 

about future consumption. However, the findings reveal little consistency in the type or direction 

of forecasting errors, and at least two important questions remain. 

 First, despite its marketing relevance, little is known about how – and how well  – 

consumers predict responses to visual stimuli over time, and how this might influence consumer 

decision-making. And because previous research on predicted and experienced liking for sensory 

stimuli in other domains (e.g., auditory and gustatory) reveal little consistency in the direction or 

type of error made, extrapolation to visual stimuli is difficult. 

Second, research comparing predicted and actual liking in the domain of sensory 

experiences has yet to systematically manipulate stimuli characteristics and examine how 

tractable variations may influence predicted and experienced hedonic value over time. 

Specifically, while mispredictions have been established for isolated auditory (e.g., music and 

noises) and gustatory stimuli (e.g., ice cream and yoghurt), researchers did not systematically 

manipulate characteristics of these stimuli (e.g., loudness of sounds or intensity of flavor). It is 

therefore unclear whether and how predictions about hedonic value vary across stimuli 

characteristics and how they might influence forecasting errors.  

To fill these substantive and theoretical gaps, we manipulate arousal potential (i.e., the 

intensity) of visual design elements and examine how they might differently influence predicted 

and experienced liking over time. 
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DYNAMICS OF VISUAL HEDONIC VALUE FROM PRODUCT DESIGN ELEMENTS  

 In the present research, we focus on predicted and experienced liking of two common 

product design elements: color and pattern. These two design elements are important for two 

reasons. First, they have a strong impact on overall beauty and aesthetics, an affect-based 

criterion by which consumers evaluate and differentiate between products when making 

purchase decisions (Alba and Williams 2012; Hoegg and Alba 2008; Page and Herr 2002; 

Patrick and Peracchio 2010; Postrel 2003). Second, and specifically relevant to this investigation, 

both color and pattern are aesthetic characteristics that influence complexity and arousal, such 

that intense designs (i.e., brighter and more saturated colors; more complex patterns) lead to 

greater perceived complexity and higher psychological and physiological arousal1 (Baker and 

Franken 1967; Berlyne 1970; Berlyne and McDonnel 1965; Holtzschue 2011; Küller, 

Mikellides, and Janssens 2009; Nicki and Gale 1977; Zielińki 2016). For example, when in a 

colored and patterned room (vs. gray room; Küller et al. 2009) or when shown more (vs. less) 

colorful or patterned art (Nicki and Gale 1977), participants not only rate the stimuli as more 

complex, but also show lower alpha rhythm and greater desynchronization in EEG recordings, 

both indications of neurological arousal. Importantly, these patterns extend to self-reported 

psychological measures. Research consistently finds that brighter or more saturated colors as 

well as high contrast and complex stimuli are rated higher on both explicit and indirect measures 

of arousal (i.e., they are rated as more arousing, more anxiety-producing, more upsetting, and 

																																																								
1 Two important dimensions of color are the hue (wavelength) and the chroma (saturation, brightness), whereby 
lower chroma is associated with less pure colors (i.e., pastels or dark colors). According to our conceptualization, 
arousal potential is mostly determined by chroma, whereby arousal potential is higher for highly saturated colors. 
But it is important to highlight that within hue – thus keeping saturations constant – there can be differences in 
arousal potential such that longer wavelengths (e.g. red) are associated with higher arousal compared to shorter 
wavelengths (e.g. blue; Walters, Apter, and Svebak 1982). These differences, however, are much subtler than the 
more extreme differences in saturation (Küller, Mikellides, and Janssens 2008; Zielińki 2016). Our investigation 
thus focuses on chroma. 
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less calming; Janiszewski and Meyvis 2001; Weller and Livingston 1988; Wright and Rainwater 

1962; Zielińki 2016).	

The fact that color and pattern influence actual and perceived arousal is important to our 

investigation because we suspect that these stimuli characteristics differently influence predicted 

versus experienced liking over time, thus leading to forecasting errors. We first discuss how 

stimuli characteristics and their arousal potential might influence predicted liking, and we then 

discuss how they might differently influence experienced liking.  

Arousal and Predicted Liking of Product Design Elements  

While we are not aware of any pertinent research examining dynamics of predicted 

hedonic value for visual stimuli over time, there is some, albeit limited, research on the predicted 

hedonic value for other types of sensory stimuli. In general, a survey of past findings examining 

consumer intuitions about hedonic value over time reveals that expectations of adaptation seem 

to prevail for most stimuli (Frederick and Loewenstein 1999; Snell et al. 1995). Importantly, 

though, a closer look reveals that decision-makers seem to anticipate sensitization to complex 

and highly arousing stimuli. When examining consumer intuitions for different types of noise, 

for example, Snell and colleagues (1995) found that participants expect adaptation for low 

arousal noises (e.g., noise from a highway), but expect sensitization for high arousal noise (e.g., a 

loud stereo, high-pitched noise, or a pneumatic drill). Accordingly, Nelson and Meyvis (2008) 

found that consumers expected an annoying noise to become increasingly irritating, such that 

they would feel more irritated after listening to it for 40 seconds versus 5 seconds. 

 Based on this suggestive evidence from other sensory domains, we propose that 

consumers anticipate high arousal design elements (intense colors and patterns) to become 

increasingly arousing (i.e., sensitization), such that they become aversive and irritating (see 



	 	 	
	

9	

Nelson and Meyvis 2008). We expect that this anticipated irritation, in turn, leads consumers to 

anticipate faster decrease in liking (i.e., faster satiation2) from high arousal design elements than 

from low arousal potential design elements. More formally: 

H1a: Consumers predict faster decrease in liking (i.e., faster satiation) from high arousal 

design elements (intense colors and patterns) compared to low arousal design elements.  

H1b: Consumers predict increased irritation (i.e., sensitization) with high arousal design 

elements over time as compared to low arousal design elements.  

H1c: Predicted irritation will mediate consumer predictions of satiation for high (vs. low) 

arousal design elements.  

 

Moreover, we expect that these predictions will influence pertinent consumer behaviors 

and decisions. Specifically, consumers should be more likely to avoid products with high arousal 

designs when purchasing products for intended long-term (vs. short-term) use3. We therefore 

hypothesize the following: 

H2a: Usage length (short-term versus long-term) will influence preferences for products, 

such that preference for high arousal design elements (intense colors or patterns) versus 

low arousal design elements will decrease as predicted usage length increases.  

H2b: Predicted irritation for high arousal design elements will mediate this effect. 

 

																																																								
2 Some research, including research reviewed in this paper, treats satiation as adaptation (i.e., a diminishing positive 
response to a positive stimulus). We use the term satiation (vs. adaptation) to describe a decrease in liking 
independent of valence. In other words, in our conceptualization, satiation can refer to both a liked stimulus being 
liked less over time (i.e., adaptation) and a disliked stimulus being disliked more over time (i.e., sensitization). 
3	Note that our conceptualization is about the amount of exposure (e.g., number of exposures and duration of 
exposure) over time, and presumably exposure would be greater when products are used over a longer period of 
time. 	
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This preference, we argue, may be misguided. We next consider literature on experienced 

liking of visual stimuli, thus informing the validity of consumers’ prediction and the resulting 

decision-making.  

Arousal and Experienced Liking of Product Designs Elements  

In the domain of perceptual consumption, as in other sensory consumption domains, the 

intensity of liking of a stimulus generally decreases over time, leading to satiation with the 

stimulus (Coombs and Avrunin 1977; Redden 2008). Redden (2008), for example, measured 

enjoyment of a variety of photographs over multiple exposures and found that the enjoyment of 

the photographs decreased with each exposure. Similarly, children’s liking of geometric shapes 

declines with repeated exposure (Cantor 1968). While this pattern of satiation is prevalent and 

considered the norm (Nelson and Meyvis 2008), there are instances where the opposite pattern 

occurs. Extensive research on the mere exposure effects provides evidence of cases where liking 

of visual stimuli can increase with repeated exposure (Zajonc 1968). 

