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Abstract 

Self-Indulgence vs. Self-Restraint: The Effects of Cognitive Resource 
Depletion and Replenishment on Consumer Decision-Making 

This research was designed to serve three main purposes. First, the relationship between 

different levels of cognitive-resource depletion and consumer decision-making was 

examined. The first study attempted to establish an inverted U-shaped relationship of 

cognitive performance with low, optimal, and high depletion. The results suggested that 

not only indulgence but also self-restraint lead to suboptimal performance on cognitive 

tests, a higher reliance on price, and reduced effort in cognitive tasks. In the second study, 

we sought ways to replenish cognitive resource depleted by mentally taxing tasks. We 

were interested in observing the impact of short temporal separations with mood changes 

on the replenishment of cognitive resources. Therefore, we tested the inverted U-shaped 

relationship of cognitive performance with no, optimal, and excessive replenishment. The 

variables of interest in this study were cognitive performance and consumer effort. The 

results confirmed that there is an optimal level of replenishment similar to that of 

depletion. In other words, too much rest and no rest both result in the exercise of less 

effort and lower-quality decisions in subsequent cognitive tasks, while a medium level of 

replenishment results in more effort and optimal performance. Finally, both studies 

investigated whether the processes of cognitive resource depletion and replenishment 

have similar impacts on subsequent tasks regardless of whether the initial and subsequent 

tasks are related. The results of the two studies lead to practical implications for both 

academic and managerial perspectives. 
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Chapter 1: Introduction 
 

Overview 
 

Imagine three consumers shopping online for a digital camera. One consumer 

spends no more than five minutes, given her busy schedule. She would rely on simple 

decision heuristics by visiting one popular website (for example, BestBuy.com) and 

picking a camera with a well-known brand that has a median price. On the other hand, we 

have a “smart shopper” who thoroughly evaluates all important attributes, including 

battery life, picture quality, design, display window size, customer service, and weight. 

Evaluating all these attributes and comparing them across popular brands (Canon, 

Samsung, Sony, Nikon, Casio, etc.) would take her about two straight hours in front of a 

computer before her final decision. Lastly, the third consumer spends about 30 minutes 

evaluating the three most important attributes for him (design, weight, and picture quality) 

across the three most popular brands (Canon, Sony, and Nikon).  

One would easily assume that the smart shopper ends up with a better camera than 

the other two consumers, given the increased time and effort. However, according to the 

theory of ego depletion (Baumeister et al., 1998)—the observation that willpower is a 

kind of limited resource that depletes as it is used—it is highly likely that the “smart 

shopper” will make as poor a consumption decision as the consumer who relies on simple 

decision heuristics and expends very little effort. The introduction of the theory took 

place in self-control contexts, but it has been applied to many different domains. Now it 

is widely used in cognitive efforts in general. Lee and Perry (2010) investigated this 
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phenomenon in hypothetical house-buying and mortgage choices and found that in the 

span of time that follows the shopping experience, consumers may devote less attention 

to the mortgage choice process, relying on faulty decision shortcuts which ultimately 

result in a higher propensity to select higher-risk, adjustable-rate mortgage products.  

Likewise, the process of shopping for a digital camera and choosing between 

competing brands can deplete individuals’ cognitive resources, resulting in suboptimal 

consumption decisions (Twenge et al., 2008; Baumeister et al., 1998; Janssen et al., 

2008). Extending the strength model of self-control (Baumeister et al., 2007), which 

states that the capacity for self-control is similar to muscle training in that both no 

training and too much training would impair its strength, this study proposes that there is 

an optimal level of cognitive resource depletion for consumption behavior; that is, both 

too little and too much cognitive effort can result in suboptimal consumption decisions. 

Cognitive resource depletion, or “ego depletion,” notes that willpower is stronger 

in the morning because the “tank is full,” but gets weaker by evening because the “tank is 

almost empty” (Baumeister et al, 1998). This idea of ego depletion is very interesting in 

that it can be applied to the outcome of any undesirable behavior and that it can be 

empirically tested in various contexts, including marketing. The next research question 

comes from ideas on how to replenish or “recharge” the empty tank. Temporal separation 

or rest can be the most intuitive way to recharge one’s cognitive resource, in that the rest 

can technically produce a new ‘morning.’ Also, increased motivation is an obvious way 

to restore, since the importance and personal relevance of the task can influence people’s 

efforts dramatically. Although testing various replenishment techniques would be helpful 
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research for the consumer behavior field, the main purpose of the present study is to 

provide a more essential theoretical ground for cognitive resource depletion and for the 

strength model by establishing the existence of an optimal level of both depletion and 

replenishment. Thus, in the second part of the study, the optimal level of replenishment 

that yields the optimal cognitive performance after high depletion is tested and discussed.  

Problem Statement 
 

There is a large body of literature that has confirmed the theory of ego depletion, 

including its impact on food intake (Perry & Lee, 2007; Kahan, Polivy, & Herman, 2003) 

and intellectual performance (Baumeister, Twenge, & Nuss, 2002). Recently, the theory 

has enjoyed its broadened applications from a self-regulatory context to consumer 

decision making in general (Bruyneel et al., 2006; Baumeister et al., 2006)—that is to say 

that the suboptimal performance of a cognitive decision can occur after any mentally 

taxing task.  

Despite an increased interest in cognitive resource depletion, it is surprising that 

most of the research addresses the reduced performance on the unrelated subsequent task, 

rather than on the related task. For example, Martijn and colleagues (2007) showed that 

exemplar priming can help overcome ego depletion through a series of experiments that 

involve solving extremely difficult labyrinths and a completely unrelated task—

squeezing a hand grip. Unrelated subsequent tasks that suffer from ego depletion are 

known phenomena that enjoy rich empirical support. It is commonly believed that the 

related information can be easier to access and retrieve than unrelated information (Hoyer 
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and MacInnis, 2008). However, imagine a situation where you spend your time and effort 

to make a better decision, but in fact that very process of trying ends up hurting the result. 

Understanding this frustrating and ironic process correctly and providing an empirical 

support can be meaningful and helpful not only for researchers but also for general 

consumers. For this reason we are interested in the relationship of initial tasks that are 

related to the performance of subsequent tasks.  

Although the theory of ego depletion, which started in the self-control domain, 

has expended to general cognitive performance, the strength model of self-control, which 

shares similar characteristics, has not been extended to consumer research. In its muscle 

analogy (Baumeister et al., 2007), the capacity for self-control is similar to muscle 

training in that both no training and too much training would impair its strength (for 

example, a person who just finished 100 bench presses would have no strength left to lift 

another barbell). It is essential to broaden this model to consumer decision making 

because the understanding of the optimal depletion and replenishment of cognitive 

resource would shed light on how these theories can actually help consumers in their 

everyday consumption, whether it involves high involvement or low involvement 

decisions.  

 
Purpose and Contributions 
 

This research is designed to serve three main purposes. The first is to examine the 

relationship between different levels of cognitive resource depletion and consumer 

decision making. The first study is an attempt to establish the inverted U-shape of 
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cognitive performance that results from low, medium, and high depletion. The variables 

of interest in the depletion study are cognitive performance, consumer effort, and 

tendency to rely on price; we argue that there is an optimal level of cognitive resource 

depletion that will result in making optimal consumption decisions. The first part of this 

study confirms that not only indulgence but also self-restraint results in suboptimal 

performance on a cognitive test, higher reliance on price, and reduced effort on cognitive 

tasks. There is no known study on this issue and establishing an empirical support yields 

significant contribution not only to the theory building in the field but also to the practical 

standards for everyday consumption. 

For the second part of the study, we seek ways to replenish depleted cognitive 

resource brought on by mentally taxing tasks. We are interested in seeing the impact of 

an immediate and artificial way of replenishment. That is, the impact of a short temporal 

separation with mood changes on the replenishment of cognitive resource. The second 

study is designed to establish the same inverted U-shape relationship but in the context of 

cognitive resource replenishment. The variables of interest in the replenishment study are 

cognitive performance and consumer effort. The results of online experiments suggest 

that there is an optimal level of replenishment similar to the optimal level of depletion 

and that ‘too much rest’ and ‘no rest’ both result in poor performance on a subsequent 

task, whereas the medium level of replenishment results in optimal performance on the 

subsequent cognitive test. The findings from this study have implications not only for 

consumer behavior but also for organizational behavior, where maximizing the 

performance of employees is a constant issue for better understanding.  
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Lastly, both the first and second studies are designed to test cognitive 

performance related to subsequent tasks, rather than to unrelated tasks, which has been 

the main focus in the ego depletion literature. Both studies examined the relationship 

between the effort imposed on the initial task (which is related to the performance on the 

subsequent task) and the actual performance on the subsequent cognitive tasks. By 

confirming the proposed hypotheses, this dissertation provides a premise to the advanced 

research, which can move the field a step forward. For example, imagine a situation 

where you spend your time and effort to make a better decision, but in fact the very 

process of trying ends up hurting the result. Understanding this frustrating and ironic 

process correctly and providing empirical support can be meaningful and helpful not only 

for researchers, but also for general consumers. For this reason the results from this 

dissertation can serve as a starting point to investigate the relationship of tasks that are 

meant to enhance the performance of subsequent tasks, but which in fact may negatively 

affect the result. 

Research Questions 
 
 
The two essays in this dissertation attempt to answer the following questions: 

1) Is there an inverted U-shape relationship between cognitive resource depletion 

and consumer decision making? 

a. Does optimal depletion lead consumers to rely less on simple decision 

heuristics? 

b. Does optimal depletion lead consumers to superior cognitive performance? 
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c. Does optimal depletion lead consumers to put more effort to solve 

cognitive tests? 

 

2) Is there an inverted U-shape relationship between cognitive resource 

replenishment and consumer decision making? 

a. Does optimal replenishment lead consumers to superior cognitive 

performance? 

b. Does optimal replenishment lead consumers to put more effort in 

consumption decisions? 

 

3) Does the process of cognitive resource depletion and replenishment have similar 

impacts on subsequent tasks whether the initial and subsequent tasks are related or 

not? 

 
Limitations and Future Research 
 
 

Despite the fact that the results from the first and second studies have a wide 

range of implications on different domains, the current research is not free from several 

limitations. First of all, both Essay #1 and Essay #2 are cross-sectional research studies in 

a specific consumption context; thus, follow-up longitudinal studies that test similar 

hypotheses in different consumption scenarios will provide an excellent opportunity to 

confirm the relationships proposed by this dissertation with an increase in both internal 

and external validity over time. In both studies, all subjects are undergraduate business 
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students to test theory of cognitive resource depletion and replenishment and the authors 

are aware that it is inevitable to avoid reduced external validity of the study results. 

The fact that subjects can take their surveys away from the controlled lab is a 

notable limitation for both essays but affects each study in opposite direction. In the first 

essay, although they will be instructed to complete all sections without taking any breaks 

(incentivized by an extra credit component), it is still possible for some participants to 

alleviate the depletion treatment by taking rest between the sections. Thus, participants 

who took an exceptionally long time to complete the assignment, are considered outliers 

and eliminated from the data set.  In the second essay, there is no way for authors to 

know whether some participants not watch the video clip while it is playing on their 

monitors. Thus, it is possible to have replenishment not intended by the authors in essay 

one and it is possible to have not enough replenishment in essay two.    

Although one of the unique contributions of this dissertation is that both studies 

investigate the impact of cognitive resource depletion and replenishment of related tasks, 

rather than unrelated tasks, the initial task is not designed to directly enhance the 

performance of the subsequent task. Finding the evidence in which “trying” becomes 

detrimental to a consumer’s efforts in making a better purchase decision would be a clear 

step forward in this domain and thus is recommended for future research.  
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Chapter Two: Literature Review 
 
Introduction 
 
 This research takes place at the cross-section of three main theoretical fields: 

consumer self-control, cognitive resource depletion, and consumer decision making. As 

illustrated in Figure 1, different schools of thought and the areas of impulse buying are 

reviewed in self-control. Cognitive resource depletion and replenishment are reviewed in 

the context of cognitive performance and consumer effort. The study then evaluates their 

impacts on decision heuristics and ritualistic decisions.  

