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Abstract
An important managerial challenge is understanding consumers’ reactions to stockouts of a desired product―will they stay 
brand loyal or switch to competing brands? We posit that consumers are more likely to prefer substitutes from the same brand 
when a stockout is unexpected (vs. expected). This tendency arises as consumers feel greater negative affect upon encounter-
ing an unexpected stockout, which leads them to choose alternatives that provide greater affective value to ameliorate their 
negative feelings. Since the brand is a relatively affect-rich attribute compared to common non-brand attributes (e.g., price 
and quantity), consumers facing an unexpected stockout are more likely to choose a same-brand substitute. Five studies 
illustrate the effect and support the process by demonstrating that unexpected stockouts do not result in brand loyalty when 
non-brand attributes offer greater affective value than the brand. We further show that managers systematically mispredict 
how consumers’ expectations of stockouts relate to brand loyalty.

Keywords Brand loyalty · Stockouts · Shortage · Scarcity · Upgrades · Mood-Repair · Consumer-Expectations · Retailing · 
COVID-19 · Substitution

Imagine that you are a marketing executive at a large company 
and are advised that the company is likely to have shortages of a 
specific product in the coming weeks, meaning that your target 
consumers might encounter stockouts of this product. However, 
your company offers several products in the category: for exam-
ple, perhaps you sell paper products and only your regular 1-ply 
toilet paper is running low, or you sell bikes and only the base 
model is unavailable. Your goal is to maximize the likelihood 
that your customers, who may not be able to find their desired 
product, will choose to buy a substitute from among your other 
products rather than defect to a competitor’s product. In other 
words, your job is to ensure brand loyalty. In this regard, you 
now need to decide whether or not it is prudent to make pub-
lic the information that product shortages are possible. What 

would you advise in order to maximize the likelihood of retain-
ing customers? Would you inform them of potential shortages 
or let them be surprised if they encounter a stockout?

Product shortages can commonly arise due to demand 
shocks, production hiccups, supply-chain disruptions, and 
capacity constraints. How consumers respond to these shortages 
is an issue of longstanding importance in business research and 
practice. A critical question for managers interested in adapting 
their commercial strategies or forecasting demand in the face 
of such shortages is how to best ensure that consumers will be 
more likely to stay brand loyal when faced with product stock-
outs, particularly if they have the opportunity to switch to other 
brands in pursuit of a better deal. The importance of addressing 
this question was highly salient when the COVID-19 pandemic 
slammed the brakes on much of the global supply chain begin-
ning in early 2020, resulting in unprecedented stockouts (Cav-
allo & Kryvtsov, 2021; Tariton, 2020) in health-related products 
(e.g., hand sanitizer, soap, and masks) as well as in everyday 
consumer products (e.g., toilet paper, canned goods, and flour) 
and in discretionary spending (e.g., dumbbells, hair clippers, 
and video game consoles). As consumers faced stockouts, firms 
faced a pressing challenge to rapidly forecast consumers’ reac-
tions to such stockouts. The reports from consumer experts were 
mixed: some indicated that consumers were staying loyal to their 
favorite brands and were willing to pay more for them, while 
others reported rising instances of brand switching, suggesting 
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shifts to lower-priced brands (Becdach et al., 2020; Ju & Jang, 
2023; Klein, 2020).

In this article, we provide a framework to predict when 
product shortages and stockouts may engender brand loy-
alty and when they may lead to brand switching. We posit 
that one factor that determines if consumers stay brand loyal 
following a stockout is whether or not they expected that 
the product could be out-of-stock. We reason that consum-
ers feel greater negative affect when encountering an unex-
pected (vs. expected) stockout, which in turn makes them 
more likely to choose an alternative option that provides 
greater affective value in order to ameliorate or otherwise 
repair their negative feelings. We argue that the brand is 
a relatively more affect-rich product attribute compared to 
common non-brand attributes such as price and quantity 
(Grisaffe & Nguyen, 2011; Keller, 1993; Kim & Sullivan, 
2019; Thomson et al., 2005), and therefore consumers faced 
with an unexpected (vs. expected) stockout of a desired 
product should be more likely to stay brand loyal even when 
such a decision comes at a cost of a higher price or smaller 
quantity. We show support for this proposition in five stud-
ies, and further explore when such brand loyalty may or may 
not arise as a function of our novel affect-driven mechanism.

To illustrate the managerial necessity of our findings, 
we posed the opening question to 735 executives with an 
average of 25 years’ experience, and invited them to advise 
this hypothetical large company striving to ensure that they 
did not lose customers to rivals as a result of upcoming 
stockouts. They were asked whether this goal of brand loy-
alty was best served by making the knowledge of potential 
shortages public (thus giving customers an expectation of 
stockouts) or by withholding this information (thus ensuring 
no expectation of stockouts). Overwhelmingly, respondents 
recommended informing customers of potential stockouts 
(80.30%), showing that their intuition is opposite to how 
we observe that expectations of stockouts actually influence 
brand loyalty. Furthermore, their advice did not improve 
with experience, but instead got worse. We also presented 
the same survey to a novice population (212 workers on 
Amazon Mechanical Turk) and found that their intuition 
was similar to that of the executives (89.15% recommended 
informing customers of the potential stockouts). Thus, both 
expert managers and novices alike incorrectly predict that 
informing customers about potential stockouts is the best 
way to keep them brand loyal (details of these studies are 
provided in Appendix A). The fact that the experts, who 
have training in business and have significant professional 
experience, are as poor as novices at anticipating the effect 
of expectations on brand loyalty underscores the manage-
rial importance and relevance of the current finding. Given 
our claims, we would generally advise a manager facing the 
opening scenario to avoid informing customers of poten-
tial stockouts in advance. This way, consumers will not be 

expecting the stockouts and will be more likely to choose a 
same-brand substitute for the out-of-stock item. We further 
discuss the novel managerial insights arising from our find-
ings in the General Discussion.