Explaining both of these seemingly contradictory patterns, the direction and the rate of 

satiation appear to depend on exactly the type of stimuli characteristics that are the focus of this 

investigation (Cox and Cox 2002). Specifically, Berlyne and colleagues proposed that satiation 

effects depend on the “arousal potential” of stimuli (Berlyne 1968, 1970; Berlyne and Lawrence 

1964; Berlyne and McDonnel 1965). Consumers experience greatest hedonic value when arousal 

is at a moderate level (Wundt 1974), suggesting that optimal arousal occurs for stimuli with 

medium arousal potential (Cox and Cox 2002). That is, stimuli should not be too simple, making 

them boring and tedious, yet also not too complex, raising arousal to an uncomfortable level 

(Bornstein 1989; Berlyne 1970). Importantly, repeated exposure of stimuli generally decreases 

their complexity (Cox and Cox 2002). For simple stimuli, repeated exposure quickly moves the 
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stimuli away from the optimal arousal potential, leading to boredom, tedium, and decreased 

liking (Berlyne 1970). For complex stimuli, repeated exposure moves the stimuli toward optimal 

arousal potential, thus increasing liking. In line with this, mere exposure effects have been shown 

to be strongest for unfamiliar and complex stimuli (Bornstein 1989). Only after a large number 

of exposures does arousal potential decline enough to move past the optimal level of arousal, 

thus decreasing liking (Zajonc et al. 1972).  

While the stimuli and procedures used by Berlyne, Zajonc, and others are relatively 

contrived, the broad implication for product design is that high arousal design elements might 

not be as tiring as consumers expect, but instead yield continued pleasure. Moreover, high 

arousal designs might be less tiring than low arousal designs. Specifically, we hypothesize the 

following: 

H3: Experienced liking decreases at a slower rate (i.e., slower satiation) for high arousal 

design elements than low arousal design elements. 

 

Together with hypothesis 1a, positing that consumers intuit faster satiation with high 

arousal design elements than low arousal design elements, we therefore predict that: 

H4: Consumers overestimate satiation (i.e., decrease in liking over time) from high 

arousal design elements, leading to errors in predicted utility.  

Overview 

We offer support for our hypotheses in six studies. The first two studies reveal that 

consumers are more likely to avoid products with intense (i.e., high arousal potential) designs 

when the product is intended for long-term use (hypothesis 2a). This is true when usage duration 

is directly manipulated (study 1a) and when it is indirectly manipulated using a mindset 



	 12	

manipulation (study 1b). We find that this preference for products with low (vs. high) arousal 

potential designs for long-term use is driven by the greater expected irritation from high arousal 

potential design elements (hypotheses 1b and 2b). Focusing on hypotheses 1a-1c, the next two 

studies show that consumers anticipate greater irritation and faster satiation for products with 

high (vs. low) arousal potential designs (study 2). Accordingly, they expect to use these products 

less frequently and retain these products for a shorter period of time (study 3). Consistent with 

our theory and proposed underlying process, we find that these latter two effects are particularly 

pronounced among individuals who are less comfortable with arousal (study 3). The final two 

studies (studies 4 and 5) compare predicted and experienced liking of high and low arousal 

potential design elements to show that consumers overestimate satiation from high arousal 

potential design elements, leading to errors in predicted utility (hypotheses 3 and 4).  

STUDIES 1A AND 1B:  

DESIGN PREFERENCES AS A FUNCTION OF CONSUMPTION DURATION 

In the first two studies, we examine whether expected consumption duration influences 

consumer preferences for product design. This allows us to establish downstream consequences 

of predicted liking over time, namely whether consumers choose less intense product designs 

(i.e., lower arousal potential; hypothesis 2a) when making decisions for the long run because 

they anticipate growing irritated with more intense colors and patterns (hypotheses 1b and 2b). 

Study 1a directly manipulated the usage period, while study 1b used a mindset manipulation to 

alter the perceived usage period. 

Study 1a: Method 

Participants consisted of 211 U.S. Mturk workers (46.9% female, Mage = 35.48; SD = 

12.12) who were randomly assigned to a short-term or long-term usage condition. Participants 
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were asked to imagine they had decided to purchase paper cups for use over one weekend (short-

term condition) or over the coming year (long-term condition).  

They were then presented with a choice between two cups, one with a low arousal 

potential design (white) and one with a high arousal potential design (one of seven variations: 

solid bright green, solid bright orange, solid bright blue, green stitch, blue dots, black zig-zags, 

red checkered), see appendix A for stimuli images used in all reported studies. The order of the 

cup presentation was counterbalanced. Note that only the high versus low arousal manipulations 

were of theoretical interest. We sampled a variety of high arousal product designs to ensure 

generalizability.  

After making their choice, participants rated their anticipated irritation for the high 

arousal item (target item), followed by their anticipated irritation for the low arousal item. 

Specifically, they indicated how the cups would make them feel during the anticipated 

consumption period (1 = Calm, 7 = Irritated; see Meyvis and Nelson 2008; Zielińki 2016). As a 

manipulation check, participants then rated the arousal potential of each cup (order 

counterbalanced), namely whether the cups were intense, novel, colorful, complex, and difficult 

to process (1= Not at all, 7 = Very much; adapted from Berlyne 1960; white cup: α(5) = .88; high 

arousal cup: α(5) = .62). Finally, participants estimated how long they would use the cups (1= 

Very short period of time, 7 = Very long period of time). 

Results  

Manipulation Checks. A within-subject ANOVA revealed that the arousal potential index 

was greater for the colored/patterned cups (M = 3.79, SD = 1.14) than for the white cup (M = 

1.65, SD = 1.08; F(1, 205) = 570.09, p < .001, η2 = .74). A between-subject ANOVA revealed a 
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significant main effect of consumption duration on estimated usage time (Mlong-term = 6.03, SD = 

1.51; Mshort-term = 1.94, SD = 1.51; F(1, 205) = 375.44, p < .001, η2 = .65). 

Choice. Consistent with hypothesis 2a, participants in the long-term condition were less 

likely to choose the high arousal cup (43.5%) than participants in the short-term condition 

(56.5%; χ2 (215) = 4.43, p = .035). The results were directionally consistent across design 

variations when analyzed individually. 

Irritation. As predicted (hypothesis 1b), a between-subject MANOVA with usage 

duration as a factor revealed that for the high arousal cup, participants anticipated being more 

irritated in the long term condition (M = 3.78; SD = 1.70) than in the short term condition (M = 

3.29, SD = 1.55); F(1, 209) = 4.83, p = .03, η2 = .02). For the low arousal cup, there was no effect 

of usage duration (Mlong-term = 2.68, SD = 1.58; Mshort-term = 2.62, SD = 1.63; F < 1).  

Mediation. To test whether choice was driven by the anticipated irritation with the high 

arousal cup (hypothesis 2b), we used model 4 of the PROCESS macro (Hayes 2013). Duration 

was used as the predictor variable, irritation for the high arousal cup (target item) and the low 

arousal cup as mediators, and choice as the dependent variable. The analysis revealed that the 

effect of purchase duration on choice was driven by anticipated irritation with the high arousal 

cup (indirect effect, B = -.22, SE = .13; 95% CI = -.52 to -.02, CI excludes zero; Zhao, Lynch, 

and Chen 2010), but not the low arousal cup (indirect effect, B = -.03, SE = .10; 95% CI = -.16 to 

.21). Note that mediation persisted when anticipated irritation with the high arousal cup was 

entered alone (indirect effect, B = -.18, SE = .10; 95% CI = -.44 to -.03) and when the difference 

between anticipated irritation with the high and the low arousal cup was used as the mediator 

(marginal indirect effect, B = -.18, SE = .14; 90% CI = -.49 to -.01).  
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Study 1b: Methods 

Participants consisted of 96 U.S. Mturk workers (63.5% female, Mage = 32.85; SD = 9.71) 

who were randomly assigned to either a short-term or a long-term mindset condition. Mindset 

was induced using a writing task whereby participants were either asked to write about their 

plans for the coming week (short-term condition) or the next five years (long-term condition). 

Specifically, we asked them to list five things that they were planning to do in that time frame. A 

pretest (N = 54) revealed that this manipulation influenced estimates of the product usage length, 

such that participants rated usage time (1= Very short period of time, 7 = Very long period of 

time) to be shorter when they wrote about the near future (M = 2.70, SD = 1.68) than when they 

wrote about the distant future (M = 4.04, SD = 1.63; F(1, 51) = 8.56, p = .005, η2 = .14). 