 

Literature Map 

 

Figure 1. Literature Map 
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Self-Control 

Self-control and product category. Self-control has been one of the major areas 

of the decision-making process in the consumer behavior literature, and is defined as “the 

relative dominance of willpower over desire as a decision motivator” (Hoch and 

Loewenstein, 1991). The opposite of self-control, in this perspective, is impulsiveness, or 

the result of self-control failure (Stern, 1962; Rook, 1987). Hoch and Loewenstein (1991) 

described several ways in which individuals attempt to regulate their own behavior which 

includes: pre-commiting to future behavior; assessing economic costs, waiting or ‘time-

binding;’ relying on higher authorities for guidance; or anticipating regret or guilt. They 

framed consumer self-control as a struggle between two psychological forces—desire and 

willpower. According to Baumeister (2002), there are three reasons that self-control 

efforts fail: conflicting goals or standards; failure of self-monitoring; and depletion of 

self-control resource. Studies by Polivy et al. (1986) and Wansink (2004) provided 

evidence that self-attention affects food consumption. Hull (1981) and Baumeister et al. 

(1994) explained how alcohol intoxication causes people to stop monitoring their 

behavior.  

Early research on consumer self-control and impulse buying before the 1980s was 

concerned with what products and what kinds of shopping environments influenced self-

control. In other words, the main question was, “Which products make people buy 

impulsively (Vohs and Faber, 2007)?” A recent study by Faber and Vohs (2004) 

supported this school of thought as they argued that touching products in a store, tasting 
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free samples of food, sniffing enticing aromas, or test-driving a luxury automobile can 

enhance the desire to purchase a good.  

Self-control as an individual trait. The product view shifted in the 1980s to 

individuals, who managed better and who were more likely fail to regulate behaviors. In 

this era, trait-based studies proliferated and this influenced the development of 

measurements of a person’s impulsiveness, such as the Barratt Impulsiveness Scale (BIS) 

(Barratt, 1985). Rook and Hoch (1985) noted that impulse buying is more of an 

individual trait than a specific product category, as any product can be purchased 

impulsively. There have been many studies that suggested that generally having good 

self-control helps consumers not to buy impulsively; methodologically, however, the lack 

of manipulated variables in these studies left open possible alternate explanations (Youn 

and Faber, 2000; Romal and Kaplan, 1995). A study by Baumeister (2002) solidified the 

notion that the trait differences in self-control can predict many behaviors of consumers.  

The evidence that self-control is a general trait that affects multiple consumption 

behaviors can be found in many different areas of self-control both recent and dated. For 

example, a recent study found that individuals with higher scores on a general self-

control measure had higher grades, fewer psychological problems, higher self-esteem, 

and were less likely to engage in binge eating and alcohol abuse (Tangney, Baumeister, 

and Boone, 2004). In addition, Gottfredson (1990) argued that self-control is a relatively 

stable personality trait that is shaped in childhood. Many studies about drinking behavior 

have found that individual differences, such as personal values and personality 

characteristics, are significant predictors of drinking behaviors (see Shim and Maggs 

http://www.journals.uchicago.edu.proxygw.wrlc.org/doi/full/10.1086/510228#rf38#rf38
http://www.journals.uchicago.edu.proxygw.wrlc.org/doi/full/10.1086/510228#rf21#rf21
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(2005) for an example). In addition, numerous studies have examined antecedents of 

teenage drinking, and have documented the influence of peers and the parental influences 

that contribute to build the norms and values of consumers on drinking (Schulenberg et 

al., 1999; Bryant et al., 2006). 

Self-control as a general trait can also be supported in the literature concerning 

habits. Habit was defined by Triandis (1977) as “frequently repeated past behavior,” and 

by Ronis et al. (1989) as “behavior that is in some way automatic or out of the awareness.” 

One study found that habit plays a critical role in the context of food choice when 

consumption of food is frequently performed (Tuorila & Pangborn, 1988). Also, Saba et 

al. (2000) applied the definition of “habit” to the Theory of Planned Behavior (TPB) 

model (developed by Ajzen and Fishbein (1980)), and found that habit is a better 

predictor than attitude towards intention for eating olive oil and butter.  

Self-control as situational context. On the other hand, it is hard to argue that 

self-control is entirely based on individual traits in that even well-disciplined consumers 

can experience self-control failure from time to time, and impulse buyers manage to 

regulate their behavior on some occasions. Although trait-based theories are convincing 

and contributed significantly to the field of self-control and impulse buying, they do not 

explain the portion of consumers, whether they have high self-control or not, who are 

often faced with situations that make them more vulnerable to self-control failure. This 

stream of research can be categorized as a context-based study of self-control and it has 

been popular since the early 1990s. More specifically, investigating affective and 

cognitive factors that influence self-control has been the main topic in the area.  
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The most influential article that led this era would be, “Time-Inconsistent 

Preference and Consumer Self-Control” by Hoch and Loewenstein (1991). They 

mentioned that the mechanism of self-control is a conflict between desire and willpower 

in which self-control failure occurs when ability to exercise control is weaker than the 

desire to buy. During the 1990s, many researchers have examined what influences these 

two important forces (desire and willpower). Effect is one of the important factors that 

can influence desire. One study found that consumers often have feelings of pleasure, of 

being carefree and excited before making an impulse purchase (Rook and Gardner, 1993.) 

A negative effect also plays a role in self-control in that after feeling unpleasant, people 

would like to offset it by “rewarding themselves” (Elliott, 1994; Mick and Demoss, 1990). 

Multiple studies have shown that both positive and negative moods trigger impulse 

buying, suggesting that impulse buying can serve as a form of mood management in 

response to both forms of extreme effects (Mick and Demoss, 1990; Youn and Faber, 

2000). 

Goal pursuit can influence the other half—the willpower. Fishbach and Dhar 

(2005) demonstrated the effect of initial goal pursuit on consumers' interests in pursuing 

unrelated or even conflicting goals. Four studies suggest that in the course of self-

regulation progress along one goal liberates people to pursue inconsistent goals and that 

planning to make goal progress in the future may facilitate incongruent choice of 

immediate action. A study by Wansink and Deshpande (1994) provided evidence that 

more visible or convenient foods are consumed more frequently than less salient foods. 

Painter, Wansink, and Hieggelke (2002) studied how visibility and convenience influence 

http://www.journals.uchicago.edu.proxygw.wrlc.org/doi/full/10.1086/510228#rf11#rf11
http://www.journals.uchicago.edu.proxygw.wrlc.org/doi/full/10.1086/510228#rf20#rf20
http://www.journals.uchicago.edu.proxygw.wrlc.org/doi/full/10.1086/510228#rf20#rf20
http://www.journals.uchicago.edu.proxygw.wrlc.org/doi/full/10.1086/510228#rf38#rf38
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candy consumption and the research showed that the visibility and the convenience of the 

chocolates significantly contributed to how many were consumed. Volume, package size, 

plate shape, lighting, variety, and social interactions were found to be the key 

environmental factors that influence consumption by inhibiting consumption monitoring 

and by offering different consumption norms (Wansink, 2004).  

Kivetz and Simonson (2002) added a significant contribution to the context-based 

self-control literature by investigating the opposite form of self-control, whereby 

consumers force themselves to choose hedonic options and avoid them to spend on 

utilitarian necessities. The results of their study suggested phenomenon of “pre-

commitment to indulgence” and indicated that consumers often choose hedonic luxury 

rewards over cash of equal or greater value when the consequences of the decision will 

be realized farther in the future, the odds of winning the reward are lower, and they 

anticipate how they will use each possible reward. In the big picture, this study showed 

how cognitive efforts can affect consumer desire.  

 Consumer Decision Making 

Decision heuristics. Decision shortcut, or decision heuristic, is used widely by 

consumers to make decisions with less effort, and it is therefore critical to investigate the 

relationship between the level of cognitive resources and the use of decision heuristics. 

Often, consumers use price for predicting product quality. One obvious reason is that 

category-based knowledge infers that price is positively related to quality (Hoyer and 

MacInnis, 2008). Etgar and Malhotra (1981) showed, in their seminal piece on price 

dependency, that a uniform price-quality relationship does not exist, and that consumer-
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related factors such as usage, personality, and socioeconomic variables did not 

differentiate well among subjects, and did not help in the identification of price-conscious 

consumers. Although several studies found that differences in consumer characteristics 

influence the level of consumers’ reliance on price (Andrews and Valenzi, 1970; Gardner 

1971; Smith and Broome 1966), the impact of the availability of cognitive resources at 

the time of shopping has thus far been unexamined. The results of this hypothesis can 

contribute in the area of price reliance because it sheds light on situational factors of the 

topic.  

In order to control alcohol intake, many people often use ‘cutoffs’ based on a 

certain number of drinks. This is an example of a frequency heuristic, which Alba and 

Mamorstein (1987) defined as using the number of times an event occurs as a basis for 

decision-making. According to the authors, one of the limitations of frequency heuristics 

is that this information does not include specific details about the event (Alba and 

Mamorstein 1987). Therefore, it is hard to argue that the cutoff strategy is effective. 

Decision heuristics are also commonly utilized in food consumption. Perry and Lee (2007) 

found that portion control, physical signals, and ritualistic scripts are three main decision 

heuristics people use to control their food intake rather than counting calories. Several 

studies have pointed out that there are illusions about portion control, and thus it is not as 

effective as people commonly perceive. For example, Wansink and Ittersum (2003) 

found that both children and adults not only pour (and thus consume) more juice into a 

short, wide glass than a tall, slender glass but, interestingly, they perceive the opposite to 

be true. Wansink, Painter, and North (2005) found evidence that people use their visual 
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cues to count calories rather than relying on the physical feeling of fullness. These studies 

suggest that using portion control strategies, such as physical signs of discomfort, are not 

particularly accurate ways to regulate food intake, and claim that these strategies are 

difficult for consumers to execute and are often ineffective.  

Cognitive Resource Depletion  

Depletion. The focus of self-control research shifted from what to whom in the 

1980s, and from whom to when in the 1990s. Researchers in the 2000s are concerned 

with both, in that many studies test specific contexts and whether individual traits within 

those contexts have an impact. A study by Mukhopadhyay and Johar (2005) is a good 

example. They demonstrated the effect of consumers' lay theories of self-control on goal-

directed behavior, as evidenced by New Year's and other resolutions. The first trait aspect 

they showed was that individuals who believe that self-control is a malleable, but 

inherently limited, resource tend to set fewer resolutions. The result of the second study, 

which used respondents' own idiographic resolutions, is shown to hold in both general 

and consumption-specific domains, regardless of whether lay theories are measured or 

manipulated. A similar pattern was found by Vohs and Heatherton (2000) in studies 

involving eating. They found that dieters ate more ice cream than non-dieters when their 

resources were depleted, but that both groups were similar in their ice cream consumption 

when their self-regulatory resources were not depleted.  

According to Baumeister et al. (1998) and Muraven, Tice, and Baumeister (1998), 

willpower is a kind of limited resource that can be used up or depleted. In other words, 

http://www.journals.uchicago.edu.proxygw.wrlc.org/doi/full/10.1086/510228#rf33#rf33
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self-regulation is stronger in the morning because the ‘tank is full,’ but gets weaker at 

night because the ‘tank is empty’ (Baumeister et al. 1998). This principle, known as ‘ego 

depletion’ or ‘cognitive resource depletion,’ suggests that other acts requiring cognitive 

effort may deplete the same resource. For example, Janssen et al. (2008) found that 

responding to a series of open-ended questions about regular behaviors, such as 

exercising, smoking, and eating, diminished participants’ self-regulatory resources and 

depleted their mental energy. Other research has suggested that making deliberate 

decisions, such as those needed for high-risk, high-involvement purchases can also result 

in ego depletion (Baumeister et al. 1998; Baumeister 2002).   