They were then asked to imagine they had purchased an iPad and were selecting a cover 

for their new gadget. Participants were presented with two iPad covers, one with a low arousal 

potential design (K; one of four designs: black, white, grey, or black with blue band) and one 

with a high arousal potential design (W; one of four designs: bright green, abstract circle, 

abstract colored, or color palette), see appendix A. The iPad cover combinations and presentation 

order were randomized across participants. Participants then indicated which of the iPad covers 

they were more likely to buy on a bipolar scale (1 = Definitely more likely to purchase cover K, 

11 = Definitely more likely to purchase cover W). Using the same scale as in study 1a, 

participants then rated their anticipated irritation during the consumption period for the high 

arousal item (target item), followed by their anticipated irritation for the low arousal item.  

Stimuli. A pretest (N = 250 U.S. Mturk workers) was conducted to select stimuli. 

Participants rated one of 14 iPad covers on arousal potential (intense, novel, colorful, complex, 

and difficult to process; 1 = Not at all, 7 = Very much; α(5) = .80) and liking (1= Not at all, 7 = 
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Very much). Eight covers were selected, such that the high and low arousal options varied 

significantly on arousal potential index (Mshigh > 3.42, Mslow < 2.38; ts > 3.12, ps < .004), but did 

not vary significantly from each other on liking (Msmostliked = 4.33, Msleastliked = 3.44; ts < 1.50, ps 

>.14). 

Results  

Purchase Likelihood. Consistent with hypothesis 2a, participants in the long-term use 

condition reported being less likely to purchase the high arousal covers (M = 3.74; SD = 3.39) 

than participants in the short-term use condition (M = 5.64, SD = 3.92; F(1, 94) = 6.39, p = .01, 

η2 = .06). The results were directionally consistent across design variations when analyzed 

individually. 

Irritation. As predicted in hypothesis 1b, a between-subject MANOVA revealed that 

participants anticipated greater irritation with the high arousal covers in the long term condition 

(M = 4.54; SD = 1.66) than the short term condition (M = 3.74, SD = 1.58; F(1, 94) = 5.84, p = 

.02, η2 = .06). For the low arousal items there was no effect of usage duration (Mlong-term = 2.11, 

SD = 1.30; Mshort-term = 2.32, SD = 1.47; F < 1).  

Mediation. Supporting hypothesis 2b, a mediation model analogous to the one used in 

study 1a revealed that the effect of mindset on preference was driven by anticipated irritation 

with the high arousal iPad cover (indirect effect, B = -.93, SE = .42; 95% CI = -1.92 to -.27), but 

not with the low arousal cover (indirect effect, B = -.003, SE = .10; 95% CI = -.21 to .21). Again, 

mediation persisted for anticipated irritation with the high arousal cover when it was entered 

alone (indirect effect, B = -.93, SE = .39; 95% CI = -1.73 to -.19) and when the difference 

between anticipated irritation with the high and low arousal cover was used as the mediator 

(indirect effect, B = -.65, SE = .35; 95% CI = -1.52 to -.07). 
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Discussion 

When considering purchase for long-term (vs. short-term) use, consumers were less 

inclined to select products with high (vs. low) arousal potential designs, supporting hypothesis 

2b. This pattern was observed when usage time was explicitly and directly manipulated (study 

1a), as well as when usage time was indirectly manipulated using a mindset manipulation (study 

1b). The effect generalized across a variety of low and high arousal designs and across two 

different product categories (i.e., cups and iPad covers, the latter being a personal and isolated 

product, thus diminishing concerns about how other users might evaluate the design or how it 

might match other products). Mediation analysis revealed that the preference for low arousal 

designs when deciding for the long-term use was driven by greater anticipated irritation with 

high arousal product designs, supporting hypotheses 1b and 2b.  

STUDIES 2 AND 3: PREDICTED LIKING AND PREDICTED USAGE OVER TIME 

Having established the downstream consequences of predicted utility over time in studies 

1a and 1b, the next two studies more directly and more closely examine consumer expectations 

of faster decrease in liking for high (vs. low) arousal potential designs (hypotheses 1a-1c). They 

do this by examining anticipated product liking, anticipated irritation, and anticipated product 

usage for high (vs. low) arousal designs over time. 

Study 2: Predicted Liking and Irritation over Time 

In study 2, we directly examine hypotheses 1a -1c by manipulating the arousal potential 

of product designs and examining the effect on predicted liking and predicted irritation over 

time. Predictions were made for two product categories generally viewed on a daily basis: plates 

and bedding sets, with varying product designs. We expected that, across both product 

categories, participants would predict faster decrease in liking (i.e., satiation) and faster increase 
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in irritation (i.e., sensitization) for high arousal potentials designs than for low arousal designs. 

We also expected predicted irritation to mediate predicted satiation for high arousal designs, but 

not for low arousal potential designs. 

The manipulation of the arousal potential of the product designs differed from previous 

studies in two key ways. First, because they are theoretically equivalent (and tend to vary in 

tandem in the real-world), the first two studies included manipulations of high arousal potential 

due to both color and pattern, sometimes within the same stimulus. In this study, we now 

manipulate arousal potential from color and pattern orthogonally to ensure that our proposed 

effects hold across both design elements. Second, while studies 1a and 1b used actual preexisting 

products as stimuli to ensure external validity, for this study we created our own stimuli. This 

enabled us to more systematically manipulate the product designs, thus offering greater control 

over the key constructs (i.e., arousal potential of designs) in an effort to maximize internal 

validity.  

As a final difference, in contrast to studies 1a and 1b, participants in this study only 

evaluated one product design at a time (rather than viewing and indicating a preference between 

two product designs). This ensures that the effects are not due to contrast effects or joint 

evaluation modes.  

Methods 

Participants consisted of 300 U.S. Mturk workers (46.9% female, Mage = 35.48; SD = 

12.12) who were randomly assigned to two of 10 conditions in a 5 (product design: low arousal 

potential [plain white], high arousal potential pattern [striped white or abstract white], high 

arousal potential color [strong green or strong orange]) x 2 (within factor product category: 

bedding and plates) nested mixed-subjects design. Note that, again, only the high versus low 
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arousal manipulations were of theoretical interest. Product and design variations were included 

to ensure generalizability.  

Participants were instructed to imagine they had recently moved into a furnished 

apartment for the foreseeable future. They were then shown a product that they would be using 

for the time they lived in the apartment. In the bedding conditions, participants were shown an 

image of a bed with bedding. In the plate conditions, participants were shown an image of a plate 

that was said to be part of a larger set. The products were presented in one of the five condition-

consistent product designs (plain white, striped white, abstract white, strong green, or strong 

orange), see appendix A. Note that participants saw one bed and one plate (in randomized order), 

and that the design was randomly determined for each product (i.e., it was unlikely that 

participants saw the same design for the two different products). Because of this, the responses 

for the bed and plate were stacked, leading to 600 observations.  

For each product, participants were asked to indicate how much they liked the displayed 

product at the very moment (t1; 0 = Dislike extremely, 100 = Like extremely). Next, participants 

were asked to imagine using the product for the foreseeable future and to indicate their liking 

relative to t1 at six points in the future (in one week (t2), one month (t3), six months (t4), one 

year (t5), two years (t6), four years (t7; -50 = much less, +50 much more).  

The procedure was then repeated for the potential mediator measure of irritation. 

Participants were asked to indicate to what extent the displayed product made them feel irritated 

at that very moment (t1; 0 = Not at all irritated (Calm), 100 = Very irritated). Next, participants 

were asked to imagine using the product for the foreseeable future and to indicate their expected 

irritation relative to t1 at the same six points in the future (-50 = Much less, +50 = Much more). 
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Stimuli. A pretest (N = 278 U.S. Mturk workers) was conducted to test the perceptions of 

product designs. Participants were randomly presented with one of the five product designs and 

rated it on arousal potential (intense, novel, colorful, complex, and difficult to process; 1= Not at 

all, 7 = Very much; α(5) = .66) and liking (1 = Not at all, 7 = Very much). Simple effects 

comparing each high arousal design to the low arousal design (i.e., white) revealed that arousal 

potential was perceived to be greater for each of the high arousal designs (Mhighest = 4.10, Mlowest 

= 3.14) than for the low arousal design (M = 1.64; ts > 8.22, ps < .001), but liking did not differ 

for the high arousal designs (Mhighest = 3.23, Mlowest = 3.49) versus the low arousal design (M = 

2.94; ts < 1.04, ps >.30).  