The study that effectively illustrates this trend and has the potential to be the 

‘seminal’ article is “Spent Resources: Self-Regulatory Resource Availability Affects 

Impulse Buying” by Vohs and Faber (2007). Their research investigated whether impulse 

buying results from the depletion of a limited resource that governs self-control. The 

context-dependent aspect was tested by showing that the participants, whose resources 

were depleted, relative to participants whose resources were not depleted, felt stronger 

urges to spend more money in unanticipated buying situations. Also, the authors 

demonstrated that people with high impulsiveness are more vulnerable to impulse buying 

than those with low impulsiveness in ego-depleted buying situations. Clearly, both 

individual traits and context influence self-control. Depending on the case, a context-

based approach can predict consumer self-control behavior better than an individual trait-

based approach and vice versa. The question is when a situation overrides the trait—and 

how individual differences will moderate the situation in terms of the failure or success of 
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imposing self-control. The area of future research is promising; as society progresses, we 

will face more context-specific situations and more diverse individual personalities.  

A logical extension of the theory was to move from the self-regulation area to 

other cognitive tasks, including decision making, self-presentation, and intellectual 

performance. Recent works have suggested that the self’s limited resource is depleted not 

only in self-control but also in other cognitively strenuous processes (Schmeichel 2007; 

Vohs et al. 2008). Perry and Lee (2012) suggested that the process of shopping for a 

home and choosing between alternative property features depletes individuals’ cognitive 

resources, which in turn results in suboptimal home-financing decisions. Thus, in the 

span of time that follows the shopping experience, consumers will devote less attention to 

choosing a mortgage, resulting in a higher propensity to select higher-risk, adjustable-rate 

mortgage products. The results of two controlled experiments demonstrated that 

participants in an online house-shopping simulation were more likely to select one of the 

high-risk mortgage offers, and spent less time selecting a mortgage than participants in 

the control condition (Perry and Lee 2012). Although these studies provided insightful 

findings, several areas are still unanswered, including replenishment from the depletion, 

the relationship between highly related tasks, and the existence of the optimal level of 

this phenomenon for everyday consumption. Thus, the following two studies attempt to 

fill these gaps by empirically testing the relevant hypotheses.  

Replenishment. In order to enhance the depletion literature, the other side of coin 

has to be looked at, and there have been several meaningful attempts to find ways to 

overcome, or at least prevent, the negative effect of the cognitive resource depletion. The 
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overcoming aspect of the cognitive resource depletion has been investigated for various 

fields, including marketing, social psychology, and personality, and there are several 

influential studies. For example, Schmeichel and Vohs (2009) found, through a series of 

experiments, that a psychological intervention of self-affirmation facilitates self-control 

when the resource has been depleted. On a related topic, Alberts et al. (2011) revealed 

that the activation of persistence leads to consistent self-control performance and can help 

overcome the effects of resource depletion—but the study was concerned with physical 

self-control rather than cognitive performance. While ‘sleeping off’ is the most obvious 

and intuitive way to replenish cognitive resources, other approaches have been suggested 

to counteract the effects of ego depletion. For example, individuals were able to 

overcome ego depletion by reading a story about a persistent person who was successful 

at exercising self-control (Martijn et al. 2007). Similar to the priming method, increasing 

self-awareness, which is operationalized by reading 25 sentences starting with “I,” also 

helps offset the depletion effects (Alberts et al. 2011).  Also within the physical self-

control context, Webb and Sheeran (2003) suggested that forming implementation 

intentions improves subsequent performance on a physical self-control task among 

depleted participants. While psychology and consumer behavior research have led the 

way in expanding this theory, there has been an attempt in biological research to 

understand the depletion phenomenon from a nutritional perspective. A study has 

revealed that self-regulatory efforts use one of the body’s main sources of energy, 

glucose, and that reduced levels of glucose are related to poor performance on tests of 

self-control (Gailliot et al. 2007).  



20 

 

Alternative Explanations.  After two decades of prosperity, the theory of ego 

depletion is now headed in many directions influencing different academic fields. While 

many scholars have produced studies that empirically test the effect of cognitive resource 

depletion and replenishment, others have raised fundamental questions about the theory 

itself.  The first suspicion of the ego depletion concept came from the perspective that 

self-control capacity can be conceptualized as a skill (Carver and Scheier 1998). 

However, Baumeister et al. (1998) showed a consistent decrease in self-control 

performance in ego depletion experiments. Thus, one can conclude that self-control can 

be learned for improvement, but it cannot prevent the depletion.  Fatigue is an important 

concept related to ego depletion because people experience subjective fatigue when they 

are mentally taxed (Cameron 1973). Many researchers, including Friese, Hofmann, and 

Wanke (2008), have pointed out that ego depletion appears to be similar to subjective 

fatigue. Although fatigue can be viewed as a mediator of the effect of ego depletion 

(Segerstorm and Nes 2007), there is evidence of ego depletion effects even after the 

removal of fatigue from the relationship. For example, Vohs et al. (2011) tested whether 

fatigue and resource depletion are overlapping constructs and found the explicit effect of 

the depletion irrespective of fatigue condition.  On the other hand, a recent study claimed 

that reduced self-control after a depleting task may reflect people’s beliefs about the 

availability of willpower rather than true resource depletion (Job, Dweck, and Walton 

2010).  Although the results of this study have raised the fundamental third variable 

question on cognitive resource depletion, there are numerous studies in which 
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participants were not aware of the depletion theory, which observed the obvious effect of 

the depletion.       

Chapter Three:  

Essay One: The Optimal Cognitive Resource Depletion 

Introduction 

 It is traditionally believed that “smart shoppers” put more time and energy into 

thoroughly researching possible options before making a final decision—whether that is a 

low-involvement or high-involvement consumption decision. One assumption is that 

more time and effort in the search process will result in more complete information and 

reduced uncertainty, and thus will lead to better purchasing decisions. However, there is 

increasing evidence that too much effort can result in ego depletion, which can limit the 

cognitive resources available to make informed choices. Similarly, one can easily assume 

that not using cognitive resources at all would lead consumers to make poor decisions, 

because it is simply not possible to adequately evaluate available options without putting 

in minimal effort.  

Viewing self-regulation as a strength or energy is a well-known model in 

psychology (i.e., the self-regulatory strength model by Muraven and Baumeister, 2000), 

but it has not found a consensus in consumer behavior research. Although the theory of 

ego depletion has been confirmed several times (e.g., Kahan et al., 2003; Bruyneel et al., 

2006; Janssen et al., 2008), no effort has been made to shed light on the level of 

depletion—high, medium, or low—that can affect consumer decision-making differently. 



22 

 

In this study, we argue that there is an optimal level of cognitive resource depletion that 

results in making optimal consumption decisions. Thus, we propose that not only 

indulgence but also self-restraint will result in suboptimal performance on a cognitive test, 

a higher reliance on price, and a reduced effort with cognitive tasks. 

To empirically test the proposed consumer behavior effectively, it is important to 

develop a shopping simulation that reflects the characteristics of both high-effort and 

low-effort consumption decisions. Wine shopping is a well-suited context because it 

contains both ends of the consumer effort spectrum. While there are wine drinkers who 

go through extensive compensatory decision-making rules to choose a bottle of wine (e.g., 

people who pay attention to the popular lists provided by famed wine critic Robert Parker 

and Wine Spectator magazine), there are novices who make their decisions based solely 

on price (Bell, 2014). Thus, the effect of different levels of cognitive resources can 

effectively be reflected in the wine shopping simulations.  

Conceptual Framework 

In the proposed study, the variables of interest are price of wine selected, score on 

alcohol knowledge test, time spent on solving the test, and mood. As illustrated in Figure 

2, we seek to establish the optimal depletion level for all three dependent variables. The 

red line represents the available cognitive resource and the blue line represents the 

consumers’ cognitive performance by different levels of depletion. As more depletion 

occurs, consumers’ available cognitive resource decreases but the cognitive performance 

is expected to peak at the moderate depletion, not at the no depletion condition where the 

available cognitive resource is the highest.  
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. Figure 2. The Relationship between Depletion and Performance 

Price reliance. Many times, consumers use price for predicting product quality. 

One obvious reason is that category-based knowledge infers that price is positively 

related to quality (Hoyer & MacInnis, p. 117). Etgar and Malhotra (1981) showed, in 

their seminal piece on price dependency, that a uniform price-quality relationship does 

not exist and consumer-related factors such as usage, personality, and socioeconomic 

variables did not differentiate well among subjects, and did not help identifying price-

conscious consumers. Although several studies found that differences in consumer 

characteristics influence the level of consumers’ reliance on price (Andrews & Valenzi, 

1970; Gardner, 1971; Smith & Broome, 1966), the impact of availability of cognitive 

resource at the time of shopping has thus far been unexamined. The result of this 
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hypothesis can contribute in the area of price reliance in that it sheds light on situational 

factors of the topic.  

We propose that people with depleted cognitive resource will be more likely to 

choose higher-priced wine; this is because limited resources will result in hasty decisions 

and the use of decision heuristics that do not require a thorough evaluation of alternatives. 

Thus, we expect that participants who experience high ego-depleting decision-making 

processes would choose the seemingly best option, but which is similar to that of the 

participants who are in low depletion or an indulgence condition. It is the participants in a 

medium depletion condition who will less likely rely on price for quality.  

Hypothesis 1: Participants in high and low depletion conditions will spend more 

money, and rely more on price as a heuristic for quality, than those in a medium-

depletion condition 

 

Cognitive performance. During the first decade after the introduction of the ego 

depletion theory in 1998, Baumeister and colleagues focused on the phenomenon that 

people who complete the first self-regulation task perform worse on the unrelated second 

task. For example, Vohs and Fader (2007) found that people with depleted self-regulatory 

resources are more likely to engage in impulse buying. Other research suggested that 

making deliberate decisions, such as those needed for high-risk, high-involvement 

purchases, can also result in ego depletion (Baumeister et al., 1998; Baumeister, 2002). A 

logical extension of the theory was to move from the self-regulation area to other 
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cognitive tasks, including decision making, self-presentation, and intellectual 

performance. In other words, recent works suggested that the self’s limited resource is 

depleted not only in self-control but also in other cognitively strenuous processes 

(Schmeichel, 2007; Vohs et al., 2008).  

 With sufficient literature support on ego depletion and its impact on various 

cognitive performances beyond self-control, one of the main concerns of the current 

study is to extend the strength model of self-control to general cognitive effort by 

establishing the existence of an optimal level of cognitive resource depletion. Shopping 

for a high-involvement product or service requires both willpower and determined 

decision making. Perry and Lee (2012) explored the relationship between the process of 

shopping for a house and the following mortgage choice; they argued that shopping for a 

home involves complex attribute tradeoffs (e.g., design features or price) and brand 

comparisons (e.g., particular houses or neighborhoods). Other variables include area-

related factors (e.g., proximity to public transportation, school quality, crime rates), 

layout-related factors (e.g., neighborhood, number of bedrooms, bathrooms, walk-in-

closets, fireplaces), and construction-related factors (e.g., bamboo flooring, marble 

bathtubs, granite countertops) (National Association of Realtors, 2008). Shopping for a 

bottle of wine can be an example of everyday consumption in that it can require complex 

attribute tradeoffs (e.g., quality or price) and appellation in brand comparisons (e.g., Napa 

Valley or Gulf Coast). During this shopping process, we expect that people with depleted 

cognitive resources will be less likely to score high on the subsequent cognitive test, and 

instead display scores similar to those of the participants who are in low depletion or 
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indulgence condition, whereas scores will probably be higher for the participants in the 

medium depletion condition.  