Results 

Predicted liking 

Participants’ current liking (t1) represented absolute liking at T1. Absolute liking ratings 

for T2-T7 were calculated by adding the indicated relative change in liking to T1 (T1+t2 = T2, 

T1+t3 = T3, etc.).  

To examine the effect of arousal potential from color and from pattern independently, we 

compare the plain white design (low arousal) to the colored designs (high arousal) and to the 

patterned designs (high arousal) independently. Note that, because they are theoretically 

equivalent, we report the results collapsed across the high arousal pattern (striped white or 

abstract white) and the high arousal color (strong green or strong orange) conditions.  

A 2 (product: bedding, plates) x 2 (color: low arousal, high arousal) x 7 (time: T1-T7) 

mixed ANOVA did not reveal a significant product x color x time interaction (F = 2.01, p = .12). 

A similar mixed ANOVA with 2 (product: bedding, plates) x 2 (pattern: low arousal, high 
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arousal) x 7 (time: T1-T7) did not reveal a significant product x pattern x time interaction (F = 

1.35, p = .23). We therefore report the results collapsed across products in all analyses.  

Color vs. Plain White. A 2 (color: low arousal [white], high arousal [green, orange]) x 7 

(time: T1-T7) mixed ANOVA revealed a significant color x time interaction (F(6, 2340) = 3.20, 

p = .004, η2 = .01), indicating that predicted satiation over time differed as a function of arousal 

potential. While simple effects [linear contrasts] revealed that both high arousal (F(6, 1206) = 

60.70, p < .001, η2 = .23 [F(1, 201) = 93.77, p < .001, η2 = .32]) and low arousal (F(6, 1134) = 

20.13, p < .001, η2 = .10 [F(1, 189) = 30.94, p < .001, η2 = .14]) designs were marked by a 

decline in liking, the color x time interaction reveals that participants predicted a greater decrease 

in liking (faster satiation) from high arousal designs than from the low arousal design over time, 

supporting hypothesis 1a; see figure 1a. Note that the results held when green and orange 

conditions were not collapsed (color x time interaction: F(12, 2316) = 2.07, p = .01, η2 = .01). 

Pattern vs. Plain White. A 2 (pattern: low arousal [no pattern], high arousal [stripes, 

abstract]) x 7 (time: T1-T7) mixed ANOVA revealed a significant pattern x time interaction 

(F(6, 2358) = 8.54, p < .001, η2 = .02), indicating that predicted satiation over time differed as a 

function of arousal potential. While simple effects [linear contrasts] revealed that both high 

arousal (F(6, 1224) = 70.70, p < .001, η2 = .26 [F(1, 204) = 118.11, p < .001, η2 = .37]) and low 

arousal (F(6, 1134) = 20.13, p < .001, η2 = .09 [F(1, 189) = 30.94, p < .001, η2 = .14]) designs 

were marked by a decline in liking, the pattern x time interaction revealed that participants 

predicted a greater decrease in liking (faster satiation) from high arousal designs than from the 

low arousal design over time, supporting hypothesis 1a; see figure 1a. Note that the results held 

when striped and abstract conditions were not collapsed (pattern x time interaction: F(12, 2334) 

= 4.83, p < .001, η2 = .02). 
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Predicted Irritation 

Participants’ current level of irritation (it1) represented absolute irritation at iT1. 

Absolute irritation for iT2-iT7 was calculated by adding the indicated relative change in irritation 

to iT1 (iT1+it2 = iT2, iT1+it3 = iT3, etc.).  

Again, we compare the plain white design to the colored designs and the patterned 

designs independently. Mixed ANOVAs did not reveal any product x color x time (F = 1.38, p > 

.20) or product x pattern x time (F < 1) interactions for the irritation measures. We therefore 

again report the results collapsed across products. 

Color vs. Plain White. A 2 (color: low arousal [white], high arousal [green, orange]) x 7 

(time: T1-T7) mixed ANOVA revealed a significant color x time interaction (F(6, 2340) = 3.77, 

p = .001, η2 = .01), indicating that predicted irritation over time differed as a function of arousal 

potential. Participants predicted their irritation to grow more rapidly over time for high arousal 

designs than for the low arousal design, supporting hypothesis 1b; see figure 1b. Accordingly, 

simple effects [linear contrasts] revealed a significant effect of time for the high arousal designs 

(F(6, 1212) = 13.92, p < .001, η2 = .06 [F(1, 202) = 17.73, p < .001, η2 = .08]), but no significant 

effect of time for the low arousal design (F(6, 1128) = 1.48, p > .18 [F(1, 188) = 1.03, p > .30]). 

Note that the results held when green and orange conditions were not collapsed (color x time: 

F(12, 2316) = 2.11, p = .01, η2 = .01). 

Pattern vs. Plain White. A 2 (pattern: low arousal [white], high arousal [stripes, abstract]) 

x 7 (Time: T1-T7) mixed ANOVA revealed a significant pattern x time interaction (F(12, 2346) 

= 6.76, p < .001, η2 = .02), indicating that predicted irritation over time differed as a function of 

arousal potential. Forecasters predicted their irritation to grow more rapidly over time for high 

arousal designs than for the low arousal design, supporting hypothesis 1b; see figure 1b. 
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Accordingly, simple effects [linear contrasts] revealed a significant effect of time for high 

arousal designs (F(6, 1218) = 19.35, p < .001, η2 = .09 [F(1, 203) = 26.16, p < .001, η2 = .11]), 

but no significant effect of time for the low arousal design (F(6, 1128) = 1.48, p > .18 [F(1, 188) 

= 1.03, p > .30]). Note that the results also held when striped and abstract conditions were not 

collapsed (F(12, 2322) = 3.75, p < .001, η2 = .02). 
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Moderated Mediation. To test for mediation, we stacked all liking and irritation measures 

for each respondent and created a variable for time (1-7) to indicate which level of the within 

subject factor of time it represents. In other words, for each participant and both products, we 

treated each time period as an observation, leading to 14 observations per participant (each 

participant provided 7 liking/irritation ratings for a bed and for a plate). In addition, we created a 

dummy variable to indicate the arousal potential of the design (0 = low arousal potential [white], 

1 = high arousal potential [striped, abstract, orange, green]. In line with the pattern of the 

irritation measures, we expected anticipated irritation to mediate predicted satiation for high 

arousal potential designs, but not for the low arousal potential design (hypothesis 1c). To test 

this, we used model 8 of the PROCESS macro (Model 8; Hayes 2013). Time was used as the 

predictor variable, arousal potential as the moderator variable, anticipated irritation as the 

mediator variable, and liking as the dependent variable. In addition, product (bed, plate) and 

respondent ID were entered as covariates. 

In line with hypothesis 1c, for the high arousal potential designs, the pathway from time 

to liking through anticipated irritation was significant and did not include zero (indirect effect, B 

= -.68, SE = .15; 95% CI = -.98 to -.41), supporting mediation (Zhao et al. 2010). The same was 

not observed for the low arousal potential design. For the low arousal potential design 

conditions, the pathway from time to liking through anticipated irritation included zero (indirect 

effect, B = -.14, SE = .17; 95% CI = -.52 to .19), not supporting mediation. Note that in the 

interest of brevity, we tested arousal from pattern and arousal from color together in this 

mediation analysis. However, the results held when conducting separate mediation analyses for 

the pattern and color conditions. Results also persisted when dropping the covariates (product 

and respondent ID) from the analyses.  
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Discussion 

Participants expected to satiate more quickly (a faster decrease in liking) from high (vs. 

low) arousal potential product designs because they anticipated growing increasingly irritated 

with high arousal product designs over time, thus providing direct evidence for hypotheses 1a-

1c. Importantly, we separately and systematically varied color and pattern in this study to ensure 

that our effect holds independent of whether the arousal stems from color or from pattern.  

A caveat of this study is that, despite having been pretested to be liked equally, the initial 

liking of the patterned designs was lower than the white and colored designs (ts >|2.8|, ps < .04), 

potentially raising the concern that consumers simply predict faster satiation for less liked 

designs. Mitigating this concern, the effect was observed for high arousal from color, even 

though initial liking for white and colored designs did not differ (t = 1.47, p = .14). Study 4 will 

rule out this alternative account further.  

Having established that consumers anticipate greater satiation from high arousal design, 

we next explore a variety of expected product usage measures to examine whether this 

anticipated satiation influences more behavioral, and thus marketing relevant, dependent 

variables. We also examine a theoretically relevant individual difference as a moderator.  

Study 3: Predicted Product Usage over Time 

Study 3 examines whether the arousal potential of a product design influences predicted 

product usage, a behavioral proxy for anticipated satiation. If participants think that they will 

satiate more quickly from a product with a high (vs. low) arousal design, they should a) 

anticipate using it less frequently in the future, b) anticipate using it fewer number of times (i.e., 

cease use after fewer uses), and c) be less likely to predict using it at a distant (vs. a proximate) 

point in the future than a product with low arousal design.  
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Importantly, if our theory is correct that this is due to predicted aversive sensitization to 

arousal (i.e., irritation) from high arousal potential designs over time, leading to faster predicted 

satiation, then the effect should be moderated by individuals’ comfort with arousal. On average, 

we predict less anticipated usage for products with high (vs. low) arousal designs, in line with 

previous studies. However, this should be particularly pronounced for individuals who are less 

likely to enjoy arousal (e.g., people who score low on the Arousal Seeking Scale; Mehrabian and 

Russel 1973). These individuals should anticipate arousal to become aversive more quickly than 

individuals who enjoy arousal and therefore be more likely to anticipate lower usage for products 

with high arousal designs. 

Thus, in this study, we manipulated arousal potential of a product (exercise clothing) and 

measured anticipated product use as well as individuals’ Arousal Seeking Tendency (Mehrabian 

and Russell 1973). We expected that, on average, participants would anticipate lower usage of 

high (vs. low) arousal product designs, but that this effect of arousal potential on predicted usage 

would be strongest for individuals who score low on the Arousal Seeking Tendency scale 

(Mehrabian and Russell 1973). 	

Methods 

Participants were 225 undergraduate students (74.1% female, Mage = 20.70, SD = 1.96) 

who were randomly assigned to a condition in a 2 (arousal potential: low [black, gray, gray dots, 

dark green, navy], high [bright green, green pattern, purple orange pattern, red, neon ombre]) 

nested between-subject design, with Arousal Seeking Tendency as a measured variable. 

Participants were asked to imagine that they had just received the workout shirt displayed 

on their computer screen. In the high arousal potential design conditions, they were shown one of 

five shirts, superimposed with a high intensity design (bright green, green pattern, purple orange 
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pattern, red, neon ombre). In the low arousal potential design conditions, they were shown one of 

five shirts, superimposed with a low intensity design (black, gray, gray dots, dark green, navy); 

see appendix A. Note that participants who indicated being male at the beginning of the survey 

saw a men’s shirt, while participants who indicated being female saw a more fitted women’s 

shirt.  

Participants were then asked multiple questions about their anticipated use of the workout 

shirt. In a first set of questions, participants were asked: “Thinking about this workout shirt in the 

context of all of the workout shirts you own, how often would you use this shirt in the future?” (1 

= Never, 9 = All the time) and “After how many wears do you think you'll stop wearing it or get 

rid of it?” (0 - 500 wears). In addition, they were asked: “How likely are you to wear the workout 

shirt to your next workout?” (t1), and “How likely are you to wear the workout shirt to a workout 

one year from now?” (t2; 1 = Very unlikely, 7 = Very likely). Participants also rated their current 

liking of the shirt (1 = Dislike very much, 7 = Like very much). Lastly, participants filled out an 

abbreviated version of the Arousal Seeking Tendency (AST) scale (original scale: Mehrabian 

and Russel 1973). This scale contained items such as “I like to look at pictures that are puzzling 

in some way” or “My ideal home would be peaceful and quiet”.  

Stimuli. A pretest (N = 255 undergraduate students) was conducted to select the stimuli. 

Participants rated one of 13 workout shirts, superimposed with different designs, on arousal 

potential (intense, novel, colorful, complex, and difficult to process; 1 = Not at all, 7 = Very 

much; α(5) = .81) and liking (1 = Not at all, 7 = Very much). Ten shirts were selected, such that 

high and low arousal stimuli varied significantly on arousal potential index (Mhigh = 3.93, Mlow = 

1.90; F(1, 251) = 238.82, p < .001, η2 = .48), but did not vary significantly on liking (Mhigh = 

4.19, Mlow = 3.91; F(1, 251) < 1.80, p >.18). 
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Results  

Multiple regression analyses examined how arousal potential of the product design (high 

vs. low), the arousal seeking tendency (AST; continuous), and their interaction influenced 

predicted product usage in the future.  

Predicted Frequency of Usage. Main effects of arousal potential (B = -3.98, SE = 1.53, 

t(221) = -2.59, p = .01; 95% CI = -7.01 to -.95) and AST (B = -.87, SE = .43, t(221) = - 2.04, p = 

.04, 95% CI = -1.71 to -.03) were qualified by a significant arousal potential x AST interaction 

(B = .59, SE = .27, t(221) = 2.14, p = .03, 95% CI = .04 to 1.14), see figure 2a. Further 

examining this interaction, slope analysis (Aiken and West 1991; Fitzsimons 2008) revealed that 

arousal potential influenced low AST individuals’ (-1SD) usage frequency estimates (B = -1.35, 

SE = .39, t(221) = -3.39, p < .001, 95% CI = -2.13 to -.56). In contrast, it did not influence usage 

frequency estimates for high AST individuals (+1SD; t <1). Results persisted when current liking 

was used as a covariate in the analyses, suggesting that the results are not driven by differences 

in liking for the product designs. Instead, predicted frequency of usage seems to be driven by low 

(vs. high) AST individuals anticipating greater sensitization and satiation for high arousal 

potential designs. 

Predicted Wears until Discarded. Main effects of arousal potential (B = -271.64, SE = 

106.07, t(207) = -2.56, p = .01, 95% CI = -480.78 to -62.50) and AST (B = -68.75, SE = 28.85, 

t(207) = -2.38, p = .02, 95% CI = -125.63 to -11.86) were qualified by a significant arousal 

potential x AST interaction (B = 40.02, SE = 19.21, t(207) = 2.08, p = .04, 95% CI = 2.13 to 

77.91), see figure 2b. Further examining this interaction, slope analysis revealed that arousal 

potential influenced low AST individuals’ (-1SD) predicted number of total wears (B = -94.02, 

SE = 27.04, t(221) = -3.47, p < .001, 95% CI = -147.34 to -40.71). In contrast, arousal potential 
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did not influence predicted number of wears for high AST individuals (+1SD; t <1). Again, 

results persisted when current liking was used as a covariate in the analyses, suggesting that the 

results are not driven by differences in liking for the product designs, but by differential 

anticipated sensitization and satiation for high arousal potential designs. 

Likelihood of Wearing in One Year. For likelihood of wearing in one year (t2), a main 

effect of arousal potential (B = -3.54, SE = 1.48, t(221) = -2.38, p = .02, 95% CI = -6.47 to -.62) 

and a marginal main effect of AST (B = -.79, SE = .41, t(221) = -1.93, p = .054, 95% CI = - 1.60 

to .01) were qualified by an arousal potential x AST interaction (B = .56, SE = .26, t(221) = 2.11, 

p = .04, 95% CI = .04 to 1.09), see figure 3c . Slope analysis revealed that while arousal 

potential influenced low AST individuals’ (-1SD) predicted likelihood of wearing the shirt in one 

year (B =-1.04, SE = .38, t(221) = -2.71, p = .01, 95% CI = -1.80 to -.28), it did not influence 

likelihood estimates for high AST individuals (+1SD; t <1).  

Likelihood of Wearing to Next Workout. Importantly, for the likelihood of wearing the 

shirt to the next workout (t1), there was no main effect of arousal potential, no main effect of 

AST, and no arousal potential x AST interaction (|ts| < 1.50, ps > .13). The fact that AST only 

influenced likelihood of wearing the shirt in the distant future (t2) suggests that the different 

pattern observed for high and low AST individuals resulted from different rates of sensitization 

and satiation with the product designs over time, not simply from differential propensities to use 

high versus low product designs more generally. 
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FIGURE 2: RESULTS OF STUDY 3 
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Discussion 

On average, participants anticipated lower usage of workout shirts (lower frequency and 

fewer total number of wears) with high (vs. low) arousal potential designs, despite having been 

pretested and selected to be liked equally. This suggests that, in line with our theory, differential 

satiation for high and low arousal designs are driving product usage estimates. 