Hypothesis 2: Participants in high and low depletion conditions will spend less time, 

and rely more on price as a heuristic for quality, than those in a medium-depletion 

condition 

 

Consumer efforts. Although the quality of the consumption decision as 

influenced by cognitive resource depletion is the key concern of this study, it is also 

critical to investigate whether the decision-making effort is similarly influenced by this 

phenomenon. When decision-making effort is low, the quality of decision is very likely 

to be poor because the decisions heuristic consumers use are often less normatively 

accurate than high-effort decisions that involve explicit tradeoffs (Frisch & Clemen, 

1994). According to their seminal article (1998) on consumer choice, Bettman, Luce, and 

Payne pointed out that choice among options depends heavily on consumer goals, and 

they identified four consumer goals: minimizing the cognitive effort required in making a 

choice, maximizing the accuracy of the decision, minimizing the experience of negative 

emotion during decision making, and maximizing the ease of justifying the decision—or 

some combination of these goals. For consumers whose cognitive resources are low, 

minimizing cognitive effort becomes more important than other goals, and thus they tend 

to use hasty decision heuristics that do not require thorough evaluation of alternatives. In 

Hypothesis 3, we test whether people with depleted cognitive resources expend less effort 

in selecting a bottle of wine. In order to operationalize cognitive effort, we measure the 
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amount of time each participant spends selecting a bottle. Time is often used as a measure 

of cognitive effort in the marketing and psychology literatures (see, e.g., Marmorstein, 

Grewal, & Zietz, 1992). Specifically, Bettman, Johnson, and Payne (1990) showed that 

measuring cognitive efforts by time to make a decision using specified strategy can be 

modeled well. If cognitive resource depletion results in a lack of effort on subsequent 

cognitive tasks, then participants will spend less time answering cognitive tests. 

Likewise, participants who are in the indulgence treatment—not using their cognitive 

effort—would spend less time solving the cognitive test. In other words, we hypothesize 

that participants who go through mentally taxing wine-shopping decisions and those who 

go through very low depletion will similarly spend less time on answering a basic alcohol 

knowledge quiz than those who go through a medium level of depletion.  

Hypothesis 3: Participants in high and low depletion conditions will spend less time 

solving a cognitive test than those in a medium-depletion condition 

Summary of Hypotheses 

Hypothesis 1: Participants in high and low depletion conditions will spend more 

money, and rely more on price as a heuristic for quality, than those in a medium-

depletion condition 

Hypothesis 2: Participants in high and low depletion conditions will score lower on a 

cognitive test, than those in a medium-depletion condition 

Hypothesis 3: Participants in high and low depletion conditions will spend less time 

solving a cognitive test than those in a medium-depletion condition 
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Methodology 

Research design. To test the hypotheses, the current research has employed 

between-subject experiments with a cross-sectional data collection. The experiments use 

a posttest-only design in online survey format with two different treatment groups and 

one control group. The cross-sectional survey design is the one of the most commonly 

conducted research designs in social science research for an efficient collection of 

quantitative data (Bordens & Abbott, 2005). The similarity of the group profiles is 

achieved by randomized assignment of participants to the treatment and the control 

groups (Shadish et al., 2002). The survey instrument is a self-administered online 

questionnaire (see Appendix I for full content of the questionnaire). The survey is 

designed to address and meet the objectives of this research. It begins with an 

introduction, laying out the purposes and nature of the study and providing instructions 

for participants. After the introduction, the first page of the experiment is designed to 

create different online shopping scenarios for the corresponding three conditions—low, 

medium, and high depletion. The next page is designed to test their alcohol knowledge 

using the simple 20-item quiz developed by the Center for Alcohol Studies at the 

University of North Carolina at Chapel Hill. The exact procedure and contents are 

discussed in detail in the Procedure section.  

Procedure. The procedure for this experimental design contains three conditions: 

low, medium, and high depletion. Participants are randomly assigned to three groups. All 

three groups are presented with the hypothetical scenario that they need to buy a bottle of 

wine for their boss’s birthday. The depletion conditions are manipulated by three 
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different sets of tasks during the online shopping scenario. All subjects complete the 

experiments in online survey format (www.surveymonkey.com) on their own time but 

will be instructed to complete the survey without taking a break. On average, low, 

medium, and high-depletion conditions will require 5, 10, and 15 minutes to complete, 

respectively.      

In the low-depletion condition, the only task that the subjects are asked to complete is 

to choose a bottle of wine from three choices presented on the screen. In the medium-

depletion condition, however, there is no predetermined set of wines for subjects to 

choose. Instead, they are asked to visit an online wine retailer (www.wine.com) and 

choose a bottle of wine. In the hypothetical scenario, the participants are informed that 

they need to buy a bottle of Pinot Noir from Oregon, and then asked to report their choice 

of brand and price. This set of tasks is designed to be more cognitively taxing than that of 

the low-depletion condition, but at the same time not as taxing as that of the high-

depletion condition.  

In the high-depletion condition, the subjects are asked to visit the online wine retailer 

(www.wine.com) and choose a bottle of wine just as in the medium-depletion condition, 

but without the information regarding the preference of their boss. Thus, participants in 

this condition need to select a bottle of wine entirely on their own but are asked to report 

not only the brand and price, but also grape varietal, appellation, vintage, and alcohol 

content of the wine. It is possible that some participants are cognitively depleted if they 

choose a wine without putting up a significant effort; however, finding and reporting the 

six factors (price, brand, grape varietal, appellation, vintage, and alcohol content) would 

http://www.surveymonkey.com/
http://www.wine.com/
http://www.wine.com/
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cause considerably more depletion than in the medium-depletion condition. It has been 

noted that even some frequent wine consumers were not familiar with all six factors, and 

that reporting all six factors required more effort than their usual online wine-shopping 

experience (Lee, Olsen, and Perry 2010). 

After completing the online wine-shopping simulation, the participants in all three 

conditions take a 20-item true-or-false alcohol knowledge quiz (see Experiment 1). The 

alcohol knowledge quiz was developed by Bowles Center for Alcohol Studies at the 

University of North Carolina at Chapel Hill School of Medicine. The quiz consists of 20 

short true-or-false items and serves as the cognitive test. Thus, performance on the test as 

well as the time spent solving the test will be measured for Hypotheses 2 and 3, 

respectively.  

Dependant variable. As illustrated in the proposed model, we first measure the 

price dependency among three different groups (low, medium, and high). In the low-

depletion condition, the participants choose a price from three predetermined choices—

cheap, mid-priced, and expensive. In a similar study, Lee, Olsen, and Perry (2010) found 

that people consider $45 a reasonable price for a boss’s birthday gift. Thus, $25, $45, and 

$65 are predetermined as cheap, mid-priced, and expensive, respectively (see Appendix 

I). The second dependent variable is the cognitive performance that is measured by the 

score on the alcohol knowledge quiz (see Appendix III). The third dependent variable is 

the cognitive effort used to solve the alcohol quiz, and the effort is measured by the time 

spent solving the quiz.  
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Independent variables. In the proposed study, the difference in the level of 

cognitive depletion is manipulated by the difference of effort required to complete the 

online wine-shopping scenario. In the low-depletion condition, the only question that the 

participants need to answer is, “Which of the following bottles of wine would you 

choose?” There are three predetermined choices that will be presented on the screen. In 

the medium-depletion condition, the participants are asked to visit an online wine retailer 

(www.wine.com) and choose a bottle of wine on their own. While shopping, the only two 

factors they need to consider are brand and price. In the high-depletion condition, on the 

other hand, the subjects are asked to visit the online wine retailer (www.wine.com) and 

choose a bottle of wine just as in the medium-depletion condition, but participants in this 

condition need to select a bottle of wine entirely on their own by considering not only 

brand and price but also grape varietal, appellation, vintage, and alcohol content of the 

wine. On average, low, medium, and high depletion conditions are designed to take 5, 10, 

anf 15 minutes to complete, respectively. 

 
Participants. Participants are undergraduate business students from a private 

university in the mid-Atlantic region of the United Sates. A minimum of 108 students 

were recruited to participate for each condition (low, medium, and high depletion)—108 

(low depletion), 119 (medium depletion), and 108 (high depletion). The appropriateness 

of the student sample is based on an indication by previous research (Baumeister et al., 

1998) that the phenomenon of ego depletion can occur across all demographics; thus, the 

generalizability of the study results would not be damaged by choosing a specific study 

population. 

http://www.wine.com/
http://www.wine.com/


32 

 

Statistical analysis. The analysis of the data collected through the described 

online shopping experiment involves the application of several statistical approaches. 

First, an initial descriptive statistics analysis needs to be employed to identify the basic 

characteristics of the sample and the group characteristics of three different conditions. 

The overall distribution of four dependent variables as well as the overall impact of the 

independent variable is compared.  

 In order to test the proposed hypotheses, a one-way analysis of variance is 

employed since the only independent variable is discrete and all dependent variables are 

continuous. After the F-test is conducted to reject the hypothesis that the mean across the 

three populations (low, medium, and high-depletion condition) is equal, a Scheffe a-

posteriori test and Shapiro-Wilk’s S-test are employed. The Scheffe test provides 

information on where the difference is as opposed to whether there is a difference or not. 

The means of the medium-depletion group are expected to be different from both the low 

and high-depletion group, whereas the means of the low and high-depletion group are not 

expected to be significantly different. There are two assumptions in the one-way analysis 

of variance in social science research: (a) In each population, the dependent variable is 

distributed normally; and (b) residuals are uncorrelated. The second assumption is tenable 

due to the random samples, and the first assumption can be tested through the application 

of Shapiro-Wilk’s S-test. The described statistical procedures are implemented through 

standard SPSS and SAS statistical analysis software packages.  
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Results 

Price Reliance 

Of the 335 participants, each depletion condition had 108 (low depletion), 119 

(medium depletion), and 108 (high depletion). As expected, participants in high and low 

depletion conditions spent more money, and relied more on price as a heuristic for quality 

than those in a medium-depletion condition (see Table 2). The mean prices for low, 

medium, and high depletion condition are $62.09, $54.23, and $66.57, respectively. Note 

that $99.99 is maximum amount limit imposed on all three conditions.  Hypothesis 1 was 

tested (see Table 3) using one-way ANOVA, and supported (F = 5.591, p = .004). Post-

hoc analyses using the Scheffe test (see Table 4) indicated that there is a significant 

difference between the medium condition and the high condition (p = .005) while there is 

no significant difference between the low condition and high condition (p = 507).  

 

Table 2  

Price Reliance by Depletion Conditions - Descriptive Statistics 

 

 
N Mean SD 

Low 108 62.0894 25.9278 
Medium 119 54.2282 31.09176 

High 108 66.5713 27.12237 
Total 335 60.7418 28.62247 
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Table 3  

Price Reliance by Depletion Condition - ANOVA Results 

      
      
 Sum of Sq df Mean Sq f Sig 
Btw Groups 8915.19 2 4457.6 5.591 0.004 

Within Groups 264712.81 332 797.328   
 

Table 4  

Price Reliance by Depletion Conditions - Scheffe Test 

  Mean Std.  

  
Difference Error Sig. 

Low Medium 7.86 3.75 0.113 

 High -4.48 3.84 0.507 
Medium Low -7.86 3.75 0.113 

 High -12.34* 3.75 0.005 
     

  
   

Score on Test 

Of the 291 participants1, each depletion condition had 84 (low depletion), 113 

(medium depletion), and 94 (high depletion). In Hypothesis 2, we expected that 

participants in high and low depletion conditions would score less on the alcohol 

knowledge test than those in a medium-depletion condition (see Table 5). However, the 

mean score (maximum possible score = 20) for low, medium, and high depletion 

conditions were 14.37, 14.09, and 14.12, respectively. Hypothesis 2 was tested (see Table 

6) using one-way ANOVA and not supported (F = .294, p = .746). Post-hoc analyses 

                                                           
1 Of the original 335 participants, 44 were removed due to the incompletion of the second part of the 
experiment. 
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using the Scheffe test (see Table 7) indicated that there were no significant differences 

among groups (p = .781).  