 More importantly, this study also reveals a theoretically relevant moderator. Arousal 

potential had greater influence on anticipated product usage for people who scored low on the 

Arousal Seeking Tendency scale (i.e., who do not enjoy arousal). This pattern persisted even 

when controlling for liking. Furthermore, arousal potential and AST had greater influence on 

usage estimates in the distant (vs. near) future. This suggests that arousal potential is indeed the 

aspect of the stimuli driving predicted product usage over time. Furthermore, and in line with our 

theory, anticipated product usage seems to be driven by low (vs. high) AST individuals 

anticipating greater sensitization and faster satiation for high arousal potential designs. 

The demonstrated effects are especially compelling given that high arousal items are 

more unique and less likely to be already owned, thus providing an opportunity for variety 

seeking. The fact that we observe lower (vs. higher) average usage for high arousal items 

suggests that our effect is so strong that it overrides the opportunity to seek variety. 

Overall then, this study supports our theorizing that, on average, high arousal designs are 

anticipated to become increasingly arousing and irritating (i.e., sensitization) over time. Using 

product usage as a behavioral proxy of anticipated satiation, it also shows how these expectations 

influence pertinent anticipated consumer behaviors. We next focus on whether these intuitions 

may be misguided.  
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STUDIES 4 AND 5: COMPARING PREDICTED AND EXPERIENCED LIKING 

Thus far, our investigation has focused on predicted satiation for high and low arousal 

potential product designs and how these predictions influence anticipated product usage and 

consumer decisions (hypotheses 1 and 2). The remaining two studies examine the soundness of 

these predictions and decisions.  

Contrary to consumers’ intuition, we theorized that consumers might satiate less (i.e., 

liking decreases at a slower rate) from high arousal design elements than low arousal design 

elements (hypothesis 3). As a result, we hypothesized that forecasters overestimate satiation (i.e., 

decrease in liking over time) from high arousal design elements (hypothesis 4), leading to errors 

in predicted utility. To test this, the next studies directly compare predicted and experienced 

liking of varying product designs over time in both a lab (study 4) and a field setting (study 5). 

Study 4: Comparing Predicted and Experienced Liking  

Study 4 directly compares predicted and experienced liking of product designs in a 

laboratory setting. All participants were exposed to a screen background with either a high or a 

low arousal potential design and reported their liking of the product. Forecasters then predicted 

their liking over 14 subsequent exposures. In contrast, experiencers were exposed to the product 

for 14 additional times and reported their liking for each exposure. Replicating previous studies, 

we expected forecasters to predict greater satiation for high (vs. low) arousal product design. In 

contrast, we expected experiencers to satiate less from high (vs. low) arousal designs. The 

discrepancy, we predicted, would lead to forecasting errors whereby forecasters overestimate 

satiation from high arousal designs.  
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Methods 

Participants were 202 undergraduates and U.S. Mturk workers (46% female, Mage = 

28.23, SD = 12.53) randomly assigned to one condition in a 2 (mode: forecaster, experiencer) x 2 

(arousal potential: low [light gray minimal pattern, light green minimal pattern], high [black and 

white pattern, colored pattern]) nested between-subject design.  

All participants were instructed to imagine they were considering a new screen 

background for their computer. They were then told that, in this study, they would see the screen 

background 15 times for five seconds to simulate usage over time. Then all participants saw a 

screen background (in accordance with their assigned arousal potential condition, see appendix 

A) for five seconds and rated their liking of the screen background on an analog scale (T1; -100 

= Dislike extremely, 100 = Like extremely; anchored at 0). After this initial liking rating, 

forecasters were then asked to imagine the next exposure and predict their liking of the screen 

background on the same scale (T2), repeating this exercise for each of the 13 future (T3-T15) 

exposures. After making the predictions, they saw the screen background 14 times for five 

seconds. Experiencers, by contrast, saw the screen background 14 times for five seconds each. 

Using the same scale as forecasters, they rated their liking of the screen background after each 

exposure. To ensure that experiencers viewed each exposure (i.e., did not leave the survey or 

look elsewhere), they were asked to press a “I am still looking” button displayed below the 

product image for four of the 14 exposures.  

A pretest (N=250 U.S. Mturk workers) was conducted to select stimuli. Participants rated 

one of 13 screen backgrounds on arousal potential (intense, novel, colorful, complex, and 

difficult to process; 1= Not at all, 7 = Very much; α(5) = .76) and liking (1= Not at all, 7 = Very 

much). Four screen backgrounds were selected such that they varied significantly on arousal 



	 34	

potential index (Mshigh > 3.67, Mslow < 1.92; ts > 5.93, p < .001), but did not vary significantly on 

liking (Msmostliked = 3.33, Msleastliked = 2.90; ts < 1). 

Results 

Given that the two low arousal potential product designs and the two high arousal 

potential product designs were theoretically equivalent, the liking ratings were collapsed across 

these conditions and submitted to a 2 (mode: forecaster, experiencer) x 2 (arousal potential: high, 

low) x 15 (time: T1-T15) mixed ANOVA. The results revealed a significant mode x time 

interaction (F(14, 2772) = 3.95, p < .001, η2 = .02), indicating that forecasters, on average, 

expected to satiate more than experiencers actually did. More important, the results revealed a 

significant mode x arousal potential x time interaction (F(14, 2772) = 3.41, p < .001, η2 = .02), 

see figure 3. To further examine the nature of the interaction, we examined how forecasters and 

experiencers rated the high and low arousal potential designs over time. 

Among forecasters, in line with hypothesis 1a and replicating the findings of study 2, the 

analysis revealed an arousal potential x time interaction (F(14, 1246) = 2.22, p = .006, η2 = .02), 

indicating that the predicted satiation over time differed as a function of arousal potential. While 

simple effects [linear contrasts] revealed that both high (F(14, 602) = 39.37, p < .001, η2 = .48 

[F(1, 43) = 54.76, p < .001, η2 = .56]) and low arousal designs (F(14, 644) = 24.82, p < .001, η2 = 

.35 [F(1, 46) = 33.33, p < .001, η2 = .42]) were marked by a decline in predicted liking, the 

arousal potential x time indicates that forecasters predicted to satiate more rapidly from high 

arousal designs than from low arousal design over time. 

Interestingly, however, experiencers showed the opposite pattern. Among experiencers, 

there was also an arousal potential x time interaction (F(14, 1526) = 2.03, p = .01, η2 = .02), 

indicating that the experienced satiation over time differed as a function of arousal potential. 
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Contrary to forecasters’ predictions, however, simple effects [linear contrasts] revealed that 

experiencers tired more quickly from low arousal designs (F(14, 672) = 15.18, p < .001, η2 = .24 

[F(1, 48) = 21.69, p < .001, η2 = .31]) than high arousal designs (F(14, 854) = 1.75, p = .04, η2 = 

.03 [F(1, 61) = 3.32, p = .07, η2 = .05]), thus supporting hypothesis 3. 

Examining the accuracy of forecasts, we then examined forecasts and experiences at each 

level of arousal potential. For screen backgrounds with low arousal designs, there was no mode x 

time interaction (F < 1), suggesting that forecasters relatively accurately predicted experienced 

liking over time. For high arousal designs, on the other hand, there was a mode x time interaction 

(F(14, 1456) = 4.91, p < .001, η2 = .05), supporting hypothesis 4 and revealing an error in 

prediction. While simple effects [linear contrasts] revealed an effect of time for both predicted 

(F(14, 602) = 39.37, p < .001, η2 = .48 [F(1, 43) = 54.76, p < .001, η2 = .56]) and experienced 

liking (F(14, 854) = 1.75, p = .04, η2 = .03 [F(1, 61) = 3.32, p = .07, η2 = .05]), the mode x time 

interaction indicates that forecasters predicted to satiate more rapidly from high arousal potential 

designs than experiencers actually did. 

FIGURE 3: RESULTS OF STUDY 4  
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Discussion 

Replicating the findings of study 2 and supporting hypothesis 1a, forecasters expected to 

satiate more quickly from high arousal potential product designs than low arousal potential 

product designs. More important, ratings from experiencers revealed forecasters’ intuitions to be 

misguided. In contrast to forecasters predictions, experiencers satiated more quickly from low 

arousal designs than from high arousal designs, supporting hypothesis 3. As a result, and 

supporting hypothesis 4, participants overestimated satiation from high arousal designs. 

Note that on average (i.e., averaging across designs), forecasters overestimated satiation 

from repeated exposure to product designs, which is in line with previously discussed findings 

from other sensory domains (i.e., music and ice cream; Kahneman and Snell 1992). Importantly, 

our theory suggests that because anticipated satiation is greater for high (vs. low) arousal stimuli, 

forecasting errors are more likely or more pronounced for high (vs. low) arousal stimuli. In line 

with this, forecasters mispredicted liking for high arousal designs over time, but more accurately 

predicted liking for low arousal designs over time. That being said, our theory does not 

necessarily preclude forecasting errors to occur for low arousal designs.  

Aside from showing errors in prediction, this study also serves to extend and rule out 

potential alternative explanations in previous studies. Unlike the stimuli used in study 2, liking 

for low and high arousal potential designs were identical at time 1 (F < 1). This further rules out 

the potential alternative explanation that people simply predict faster satiation from less 

appealing designs. Furthermore, by including low arousal potential designs involving (albeit 

minimal) color and pattern, this study generalizes the findings of study 2 to other low arousal 

designs and further cements the fact that our conceptualization is about the arousal potential of 

color and pattern and not simply the presence or absence of color and pattern. Lastly, predicted 
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liking was measured on a different scale than in study 2 (in this study participants indicated 

liking for T1-T15 on the same absolute scale instead of making a relative judgment compared to 

T1 in study 2), thus demonstrating the robustness of the effect across different elicitation 

procedures.  

This study compared predicted and experienced liking in a relatively contrived 

experimental setting, whereby exposures occurred in a fairly abbreviated timeframe. In the next 

study, we use a field experiment to examine whether the discrepancy in predicted and 

experienced liking holds in a more natural consumption setting. 

Study 5: Comparing Predicted and Experienced Liking in the Field 

Study 5 extends study 4 by testing hypotheses 3 and 4 in a real consumption domain over 

a longer period of usage time. In a field study, participants either predicted or reported 

experienced liking of a product (a name card) over one semester. Again, we expected forecasters 

to predict faster satiation for products with high (vs. low) arousal potential designs. In contrast, 

we expected experiencers to satiate faster from products with low (vs. high) arousal potential 

designs, leading to errors in predicted liking whereby forecasters overestimate satiation from 

high arousal designs.  

Methods 

Participants were 306 undergraduates (49.4% Female; Mage = 19.90, SD = 1.53) enrolled 

in ten sections of an introductory business course at a large US university. Participants were 

assigned to one condition of a 2 (mode: forecaster, experiencer) x 2 (arousal potential: low [plain 

white or pale green], high [abstract pattern or bright green] nested between-subject design. See 

appendix A for stimuli images. 
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Experiencers (N = 122) were students in four sections of a course that met twice a week 

for 75 minutes over the course of 13 weeks. On the first day of class, participants were randomly 

given one of four name cards to use during class throughout the semester. The cards either 

featured a low arousal potential design (plain white or pale green) or a high arousal potential 

design (abstract pattern or bright green, both already pretested and used in study 2). The name 

cards with their name on it were distributed at the beginning of every following class and sat on 

the students’ desk for the entirety of each class. Experiencers were given a brief questionnaire at 

three points in the semester: during the first week (T1), during the sixth week (i.e., before spring 

break; T2) and during the last week (i.e., before finals, T3). Among other questions related to the 

course, participants rated how much they currently liked their name card (1= Not at all, 9 = Very 

much). They also provided a code to match their responses over the three measurement times. 

Twenty-nine participants were excluded from the analyses because they either had missing data 

due to absence or because we were unable to match their responses across repeated measures, 

leaving 93 experiencers. 

Forecasters were 184 students enrolled in the six remaining sections of the same class 

who participated in a survey during the first week of the semester. They were exposed to all four 

name cards used by experiencers, but they were only asked to evaluate a randomly assigned one. 

They were asked to imagine having been given the name card on the first day of class to use 

during class throughout the semester. Using the same scale as experiencers, they were then asked 

to rate how much they liked their name card (T1). They were then asked to imagine it being 

shortly before spring break (T2) and predict how much they would like the name cards having 

used the card in every class. They repeated this exercise for the time before finals (T3).  

Results  
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Given that the two product designs in the high and low arousal conditions were 

theoretically equivalent, liking ratings were collapsed across arousal potential and submitted to a 

2 (mode: forecaster, experiencer) x 2 (arousal potential: high, low) x 3 (time: T1-T3) mixed 

ANOVA. The results revealed a directional mode x time interaction (F(2, 546) = 2.19, p = .10, 

η2 = .01), indicating that forecasters, on average, tended to expected to satiate more than 

experiencers actually did. More important, the results revealed a significant mode x arousal 

potential x time interaction (F(2, 546) = 6.71, p = .001, η2 = .02), see figure 4. To further 

examine the nature of the interaction, we first examined how forecasters and experiencers rated 

the high and low designs over time. 

Among forecasters, the analysis revealed an arousal potential x time interaction (F(2, 

364) = 2.85, p = .059), in line with hypothesis 1a and replicating the findings of studies 2 and 4. 

While simple effects [linear contrasts] revealed that high (F(2, 202) = 15.65, p < .001, η2 = .14 

[F(1, 101) = 21.08, p < .001, η2 = .17]) and low arousal potential designs (F(2, 164) = 4.12, p < 

.001, η2 = .02 [F(1, 81) = 4.48, p < .001, η2 = .04]) were marked by a decline in predicted liking, 

the arousal potential x time interaction indicated that forecasters predicted more rapid satiation 

from high arousal designs than from low arousal designs over time. 

Experiencers, however, again showed a different pattern. Among experiencers there was 

an arousal potential x time interaction (F(2, 182) = 3.88, p = .02, η2 = .04), supporting hypothesis 

3. Simple effects [linear contrasts] revealed that experiencers tired from low arousal designs over 

time (F(2, 82) = 4.64, p = .01, η2 = .10 [F(1, 41) = 6.45, p = .02, η2 = .14]), whereas liking ratings 

for high arousal designs remained constant over time, with no effect of time in this study (F< 1 

[F < 1]). 
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Examining the accuracy of consumer predictions (hypothesis 4), we then compared 

forecasts and experiences at each level of arousal potential. For name cards with low arousal 

designs, there was a marginally significant mode x time interaction (F(2, 244) = 1.93, p = .08, η2 

= .02). However, simple effects did not reveal any significant forecasting errors (F(1, 122) < 

1.96, p >.16), suggesting that forecasters relatively accurately predicted experienced liking over 

time. 

For the high arousal designs, there was a significant mode x time interaction (F(2, 302) = 

6.67, p =.001, η2 = .04), which revealed the hypothesized error in prediction. Simple effects 

[linear contrasts] revealed that forecasters predicted they would grow tired of high arousal 

designs, with a highly significant effect of time on liking (F(2, 202) = 15.65, p < .001, η2 = .14 

[F(1, 101) = 21.08, p < .001, η2 = .17]). In fact, liking ratings by experiencers remained more 

constant over time, with no effect of time (F < 1 [F < 1]). Furthermore, a between-subject 

MANOVA examining the effect of mode for each time measurement among high arousal 

designs revealed that while forecasters and experiencers liked the high arousal name cards 

equally at the beginning of the semester (T1; MForecast = 5.01, SD = 2.49 vs. MExperience = 5.75; SD 

= 1.94; F(1, 151) = 1.96, p =.16, η2 = .01), forecasters underestimated how much they would like 

the high arousal name cards at the midpoint of the semester (T2, MForecast = 4.29, SD = 2.15 vs. 

MExperience = 5.53; SD = 1.94, F(1, 151) = 11.90, p = .001, η2 = .07) and at the end of the semester 

(T3, MForecast = 3.87, SD = 2.23 vs. MExperience =5.69; SD = 1.83; F(1, 151) = 25.12, p < .001, η2 = 

.14). 
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FIGURE 4: RESULTS OF STUDY 5  
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design elements – color and pattern – and how such predictions might (mis)guide consumer 

decision making.  