 

Table 5  

Score on Alcohol Knowledge Test by Depletion Condition - Descriptive Stat 

 N Mean SD SD Error 
Low 84 14.369 2.38358 0.26007 

Medium 113 14.0885 3.01945 0.28405 
High 94 14.1064 2.7257 0.28113 
Total 291 14.1753 2.74682 0.16102 

 

Table 6  

Score on Alcohol Knowledge Test by Depletion Condition - ANOVA 

 df Mean Sq f Sig 
Btw Groups 2 2.226 0.294 0.746 

Within Groups 288 7.582   
 

Time Spent 

However, results of Hypothesis 3 were consistent with the theory building of this 

study and can explain the results of testing Hypothesis 2 in some aspect. As expected in 

Hypothesis 3, participants in high and low depletion conditions spent less time solving 

the alcohol knowledge test than those in a medium-depletion condition (see Table 8). The 

mean time spent expressed in seconds for low, medium, and high depletion conditions are 

310.88, 396.91, and 260.56, respectively. Hypothesis 3 was tested (see Table 9) using 

one-way ANOVA and supported (F = 16.142, p = .000). Post-hoc analyses using the 

Scheffe test (see Table 10) indicated that there were significant differences between the 
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medium condition and the other two conditions (p = .003 with low condition and p = .000 

with high condition) while there is no significant difference between the low condition 

and high condition (p = .162).  

Table 7 

Time Spent by Depletion Conditions - Descriptive Stat 

 N Mean SD SD Error 
Low 84 310.881 189.1144 20.63407 

Medium 113 396.9115 207.2743 19.49873 
High 94 260.5638 105.7424 10.90649 
Total 291 328.0344 183.9118 10.7811 

 

Table 8  

Time Spent by Depletion Conditions - ANOVA 

 df Mean Sq f Sig 
Btw Groups 2 494354.3 16.142 0 

Within Groups 288 30625.43   
 

Table 9  

Time Spent by Depletion Conditions-Scheffe 

  Mean Std.  

  
Difference Error Sig. 

     
Low Medium -86.03 25.21 0.003 

 High 50.32 26.28 0.162 

Medium Low 86.03* 25.21 0.003 

 High 136.34* 24.43 0 
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It is interesting to note that the total number of participants is different. That is, 

the noticeable number of participants failed to continue to complete the second part of the 

experiment. In fact, the percentage of participants who did not complete the second part 

of the experiment is smallest in the medium condition (5%) compared to the low 

condition (22%) and high condition (13%). This unexpected finding is consistent with the 

argument of the current study that the level of depletion influences consumer efforts. 

Discussion 

Overall, the data support that there is an inverted U shape of cognitive 

performance that results from low, medium, and high depletion. In other words, the 

different levels of depletion have different effects on consumers’ decision effort and 

quality. Both a no depletion condition and excessive depletion condition can lead to 

reduced effort on subsequent consumption-choices as well as less-than-optimal decision-

making quality, whereas a moderate level of depletion results in increased effort and 

enhanced decision-making performance. More specifically, it is important to note that we 

empirically confirmed the impact of cognitive resource depletion on consumers’ price 

reliance. We saw that people with depleted cognitive resource are more likely to choose 

higher-priced wine; this is because limited resources results in hasty decisions and the use 

of decision heuristics that do not require a thorough evaluation of alternatives. Another 

important finding is that participants who go through mentally taxing decisions and those 

who go through very low depletion similarly spend less time on solving a subsequent 

cognitive task than those who go through a medium level of depletion. Thus, the current 
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study confirmed that the effect of the cognitive resource depletion is on both decision 

quality and effort. 

Implications.  The series of experiments suggest that the depleted consumers are 

less motivated to exert cognitive effort and thus tend to seek for decision heuristics. Price 

reliance or price-quality reference is one of the most widely used decision heuristics, 

which was clearly reflected on this study (Solomon, 2010).  Therefore, testing the effect 

of cognitive resource depletion on other decision heuristics can provide insightful 

recommendations for consumer decision making. For example, although it is found to be 

ineffective compared to calorie counting, portion control is often used as decision 

heuristic as a food intake control method (Perry and Lee, 2007). Finding out when people 

switch from calorie counting to portion control based on the level of cognitive depletion 

would help consumers manage their food intake. Also, there are implications for 

decisions beyond the wine-shopping domain as well. That is, the current data could be 

extended via replication to other decision making scenarios which might include 

similarly taxing cognitive contexts, such as selecting a primary health care provider, 

making financial decisions, and selecting employee or a partner. (Expend – short term 

long term low high involvement) 

Limitations.  Despite the fact that the results from the online experiments shed 

light on a wide range of different domains of consumer behavior, the current research is 

not free from limitation. Although the data clearly confirmed, in the case of price reliance, 

that the decision quality is influenced by the level of depletion condition, the difference is 

not reflected in the result of alcohol knowledge test.  The logic behind this hypothesis is 
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that the less decision effort leads to the poor decision quality. Interestingly, the efforts 

measured by time spent show that the efforts imposed on solving alcohol knowledge test 

differ by different depletion condition.  We can simply conclude that the alcohol 

knowledge test used does not have discriminant validity.  However, whether the alcohol 

knowledge test was too difficult or too easy to reflect the decision quality, it is clear that 

the decision effort does not always have an impact on decision quality.  Future research 

definitely needs to address this issue so that we move a step forward in finding out when 

the decision efforts are not reflected on the decision quality as well as whether the issue 

derives from the characteristics of the subsequent task or those of the depletion task.  

Future Research.  From the theory building aspect, this is the first study to test 

cognitive resource in the context of consumer effort, which is measured by time spent on 

task. This establishment can provide new ways to operationalize the cognitive resource 

and thus facilitate the field of research. In addition, this study is designed to test cognitive 

performance related to subsequent tasks, rather than to unrelated tasks, which has been 

the main focus in the ego depletion literature. The study examined the relationship 

between the effort imposed on the initial task that is related to the performance on the 

subsequent task and the actual performance on the subsequent cognitive tasks. The 

findings of this research can provide a premise to the advanced research, which can move 

the field a step forward. For example, imagine a situation where you spend your time and 

effort to make a better decision but in fact that very process of trying ends up hurting the 

result. Understanding this frustrating and ironic process correctly and providing empirical 

support can be helpful not only for researchers but also for general consumers. Finding 
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the evidence in which “trying” becomes detrimental to a consumer’s efforts in making a 

better purchase decision would be a clear step forward in this domain and thus is 

recommended for future research. More intuitively, investigation on the overcoming 

aspect of the cognitive resource depletion would come next after empirically confirming 

the depletion phenomena. There could be many ways to replenish, such as sleeping or 

taking a vacation but the immediate and artificial methods of replenishment should be 

discovered in order to benefit consumers proactively. Also, it would be interesting to see 

that, similar to the depletion, the different levels of replenishment have different impact 

on consumer decision making.  
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Chapter Four: 

Essay Two: The optimal Replenishment from Cognitive Resource Depletion 

Introduction 

Imagine three students studying for midterms. The first student is the anxious one. 

He does not take a break and studies for five straight hours. The second student, on the 

other hand, decides to take a break after two hours of studying. He goes back to his room 

and ends up playing video games for three hours. Lastly, student number three also takes 

a break after studying for two hours. He watches an episode of a popular situation 

comedy, The Big Bang Theory, for about 30 minutes and goes back to studying. From 

essay one we learned that there is an “optimal” level of cognitive resource depletion. The 

next question, then, is: Is there a way to replenish a depleted cognitive resource other 

than going to bed and waking up the next morning? Since the introduction of the theory, 

a wide range of studies have shown that when self-control is imposed, performance on a 

subsequent act of self-control is likely to decrease (Hagger et al., 2010). A logical 

extension of the theory is to move from the depletion to the replenishment of such a 

phenomenon.  

In the second part of this dissertation, the impact of short temporal separation with 

mood change on cognitive resource replenishment is investigated. The effect of depletion 

is temporary, and thus the cognitive resource is steadily restored after depletion (Tyler & 

Burns, 2008). Replenishment here refers to a condition that shows partially or fully 

reduced effects of depletion due to an interval between two cognitive tasks. Similar to the 

depletion hypothesis, we propose that the different levels of replenishment have different 
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impacts on consumer decision-making, and thus we expect to see that “too much rest” 

and “no rest” will both result in poor performance on a subsequent task, while the 

moderate level of replenishment will result in “optimal” performance on the subsequent 

cognitive test.  

The overcoming of cognitive resource depletion has been investigated several 

times in various fields, including marketing, social psychology, personality, and biology. 

For example, biological research has revealed that self-regulatory efforts use one of the 

body’s main sources of energy, glucose, and that reduced levels of glucose are related to 

poor performance on tests of self-control (Gailliot et al., 2007). While cognitive rest is 

the most intuitive way to replenish cognitive resources, other approaches to counteract 

the effects of ego depletion have been suggested.  

For example, individuals were able to overcome ego depletion by reading a story 

about a persistent person who was successful at exercising self-control (Martijn, Alberts, 

Merckelbach, Havermans, Huijts & DeVries, 2007). In another study, Schmeichel and 

Vohs (2009) found through a series of experiments that a psychological intervention of 

self-affirmation facilitates self-control when the resource has been depleted. On a related 

topic, Alberts et al. (2007) revealed that the activation of persistence leads to consistent 

self-control performance and can help overcome the effects of the resource depletion, but 

the study was concerned with physical self-control rather than cognitive performance.  

Although these studies demonstrate creative ways to counteract the effects of ego 

depletion, these approaches would be difficult to apply in practical financial-services 

settings or for public policy. More important, there has been no attempt to find an optimal 
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level of replenishment in any of the described approaches. In this study, we argue that 

there is an optimal level of cognitive resource replenishment that will result in optimal 

cognitive performance. Thus, we propose that both “no replenishment” and “excessive 

replenishment” will result in suboptimal performance on a cognitive test and reduced 

effort on cognitive tasks. 

To empirically test the relationship between the levels of replenishment and 

consumer decision-making, it is ideal to design two separate yet directly related 

consumption decisions. In the cognitive resource depletion literature, a study by Perry 

and Lee (2012) used two separate but directly related consumption activities: house 

shopping and mortgage selection. While these two tasks are well suited for testing the 

depletion effect in related high-effort consumer decisions, one can argue about their 

relevance in terms of the context and the participants. All participants in that study were 

young college students and were less familiar with the home shopping process than the 

older segment (Perry and Lee, 2012). 

 The current study also uses a college student sample, and the authors decided to 

use a similar context, but it is one more relevant to the participants. Car shopping and a 

car loan are not only familiar things to college students; they also are of enduring interest 

to many of them. The current study measures consumer effort and consumer decision 

quality in the context of car shopping and a loan choice scenario.    
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Hypotheses 

In the proposed replenishment study, the variables of interest are frequency of 

choosing the best loan option and time spent on selecting the loan. As illustrated in 

Figure 3, we seek to establish the optimal replenishment level for both dependent 

variables. The blue line represents the cognitive performance by different levels of 

replenishment and the dotted red line represents the available cognitive resource. As 

more replenishment occurs, consumers’ available cognitive resource increases but the 

cognitive performance is expected to peak at the moderate replenishment, not at the 

excessive replenishment condition where the available cognitive resource is the highest. 

 

Figure 3. The Relationship between Replenishment and Performance. 

 Cognitive performance. Is too much rest the same as no rest? With sufficient 

literature support on ego depletion and its impact on various cognitive performances 
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beyond self-control, the main concern of the current study is to test the overcoming 

aspect of the depletion by establishing the existence of an optimal level of cognitive 

resource depletion. Viewing self-regulation as strength, or energy, is a well-known model 

in psychology (see self-regulatory strength model by Muraven & Baumeister (2000) for 

example), but it has not been found that the replenishment of depleted energy shares the 

same characteristics. We propose that replenishment, too, has an optimal level similar to 

that in the depletion study proposed in Essay #1. That is, the authors expect that when 

people with depleted cognitive resources are exposed to an excessive replenishment 

condition, they are less likely to make high quality decisions on the subsequent cognitive 

task, and end up in a state similar to the participants who receive no replenishment 

treatment at all; whereas the participants in optimal replenishment condition are more 

likely to perform high quality decisions. 

  

Hypothesis 1: Participants in no and excessive replenishment conditions will less 

frequently choose the best loan option than those in an optimal replenishment 

condition. 

 

Consumer effort. Although the quality of a consumption decision, as influenced 

by cognitive resource replenishment from a short temporal separation with a mood 

change, is the key concern of this study, it is also critical to investigate whether a 

decision-making effort is similarly influenced by this phenomenon. When the decision-
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making effort is low, the quality of decision is highly likely to be poor because the 

decision heuristics that consumers use is often less normatively accurate than high-effort 

decisions that involve explicit tradeoffs (Frisch & Clemen, 1994). According to their 

seminal article (1998) on consumer choice, Bettman, Luce, and Payne pointed out that 

choice among options depends heavily on consumer goals, and they identified four 

consumer goals—minimizing cognitive effort required in making a choice, maximizing 

the accuracy of the decision, minimizing the experience of negative emotion during 

decision making, and maximizing the ease of justifying the decision—or some 

combination of such goals.  

For consumers whose cognitive resources are low, minimizing cognitive effort 

becomes more important than other goals, and so they would tend to use hasty decision 

heuristics that do not require a thorough evaluation of alternatives. In Hypothesis 2, we 

test whether people with restored cognitive resources expend more effort in choosing an 

auto loan option. In order to operationalize cognitive effort, we measure the amount of 

time each participant spends completing the loan option. Time is often used as a measure 

of cognitive effort in the marketing and psychology literatures (see, e.g., Marmorstein, 

Grewal, & Fishe, 1992). Specifically, Bettman, Johnson, and Payne (1990) showed that 

measuring cognitive efforts by time to make a decision using a specified strategy, can be 

modeled well. If excessive cognitive resource replenishment results in a lack of effort on 

subsequent cognitive tasks, then participants will spend less time answering the cognitive 

task than those in optimal treatment. Likewise, participants in the no-replenishment 

condition (no video clip watching treatment) would spend less time solving the cognitive 
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test than those in the optimal replenishment condition. Thus, we hypothesize that 

participants who do not receive any replenishment treatment and those who receive 

excessive replenishment treatment after going through a mentally taxing online car 

shopping simulation will similarly spend less time on choosing the financing option than 

those who receive the optimal level of replenishment.  

Hypothesis 2: Participants in no and excessive replenishment conditions will spend 

less time choosing an auto loan option than those in an optimal replenishment 

condition 

 

Methodology 

Research design. Two proposed hypotheses are tested by between-subject 

experiments with a cross-sectional data collection. An experimental design was chosen 

for this study which is frequently used in studies of behavioral research in order to 

manipulate a variable of interest and to minimize risk to participants (Creswell, 2003). 

The experiments employ a posttest-only design in an online survey format, with two 

different treatment groups and one control group. A cross-sectional survey design is one 

of the most commonly conducted research designs in social science research for an 

efficient collection of quantitative data (Bordens & Abbott, 2005). The similarity of the 

group profiles is achieved by randomized assignment of participants to the treatment and 

the control groups (Shadish et al., 2001). The survey instrument is a self-administered 

online questionnaire, and the survey is designed to address and meet the objectives of this 
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research. It begins with an introduction, laying out the purposes and nature of the study 

and providing instructions for participants. The entire content of the questionnaire is 

provided in Appendix IV. 

After signing the consent form, participants in all three groups were asked to 

complete an online car shopping simulation similar to “Build Your Own” features used 

by websites of many major car brands. This exercise is designed to create a depletion 

condition so that the impact of treatment of cognitive resource replenishment is 

maximized. The simulation involves eight different questions, including two essay-type 

questions about different characteristics and package options. All participants were given 

a hypothetical scenario and asked to view pictures of five different cars—Audi, Infiniti, 

Lexus, BMW, and Mercedes. After selecting a car, participants were asked to choose 

among several options (e.g., exterior and interior color), and asked to make tradeoffs (e.g., 

“You can only select three out of five option packages.”). Thus, all three groups went 

through depletion manipulation, and the effect of this manipulation has been tested in 

several previous studies (Perry & Lee, 2012) as well as in the pre-test stage of this 

research.  

After completing this simulation, participants in the no replenishment group were 

then directly asked to choose among a set of financing alternatives presented in a format 

adopted from the website of a major national online car dealer. The loan choice tasks 

consisted of five distinct financing options, listed in Appendix III. Each included a 

monthly payment, an interest rate offer, amount financed, cash rebate amount, and a loan 

term. Between the instruction and the loan choices, two links were presented as follows: 
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“To learn the basics of the car loan, click here to visit 'Practice to Avoid Bad Car Loan’,” 

and “To make your own comparison, click here to open Cars.com Loan Calculator.” 

Participants who clicked on these links were directed to websites that offered detailed 

information about car loan products and financing terms. Following the links to gather 

further information would undoubtedly increase the deliberation time for the loan choice 

task.        

Unlike the no replenishment condition, participants in both moderate 

replenishment condition and excessive replenishment condition received the treatment 

between the shopping simulation and loan choice. The treatment is a short temporal 

separation with positive mood reinforcement by watching an entertaining video clip. The 

participants in the two treatment conditions watched short video clips of different 

length—96 seconds for moderate condition and 400 seconds for excessive condition (see 

Appendix IV). The exact procedure and contents are discussed in detail in the Procedure 

section. 

Procedure. The procedure for this experimental design consists of three 

conditions: no, optimal, and excessive replenishment. Participants were randomly 

assigned to three groups and completed the experiments in online survey format 

(www.qualtrics.com). All three groups first went through the depletion treatment before 

receiving different replenishment conditions. All participants are presented with the 

hypothetical scenario that they need to choose a car and custom build it from many 

different options. The first choice they need to make is choosing from five different 

luxury cars—Audi Q5, Infiniti Ex35, Lexus ES, BMW 328i, and Mercedes Benz C250. 

http://www.responsiblelending.org/other-consumer-loans/auto-financing/
http://www.cars.com/go/advice/financing/calc/loanCalc.jsp?mode=full
http://www.qualtrics.com/
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After selecting a car, they were asked to explain the main reason for their selection in an 

essay format. The next task was choosing the exterior color from 13 options and the 

interior color from 27 options. Following the color option, they were asked to choose 

wheels from five options and the size of wheels from four choices. Next task was to 

select package options. The participants were allowed to choose only three packages 

from the following five options: cold weather package, driver assistance package, 

premium package, parking package, and premium sound package. After selecting the 

packages, participants were asked to add other options that they would like to have in an 

essay format; this was the final question and ended the depletion treatment for all three 

groups 

The second part of the experiment involved a replenishment treatment containing 

three different levels of replenishment—no, optimal, and excessive conditions. The type 

of replenishment this study sought to test was the effect of a short temporal separation 

with mood change, which was provided by showing a short clip of the animation, Finding 

Nemo. Watching an entertaining video clip has been used several times in psychology 

experiments to put participants in a positive mood. For example, according to Tice, 

Baumeister, Shmueli, and Muraven (2007), positive moods or emotions created by 

watching comedy or receiving surprise gifts can counteract ego depletion. The effect of 

watching this particular animation movie has been confirmed in the pre-test (See 

Appendix VIII for pre-test results). The manipulation check on mood change was omitted 

since its effectiveness was known, and filling out the mood survey can itself lead to 

additional depletion. The no-replenishment condition received no video clip for positive 
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mood reinforcement or temporal separation. In the optimal replenishment condition, the 

participants watched a short 96-second video clip and the participants in the excessive 

condition watched a long 400-second video clip of the same movie. In order to prevent 

the skipping of the movie to go to the next section of the survey, the ‘next button’ on the 

screen was designed to stay inactive until the movie ended. After participants finished 

watching the animation movie, they were asked to rate how interesting they found the 

video clip, on a five point Likert scale.  

In the next section of the experiment, participants were asked to choose among a 

set of financing alternatives presented in a format adopted from the website of a major 

national online car dealer (cars.com). The loan choice tasks consisted of five distinct 

financing options, listed in Table 1. Each included a monthly payment, an interest rate 

offer, amount financed, cash rebate amount, and a loan term. In order to find out the total 

payment, the participants had to use their cognitive effort, especially basic arithmetic 

skills, or type numbers into a loan calculator that was designed to appear by clicking a 

link. Between the instruction and the loan choices, two links were presented. The first 

link, “To learn the basics of the car loan, click here to visit 'Practice to Avoid Bad Car 

Loan’,” explained the basic terms of the car loan as well as information on a specific 

topic, such as a ‘yo-yo’ scam. The second link, “To make your own comparison, 

click here to open Cars.com Loan Calculator,” provided the ‘easy to use’ auto loan 

calculator and other tools, such as ‘Cash back vs. low interest’ and ‘loan vs. lease.’ The 

last task of this experiment was to rank the factors in order of importance in selecting a 

car financing option and amount of monthly payment, interest rate, length of term, and 

http://www.responsiblelending.org/other-consumer-loans/auto-financing/
http://www.cars.com/go/advice/financing/calc/loanCalc.jsp?mode=full
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amount of total payment. After completing this task, the experiment ended by showing 

the participants a ‘thank you’ message.  

Dependent variable. As illustrated in the proposed model, we first measure the 

cognitive effort used to figure out the best loan option, and the effort is measured by the 

time spent on the car loan choice. The second dependent variable is the cognitive 

performance that is measured by the proportion of participants selecting the best loan 

option that has the lowest total amount. Similar to actual car loan offers, the lowest 

monthly payments were associated with high interest rates and longer terms, whereas the 

best option has the cash rebate, short loan term, and low interest rate, which clearly has 

the lowest total payment compared to the other four choices. The proposed theory 

suggests that people with no or excessive replenishment are more likely to result in hasty 

decisions and the use of decision heuristics that do not require a thorough evaluation of 

alternatives. Thus, participants in no or excessive replenishment conditions are more 

likely to choose the option that appears to be the cheapest, despite the fact that these low 

monthly payment options are clearly more expensive in total payment.  

Independent variables. In the second study, the independent variable is the 

different level of replenishment—no, optimal, and excessive replenishment conditions. 

The difference in the level of cognitive resource replenishment is manipulated by the 

difference in length of a temporal separation with a mood change by watching different 

lengths of video clips. First, participants in all three conditions—no, optimal, and 

excessive replenishment—are cognitively depleted by doing a mentally taxing, 

hypothetical car shopping exercise. After the depletion, for the no-replenishment 
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condition, there is no video clip for positive mood reinforcement or temporal separation. 

In the optimal replenishment condition, the participants watch a short 96-second video 

clip of a famous animation movie. In the excessive-replenishment condition, the 

participants watch a long 400-second video clip of the same movie. Watching an 

entertaining video has already been used effectively in a similar study by Tice, 

Baumeister, Shmueli, and Muraven (2007) and it showed that the positive moods or 

emotions created by watching a comedy or receiving surprise gifts can counteract ego 

depletion. Thus, the manipulation check on mood change is omitted since its 

effectiveness is known, and filling out the mood survey can itself lead to additional 

depletion. 

Participants. Participants are undergraduate business major and minor students 

from a public university in the West. The online experiment had 126 total participants—

no replenishment with 40, optimal replenishment with 45, and excessive replenishment 

with 41 participants. The appropriateness of the student sample is based on an indication 

by previous research (Baumeister et al., 1998) that the phenomenon of ego depletion can 

occur across all demographics; thus, the generalizability of the study results will not be 

damaged by choosing a specific study population. 

Statistical analysis. The analysis of the data collected through the described 

online shopping experiment involved the application of several statistical approaches. 

First, an initial descriptive statistics analysis was employed to identify the basic 

characteristics of the sample and the group characteristics of the three different 
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conditions—no, optimal, and excessive. The overall distribution of the two dependent 

variables as well as the overall impact of the independent variable was compared.  