Six studies examined how the arousal potential of product design elements (intensity of 

color and pattern) differently affects predicted and experienced liking over time and how this 

influences the nature and quality of consumer decisions. We found that consumers are more 

likely to shy away from products with high arousal potential designs when making decisions for 

longer-term use (studies 1a and 1b). The reason for this is that consumers expect to be more 

irritated by high (vs. low) arousal designs over time (studies 1 and 2) and therefore predict faster 

satiation and less use from these designs (studies 2 and 3). Importantly, however, these 

predictions seem to be misguided (studies 4 and 5). In both a lab and a natural field setting, we 

show that contrary to forecasters’ predictions, experiencers tire more quickly of low arousal 

designs than of high arousal designs. This leads to systematic errors in predicted utility: 

Forecasters overestimate satiation from high arousal designs and as a result underestimate their 

liking of high arousal designs over time.  

Theoretical Contributions 

By showing a new type of forecasting error, the present research contributes to the work 

on predicted and experienced utility in two significant ways. First, it identifies differences in 

predicted and experienced utility in a new and marketing relevant consumption domain: visual 

processing of aesthetics. Past research on predicted and experienced utility has examined a 

variety of hedonic experiences and sensations, ranging from more general measures of happiness 

to more specific sensory measures such auditory and gustatory liking. The present research is, to 

the best of our knowledge, the first to compare predicted and experienced utility from visual 

stimuli. Second, it examines how characteristics of (visual) stimuli differently influence 



	 	 	
	

43	

predicted and experienced liking over time. Previous research has established that consumers 

mispredict liking for isolated sensory stimuli over time (e.g., eating yoghurt, listening to music), 

but has not compared different levels of these discreet stimuli (e.g., the intensity of a flavor or 

music). By systematically manipulating the level of arousal potential for the same sensory 

stimulus, the present research provides important insight into when and why errors in predicted 

liking are more or less likely to occur. This focus on how characteristics of sensory stimuli 

determine errors in predicted liking complements and extends related efforts in the affective 

forecasting literature, which have examined how characteristics of events (e.g., their probability 

or psychological distance) differently influence their emotional impact in prospect and 

experience (e.g., Buechel et al. 2014; Ebert and Meyvis 2014). 

The current research also makes important contributions to the literature on aesthetics in 

consumer behavior. Some of the most basic work on aesthetics considers how perceptual 

processes influence evaluation and liking (e.g., how fluency determines ease of processing and 

liking). We show how two distinctive design elements – color and pattern – exhibit similarities in 

how they shape preferences and hedonic value because they similarly influence the arousal 

potential of the stimulus. It follows that the findings of this research may be extrapolated to other 

manipulations of visual arousal potential such as the magnitude of contrast or movement in 

visual stimuli. Furthermore, while literature on design and mere exposure has identified factors 

that influence adaptation and satiation to visual stimuli, this past literature has not systematically 

examined predicted liking. This is notable, given that most consumption and purchase decisions 

are based on predicted hedonic value. By showing that forecasted liking does not match the 

dynamics of experienced liking, the present work fills an important gap that allows us to better 
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understand how arousal potential influences judgments and decisions made for future 

consumption.  

On a broader level, the current research might provide an important step to the better 

understanding sensory/hedonic adaptation and sensitization. By showing how sensitization on 

one measure (e.g., increase in irritation) can lead to adaptation on a different measure (e.g., 

decrease in liking or general hedonic response), we show how the two can be interrelated and 

inform each other. This highlights the importance of clarity and specificity in terminology when 

talking about dynamics of sensory and hedonic adaptation. Further, while we have focused on 

visual stimuli, the findings might point to a more general overarching theory that can help predict 

the dynamics of anticipated (vs. experienced) hedonic value over time. Past research has 

identified isolated instances of sensitization (e.g., unpalatable gustatory stimuli, loud and high 

pitch noises, headaches, sexual arousal) and adaptation (e.g., highway noise, sauna visits, mild 

elective shocks), but consumers and researchers seem to have a relatively poor understanding of 

the boundary conditions that determine when and to what extent each occurs (see Snell et al. 

1995; Snell and Gibbs 1995). Our research suggests that arousal potential of a stimulus might be 

an important determinant of predicted and experienced hedonic value over time. If so, then our 

results might generalize to other modalities (e.g., gustatory, auditory). In other words, consumers 

might expect to grow more irritated and satiate more quickly from intense sounds (e.g., a new 

type of techno) or flavors (e.g., an intense curry), when in reality, these might bring continued 

pleasure.  

Implications for Consumers and Marketers  

Apart from being of theoretical interest, the present research has important implications 

for how consumers make decisions about aesthetic elements. When decorating homes and 
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buying clothes, consumers often choose pale colors and simple designs (i.e., low arousal design 

items), presumably because they believe that this will increase long-term satisfaction with the 

product aesthetics. Our research suggests that by using this strategy, consumers might be leaving 

happiness on the table. Contrary to people’s intuition, our studies suggest that consumers satiate 

more quickly from low arousal designs than from high arousal designs. The implication for 

consumers is that when making long-term decisions, consumers can be bolder without 

jeopardizing hedonic value. Even when making relatively permanent decisions about design, 

consumers should go for the intense colors and intense patterns they like – they might yield more 

hedonic value over time. Of course, consumers may want to shift their strategy when making 

choices on behalf of others. When preparing to sell a house, for example, sellers should 

recognize that a potential buyer unfamiliar with this research might falsely shy away from bold 

patterns, decreasing the resale value. Indeed, real estate and color consultants advise 

homeowners to “start with earth tones” and to "get rid of anything that's kind of obnoxious" 

(Moore 2010; realestate.aol.com).  

The current research has equally significant implications for marketers. When designing 

logos, stores, websites, or any other design aspect associated with a product, marketers should 

again embrace bold product designs. Not only will they capture attention, but they are likely free 

of the feared downsides such as satiation and irritation.  

Limitations and Future Research 

We observed our hypothesized effects over a variety of product category and designs. 

Nevertheless, it is important to keep in mind the possible boundary conditions of this effect. 

Specifically, the importance and nature of aesthetic considerations might vary across product 

categories, which could diminish and exacerbate our findings. Some product categories such as 
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clothes, for example, require combinations of multiple products/items that may vary on 

aesthetics. For such products, consumers might find additional motivation in selecting low-

arousal designs because it makes matching different designs easier. Other products might be 

more likely to be subject to aesthetic trends and fashion considerations, again providing 

additional motivation to select low arousal designs. It is plausible that consumers veer away from 

bright colors and busy patterns when purchasing for long-term use based on the presumption that 

such high arousal elements are more likely to go out of style over time than more mundane ones. 

To mitigate the issues of matching and trend, we selected a variety of different products, 

including ones that could be consumed in isolation (e.g., iPad cover) and ones for which fashion 

or trends were not highly relevant (e.g., name plates). Yet, it is important to recognize that our 

effects might be weaker in some product categories than others. 

This discussion highlights the potential for future research on moderators in this area, 

such as for which product categories misprediction is more or less likely to occur. As already 

hinted at, another interesting avenue for future research would be to see whether our results hold 

for other sensory domains such as manipulations of auditory loudness or complexity of taste. 

Overall, the results consistently show (misguided) expectations of satiation as a primary 

driver of the decreased preference for high arousal design for the long run. Importantly, as a high 

level of functional quality becomes standard across numerous product categories (Page and Herr 

2002), more brands are looking to aesthetics as a point of differentiation. Therefore, this research 

is relevant to an increasingly diverse range of product purchases and usage experiences.  
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APPENDIX 1 
 

Stimuli used 
              Low Arousal           High Arousal 

 
Study 1a: Paper Cups 

Participants saw the low arousal design and a randomly selected high arousal design. 

            
Study 1b: iPad Covers 

Participants saw a randomly selected pair – one low arousal, one high arousal design. 

       
 

Study 2: Beds and Plates 
Participants saw both product categories (order randomized) with a randomly selected product design. 

 
             Pattern   Color 
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Study 3: Workout Shirts 

Participants saw one randomly selected shirt design. 
Images display male shirts; females were shown a more fitted shape. 

 

      

              
 

Study 4: Screen Backgrounds 
Participants saw one randomly selected screen background. 

 

             
 
 

Study 5: Name Cards 
Participants were randomly assigned to one name card. 

 

                                      	 