 In order to test Hypothesis 1, a chi-square statistic was performed as the study is 

investigating whether the distribution of a categorical dependent variable, which is the 

total number of participants who choose the best loan option, differs by three 

replenishment conditions. In order to test Hypothesis 2, a one-way analysis of variance 

was used, as the only independent variable is discrete and the only dependent variable is 

continuous. After the F-test was conducted to reject the two null hypotheses which stated 

that the mean across the three populations (no, optimal, and excessive condition) were 

equal, a Scheffe a-posteriori test and Shapiro-Wilk’s S-test were employed. The Scheffe 

test provides information on where the difference is as opposed to whether there is a 

difference. The means of the optimal replenishment group were expected to be different 

from both the no and excessive replenishment group, whereas the means of the no and 

excessive group are not expected to be significantly different. There are two assumptions 

in a one-way analysis of variance in social science research: (a) In each population, the 

dependent variable is distributed normally; and (b) residuals are uncorrelated. The second 

assumption is tenable due to the random samples, and the first assumption can be tested 

through the application of the Shapiro-Wilk’s S-test. The described statistical procedures 

were implemented through standard Excel and SPSS statistical analysis software 

packages.  
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Results 

Of the 126 participants, each replenishment condition had 40 (no replenishment), 

45 (optimal replenishment), and 41 (excessive replenishment). As expected, participants 

in no and excessive replenishment conditions less frequently chose the best loan option 

than those in an optimal replenishment condition. The ratios for choosing the best loan 

option for no, optimal, and excessive conditions were: 10/40 (25%), 22/45 (49%), and 

18/41 (44%), respectively (see Table 10). Hypothesis 1 was tested (see Table 11) using 

chi-square statistic and partially supported (χ² = 5.501, p = .064, n = 126, df = 2). As 

shown in Table 13, there is a clear difference in distribution between no replenishment 

and optimal replenishment condition while there is no significant difference in 

distribution between the optimal and excessive condition. When the distribution between 

the no and optimal conditions compared without the excessive condition, the results 

clearly show the difference (χ² = 5.148, p = .027, n = 85, df = 1).  

Table 10 

Decision Quality by Replenishment Conditions - Descriptive Statistics 

  
No Medium High Total 

Other Options 
Count 30a 23a 23a 76 

Expected 
Count 24.1 27.1 24.7 76 

Best Option 
Count 10a 22a 18a 50 

Expected 
Count 15.9 17.9 16.3 50 
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Table 11 

Decision Quality by Replenishment Conditions (No vs. Medium) - Chi-square tests 

  Value df Asymp. Sig. (2-sided) Exact Sig. (1-sided) 

Chi-Square 5.148a 1 0.023   

Fisher's Test       0.02 

N of Valid 
Cases 85       

 

The results of Hypothesis 2 were also consistent with the theory building of this 

study. Overall, participants in no and excessive replenishment conditions spent less time 

on choosing the auto loan options than those in optimal condition. The mean time spent 

expressed in seconds for no, optimal, and excessive replenishment conditions are 88.61, 

329.77, and 143.12, respectively (see Table 12). Hypothesis 2 was tested (see Table 13) 

using a one-way ANOVA and supported (F = 7.871, p = .001). Post-hoc analyses using 

the Scheffe test (see Table 14) indicated that there are significant differences between the 

optimal condition and the other two conditions (p = .001 with no replenishment condition 

and p = .016 with excessive replenishment condition) while there is no significant 

difference between the no and excessive condition (p = .710).  

Table 12 

Time Spent by Replenishment Condition-Descriptive Statistics 

Replenishment 
Condition N Mean Std. Deviation Std. Error 

No 40 88.612 91.70433 14.49973 
Medium 45 329.8 460.37298 68.62835 
Excessive 41 143.12 167.81834 26.20882 

Total 126 192.48 311.89277 27.78562 
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Table 13 

Time Spent by Replenishment Condition-ANOVA 

  Sum of 
Squares df Mean 

Square F Sig. 

      
Between Groups 1379636 2 689818 7.871 0.001 

Within Groups 1.10E+07 123 87642.3     

 

Table 14 

Time Spent by Replenishment Condition-Scheffe 

    Mean 
Difference Std. Error Sig. 

     

No Medium -241.15986* 64.33245 0.001 

High -54.50963 65.79266 0.71 

Medium 
No 241.15986* 64.33245 0.001 

High 186.65022* 63.91575 0.016 
 

 

Discussion 

Overall, the data support that there is an optimal level of replenishment similar to 

an optimal level of depletion (for example, see Olsen, Lee, & Perry, 2010). In other 

words, both excessive rest and a complete lack of rest can lead to reduced effort and 

suboptimal decision-making quality in subsequent consumption choices, whereas a 

moderate level of replenishment is expected to result in increased effort and enhanced 

decision-making performance. Before confirming this inverted U-shaped relationship, 
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this study’s first contribution was the finding of an artificial, immediate way to overcome 

the effects of ego depletion. The results of the first experiment suggested that there is a 

clear difference in distribution between no replenishment and moderate replenishment. 

Various environmental factors influence the quality of financial decisions, and it is 

interesting to note that even trivial activities, such as watching two minutes of Finding 

Nemo, can help consumers choose better car loan options.  

Implications. While the concept of a smart break proposed by this study does not 

yet have high external validity, it can be applied to various consumption scenarios from 

trivial to critical decisions. For example, a smart break during grocery or retail shopping 

can help consumers save more. A smart break between house shopping and making a 

mortgage decision or between any type of pre-purchase information search and selection 

of payment option could aid consumers in making major, long-lasting decisions. 

Consumers’ media consumption could also benefit from the current study. While this 

study used clips from Finding Nemo as a quick mood changer, it is possible that different 

video clips, whether situation comedies or Broadway musicals, could exercise the 

maximum replenishment effect, depending on the task characteristics, consumer 

preferences, and length and setting of the break.  

Limitations. Although the data clearly confirmed the difference in the quality of 

decisions made by participants in the moderate-replenishment and no-replenishment 

groups, there was no significant difference in the decision quality of the moderate-

replenishment and excessive-replenishment groups. One explanation is that the 400 

seconds was insufficient to show the negative impact of excessive replenishment on 



59 

 

decision quality but could demonstrate the negative impact on consumer effort. In 

addition, the different amounts of time established for the three conditions are not 

universally applicable. The duration of moderate replenishment used in this study (96 

seconds) has only been tested in the setting of an extra-credit, online survey for 

undergraduate students. It is important to note that moderate replenishment or smart 

breaks depend on the context and setting. The findings of this study are specific to online 

shopping scenarios in an extra-credit survey setting. Different tasks can require different 

amounts of replenishment for consumers to make better decisions.  

Future research. While the study confirmed the inverted U-shaped pattern, it is 

unclear what would happen if the high replenishment condition was set to give more than 

400 seconds of the replenishment treatment. Empirical investigation to confirm the effect 

of extreme replenishment should be followed by immediately adding more time to the 

excessive replenishment treatment. From a larger perspective, the most important finding 

was the discovery of smart breaks, and thus, future research should investigate optimal 

replenishment in other consumption contexts and settings. The ego-depletion research 

stream started with testing simple self-control tasks to see “tank gets empty,” but the 

theory has advanced far enough to test the strength model and inverted U-shaped pattern. 

The next critical issue to investigate in the theory of cognitive resource depletion is 

whether resources work as a whole or individually through some sort of related tasks. In 

other words, is there more than one tank of cognitive resource reserves? In order to 

answer this question, it would be helpful to integrate the concept of mental accounting 

(Thaler, 1985) with the theory of cognitive resource depletion. It can be argued that 
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cognitive resources are compartmentalized so that they cannot always be recharged by 

natural and artificial replenishment.  

Chapter Five: General Discussion 

This dissertation was designed to answer three main questions: Is there an 

inverted U-shaped relationship between cognitive resources depletion and consumer 

decision-making? Is there an inverted U-shaped relationship between cognitive resources 

replenishment and consumer decision-making? Do the processes of cognitive resource 

depletion and replenishment have similar impacts on subsequent tasks regardless of 

whether the initial and subsequent tasks are related? The first question was tested in the 

context of decision heuristics, decision quality, and consumer effort, and the second 

question in the context of decision quality and consumer effort. The third question was 

tested in both studies because the initial and subsequent tasks in the two studies were 

related. As illustrated in Figures 2 and 3, the two studies attempted to empirically confirm 

that the level of available cognitive resource might not predict consumers’ highest 

decision quality and effort.  

The results from the series of online experiments in the two separate studies 

supported that there is an inverted U-shaped relationship of cognitive performance with 

low, medium, and high depletion and with no, moderate, and excessive replenishment. In 

other words, the various levels of depletion and replenishment have different effects on 

consumers’ decision efforts and quality. The general theme emerging from the two 

studies is that too much is too little. Too much and too little effort both lead to suboptimal 
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decision quality and effort. The strength model of self-control (Baumeister et al., 1998), 

which numerous studies have tested empirically (e.g., Muraven et al., 1998; Finkel et al., 

2006), treats self-control resources as muscles, so lower performance results when this 

resource is depleted. The current study goes further both conceptually and empirically by 

developing and testing the inverted U-shaped relationship between cognitive resources 

and performance. Replenishment that is too long or too short also leads to suboptimal 

decision quality and effort. Specifically, the first study shed light on the impact of 

cognitive resource depletion on consumers’ price reliance and thus paves the way for 

more research on depletion and decision heuristics. In addition, the key contribution of 

the second study was the finding of an immediate, artificial way to overcome the effect of 

ego depletion. The results suggested that no replenishment and moderate replenishment 

cause a clear difference in decision quality and effort. The study showed that making 

financial decisions can be influenced positively by trivial activities, such as watching two 

minutes of Finding Nemo, and that the various applications of this finding in 

consumption situations beyond car loans could contribute to many aspects of consumer 

welfare.  

Implications 

The findings on price reliance and price-quality inference can be expanded to 

other decision heuristics which consumers use when their resources are depleted. 

Therefore, testing the effect of cognitive resources depletion on other decision heuristics 

could provide insightful recommendations for consumer decision-making. For example, 

although ineffective compared to calorie counting, portion control is often used as 
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decision heuristic when selecting a food intake control method (Perry & Lee, 2007). 

Another consumer implication is the importance of testing brand-quality inference. 

Determining at what level of cognitive depletion consumers switch from choosing 

products based on a thorough evaluation of their attributes to simple brand preference 

could help determine the effect of cognitive recourses on brand reliance. The current data 

could be extended to other decision-making scenarios, such as selecting a primary health 

care provider, an employee or partner, and financial options. It is critical to note that the 

results of this study can be extended not only to high-involvement decisions but also to 

frequent, low-involvement decisions. For example, the tendency to rely on decision 

heuristics when cognitive resources are low is reflected not only in high-involvement 

decisions, such as choosing a mortgage or healthcare provider, but also in everyday, low-

involvement decisions, such as grocery shopping. It is crucial to know when consumers 

approach high-involvement decisions like low-involvement decisions, and the levels of 

cognitive depletion and replenishment might serve as an indicator.   

Previous research suggested that the effects of depletion are temporary and can be 

reversed (Tyler & Burns, 2008); however, the current study found that depletion can be 

immediately and artificially restored. The concept of smart breaks proposed by this study 

can be applied to various consumption scenarios using similar replenishment methods. 

The key takeaway from the results is that including an optimized break between tasks can 

improve consumer decision-making. When facing a series of consumption decisions, 

consumers can effectively and immediately recover from cognitive resources depletion 

and make better decisions. Consumers’ media consumption could also benefit from the 
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current study which recommends that the suitable entertainment replenishment option for 

each individual be determined. Whether a situational comedy, Broadway musical, or 

Japanese anime, the optimum replenishment method is decided not only by the 

entertainment factor but also by others such as the task characteristics and the length and 

setting of the break. In this study, we treated consumers with a widely appealing 

entertainment film, but other ways to change consumer mood, such as talking to a friend 

or eating chocolate, could be investigated and applied.  

Future Research  

The study confirmed that decision effort does not always have an impact on 

decision quality, especially when the difficulty is not managed. Thus, it is necessary to 

investigate when decision efforts are better reflected in decision quality and whether the 

issue is derived from the characteristics of the subsequent task or the depletion task. The 

best way to apply the findings of this study is to identify frequent consumption-decision 

situations that contain multiple shopping items and then determine the optimal amount of 

replenishment. This study examined the relationship between the effort exercised in the 

initial task in relation to the performance on the subsequent task and the actual 

performance in subsequent cognitive tasks. It is frustrating when consumers spend more 

time and effort to make a better decision, but the very process ultimately harms the result. 

Increasing accurate understanding of this ironic process and providing empirical support 

could help consumers to reduce wasted effort. Finding evidence that trying can become 

detrimental to a consumer’s efforts to make a better purchase decision would be a clear 

step forward in this domain and is recommended for future research.  



64 

 

In both studies, the initial and subsequent tasks were related. This dissertation was 

the first to test the impacts of cognitive resources depletion on related tasks. The results 

confirmed that the related tasks did not prevent or alleviate the phenomenon of cognitive 

resource depletion. Thus, one can say that the common belief that related information can 

be accessed and retrieved more easily than unrelated information cannot overcome the 

effects of depletion. Although we tested the related tasks, the initial tasks in both studies 

were not necessarily designed to increase the performance in subsequent tasks. In other 

words, we did not create a situation in which the process of completing the first task 

served as practice for the second task. Future research should include the design of a 

situation in which consumers expend effort to make better decisions, but that very 

process ends up being detrimental to the result. Understanding this ironic process and 

providing empirical support could be a starting to a meaningful new stream of research.   

In the first study, we found that the participants were more likely to rely on price 

when their cognitive resources were depleted. Investigating whether depletion increases 

the likelihood of reliance on other decision heuristics could provide practical, insightful 

knowledge for consumers.  For example, the country of origin (COO) of a product or 

service affects perceptions of its quality and, thus, its sales (Agrawal & Kamakura, 1999). 

Many studies have empirically confirmed this decision heuristic (e.g., Bilkey & Nes, 

1982; Hong & Wyers, 1989; Maheswaran, 1994). It would be interesting to see whether 

resources depletion increases the tendency to lean on decision heuristics other than price 

reliance.  



65 

 

Among the results of the second study, it is important to note that moderate 

replenishment or smart breaks depend on the context and settings. These findings are 

specific to online shopping scenarios in an extra-credit survey setting. Therefore, 

determining what amounts and types of replenishment different tasks are required for 

consumers to make better decisions is a promising area for future research. The effect of 

excessive replenishment remains unclear, and thus, empirical investigation to confirm 

this effect should be followed by lengthening the excessive replenishment treatment. 

Overall, however, the most important finding of this study is the discovery of smart 

breaks, and thus, future research should optimal replenishment in other consumption 

contexts and settings. The study could be applied to decision contexts beyond car loans, 

perhaps to scenarios which similarly deplete or replenish cognitive resources (e.g., 

selecting a stock, home, job, school, spouse). The next stream of research to generate 

firm premises about cognitive resource depletion is testing whether cognitive resources 

exist in singular or plural form, that is, to investigate whether resources work as a whole 

or individually through related tasks. In other words, is there more than one tank of 

cognitive resource reserves? To answer this question, it would be helpful to integrate the 

concept of mental accounting (Thaler, 1985) with the theory of cognitive resource 

depletion. 
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Appendix I 

Depletion Experiment  

High Depletion Condition 

For your boss's birthday, you are planning to buy a good bottle of wine. He seems to be a 
wine expert and you want to impress him. Please open a new window to visit any online 
wine store (e.g. www.wine.com) and choose a bottle of wine priced under $100 and write 
the following information about the bottle you choose in the answer boxes below: 
 
1. Brand 
2. Grape Varietal 
3. Appellation 
4. Vintage 
5. Alcohol content (%) 
6. Price (Dollars and cents) 
 
Medium Depletion Condition 

For your boss's birthday, you are planning to buy a good bottle of wine.  
Your boss seems to be a wine expert and your co-workers have mentioned that he loves 
Pinot Noir from Oregon. Please open a new window to visit any online wine store (e.g. 
www.wine.com)  
and choose a bottle of Pinot Noir from Oregon priced under $100 and write the brand and 
price of the wine in the answer boxes below. 
 
1. Brand 
2. Price (Dollars and cents) 

Low Depletion Condition 

For your boss's birthday, you are planning to buy a good bottle of wine. He seems to be a 
wine expert and you want to impress him. How much would you spend (under $100)? 

 
 
 
 
 
 
 

http://www.wine.com/
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Appendix II 

 

University of North Carolina Medicine 

Alcohol Knowledge Test (All Conditions) 

Are the followings True or False? 
 

1. Alcohol has been used as a medicine. 

 

2. Alcohol is digested in the same way that food is digested. 

 

3. Moderate consumption of alcoholic beverages is generally not harmful to the 
body. 

 

4. An estimated 85% of the adult Americans who drink are alcohol abusers. 

 

5. Alcoholic beverages do not provide weight-increasing calories. 

 

6. A blood alcohol concentration of 0.10% is the legal definition of alcohol 
intoxication in most states with respect to driving. 

 

7. Alcohol is not a drug. 

 

8. Approximately ten percent of fatal highway accidents are alcohol-related. 
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9. Eating while drinking slows the absorption of alcohol in the body. 

 

10. It takes about as many hours as the number of beers drunk for the liver to 
completely burn up the alcohol ingested. 

 

11. Few women become alcoholics. 

 

12. Alcohol is considered a stimulant. 

 

13. The most commonly drunk alcoholic beverages in the United States are distilled 
liquors (e.g., whiskey, gin, vodka). 

 

14. To prevent a hangover, one should sip one's drink slowly, eat while drinking, 
have no more than one drink an hour, and not over-drink one's limit. 

 

15. "Proof" on a bottle of liquor represents half the percent of alcohol contained in the 
bottle. 

 

16. Alcohol consumption improves sexual performance. 

 

17. A person cannot become an alcoholic by just drinking beer. 

 

18. Drinking milk before alcohol slows down the absorption of alcohol into the body 
because it coats the stomach. 
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19. Responsible drinking can contribute to a state of relaxation, enhanced social 
interactions, and a feeling of well-being. 

 

20. Drinking coffee or taking a cold shower can be an effective way of decreasing 
blood alcohol levels. 

 

21. How well do you think you did on this alcohol knowledge test? 

 

(very well) 5      4      3      2      1 (very poorly) 
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Appendix III 

Replenishment Experiment 

 

Depletion (All conditions) 

INFORMED CONSENT FORM 

QUESTIONNAIRE ON New Car and Financing Options 

 We are conducting a survey on new car choices and financing options. Your 
participation is requested so that we can learn more about how consumers make choices. 
Your name will not be recorded on the questionnaire and your responses will be 
anonymous. Your participation is voluntary and you may choose to not answer all of the 
questions on the questionnaire even after signing the consent. If you are willing to 
participate, please click Agree and Continue below. 

 If you have any questions pertaining to this study, please contact Department of 
Marketing,  

The George Washington University, 202)994-8200 

 Thank you for your participation. 

 

Your Name: 

Email Address: 

Gender: 

(Page Break) 

 

There are three parts to this survey: a car choice, a short video clip, and a financing 
choice. You need to complete all three parts to receive full credit. 

 

Part I: 

Imagine you have just finished your MBA and have a new job as a 
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marketing manager. Your salary is $72,000 per year and you need a new car. 
Fortunately, one of your close friends is a local car dealer and recommended the  
following five cars at great prices.  
Which of these cars do you like the best? 
(For more information on each car, click here to visit edmunds.com) 

• Audi Q5 (photograph) 

• Infiniti EX 35 (photograph) 

• Lexus ES (photograph) 

• BMW 328i (photograph) 

• Mercedes-Benz C250 (photograph) 

 

What are the main reasons for choosing this car?  

(Answer Box) 

(Page Break) 

 

Great choice! 
Now, let's build one just for you. 
Select your choice of exterior color, interior color, wheels, and option packages. 

Your Choice of Exterior Color: 

(Pictures of 13 different colors) 

 

Your Choice of Interior Color: 

(Pictures of 21 different colors) 

(Page Break) 

Your Choice of Wheel: 

(Pictures of 5 different wheels) 
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Your Choice of Wheel Size 

15 inch 

16 inch 

17 inch 

18 inch 

(Page Break) 

 

Select Your Packages (You can select up to 3 packages) 

Cold Weather Package ($1,400) 
 

o Retractable headlight washers 

o Heated steering wheel 

o Heated rear seats 

o Heated front seats 

 
 

Driver Assistance Package ($1,100) 
 

o Lane departure warning 

o Active blind spot detection 

 
 

Premium Package ($3,600) 
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o Auto-dimming interior and exterior mirrors 

o Moonroof 

o Comfort access keyless entry 

o Power front seats with driver seat memory 

o Universal garage-door opener 

 

Parking Package ($1,500) 
 

o Side and top view cameras 

o Park distance control 

o Rear-view camera 

 

Premium sound package ($900) 

o Harman Kardon surround sound system 

o Satellite radio with 1 year subscription 

 

If there are features you would like to add to your car, please provide a list below: 

(Answer Box) 

 

(Page Break) 

 

Great job! 

Now your next car is almost ready.  
We have chosen a brief clip for your enjoyment while we compile your financing options 
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No replenishment condition do not receive part II 

Optimal replenishment condition receives 96 second video clip 

Excessive replenishment condition receives 400 second video clip 

 

Part II: 

Click Play Button to Start the Video Clip. 

When you finish watching you will be able to proceed to your financing options. 

 

 

 

I find this video clip interesting (5 point likert scale) 

(Page Break) 

 

Part III: 

Now you need choose your financing options 
Review the following 5 offers and take the best one 
 
As you can see, the price of your car is $40,000 and you have a 
down payment of $4000. 
 
Keep in mind that this decision will influence your financial situation for 3 - 6 years. 

To learn the basics of car loan, click here to visit 'Practice to Avoid Bad Car Loan.'   
To make your own comparison, click here to open Cars.com Loan Calculator 

http://www.responsiblelending.org/other-consumer-loans/auto-financing/
http://www.cars.com/go/advice/financing/calc/loanCalc.jsp?mode=full
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o Vehicle Price: $40,000 
o Cash Rebate: $0 
o Down Payment: $4,000 
o Amount Financed: $36,000 
o Term: 36 months 
o Monthly Payments: $1,015.49 
o Interest Rate: 1% 

 
 

 
o Vehicle Price: $40,000 
o Cash Rebate: $2,000 
o Down Payment: $4,000 
o Amount Financed: $34,000 
o Term: 48 months 
o Monthly Payments: $752.56 
o Interest Rate: 3% 

 

 
o Vehicle Price: $40,000 
o Cash Rebate: $4,000 
o Down Payment: $4,000 
o Amount Financed: $32,000 
o Term: 36 months 
o Monthly Payments: $916.56 
o Interest Rate: 2% 

 

 

o Vehicle Price: $40,000 
o Cash Rebate: $0 
o Down Payment: $4,000 
o Amount Financed: $36,000 
o Term: 72 months 
o Monthly Payments: $613.76 
o Interest Rate: 7% 

 



84 

 

 
 

 

o Vehicle Price: $40,000 
o Cash Rebate: $0 
o Down Payment: $4,000 
o Amount Financed: $36,000 
o Term: 60 months 
o Monthly Payments: $662.99 
o Interest Rate: 4% 

 

 

(Page Break) 

Rank the following factors in order of importance in selecting your car financing option 
by dragging the items 

 Amount of monthly payment 

 Interest rate 

 Length of term 

 Amount of total payment 

 

(Thank you message)  

(End of Survey) 
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