Our work contributes to the literatures on scarcity, sub-
stitution, and branding decisions. Past research on scarcity 
has shown that consumers tend to pick the most similar 
substitute available to them when their desired product is 
out-of-stock (e.g., Arens & Hamilton, 2016). However, this 
extant literature is silent about the attribute(s) that con-
sumers prefer to be similar between the stocked-out option 
and the substitute, and by extension, does not generate any 
insight into the managerially critical question of whether, 
and by what mechanism, a general desire for similarity 
can be leveraged into a preference for the same brand, i.e., 
brand loyalty. Our research provides a novel synthesis of 
the literatures on expectations and affect-driven consump-
tion to fill this void and to provide a mechanism not only for 
when stockouts lead to brand loyalty, but for suggesting a 
new perspective on when consumers may or may not show 
the aforementioned preference for similarity. In doing so, 
our work further contributes to prior research on branding 
by assessing brand loyalty behaviors and positing both a 
novel antecedent–i.e., expectations of stockouts–and a novel 
mechanism–i.e., affect–for brand loyalty. Our findings also 
have implications for substitution decisions more broadly 
than our substantive topic of brand loyalty, which we discuss 
in the General Discussion. Finally, we also contribute to 
the rapidly developing research on how global trade disrup-
tions, such as those caused by pandemics, impact corporate 
practices (Das et al., 2021) and consumer behavior (e.g., 
Friedman & Toubia, 2022; Kwon et al., 2022).

Theoretical background

An important managerial challenge is understanding how 
consumers respond to product stockouts: are they motivated 
to stay brand loyal or are they likely to switch to competing 
brands when their desired product is unavailable? Under-
standing the factors that drive brand loyalty is critical for 
businesses given that a firm’s brand equity is inextricably 
linked to the loyalty of its customers (Aaker, 1991; Borko-
vsky et al., 2017; Hemsley-Brown, 2022; Khamitov et al., 
2019). Consumers are considered brand loyal when they 
make consistent repurchases of a brand’s products owing to 
a positive affinity for the brand (Day, 1969). Thus, loyalty is 
not only the behavioral response of repeat purchase, but also 
an attitudinal response (Jacoby & Chestnut, 1978; Mellens 
et al., 1996). If consumers make their purchase decisions 
with little concern for the brand name and instead prior-
itize non-brand features, such as price or quantity, there is 
likely little to no brand loyalty. Thus, a useful approach to 
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capturing brand loyalty is to consider consumers’ likelihood 
to switch brands when the focal brand makes a change to 
its price or features (Aaker, 1991; Liu-Thompkins et al., 
2022; Swaminathan et al., 2020). Product stockouts provide 
a particularly important context in which to study consumer 
loyalty as stockouts require consumers to decide what to buy 
when a preferred product from the brand is rendered unavail-
able, thus leaving them potentially choosing between a dif-
ferent product from the same brand and alternative products 
from competing brands. Note that the context we are exam-
ining is not one in which consumers are confronted with 
a singular option therefore must accept whatever is avail-
able. Instead, our focus is on how consumers choose among 
multiple available alternatives, including options from the 
same brand, when the product they wanted is stocked-out 
or otherwise unavailable. We believe that these contexts 
are more common and important in a modern consumer 
economy, and more relevant to the consumer experience as 
many do seek out or otherwise judge products on the basis 
of brand. In such scenarios, companies would naturally hope 
that their customers’ brand loyalty is strong enough to keep 
them from switching to a competitor even if such loyalty 
incurs additional costs in terms of non-brand features (e.g., 
higher price, lower quantity, or greater inconvenience rela-
tive to an alternative).

While no prior research has directly examined the impact 
of stockouts on brand loyalty, research on product scarcity 
provides some guidance (for review, see Hamilton et al., 
2014, 2019). A relevant finding in this extant research is 
that product scarcity magnifies desirability and can increase 
both the perceived value of, and the demand for, a scarce 
product (Gierl & Huettl, 2010; Inman et al., 1997; Kristof-
ferson et al., 2017; Lynn, 1991; Parker & Lehmann, 2011; 
van Herpen et al., 2009). For example, Worchel et al. (1975) 
showed that cookies in short supply were desired and val-
ued more than cookies in abundant supply. In another study, 
books with limited availability due to market circumstances 
were deemed more unique than abundantly available books 
(Verhallen & Robben, 1994). Moreover, if consumers feared 
that a grocery store might start running low on their favorite 
yogurt, they were more likely to buy the flavor(s) that they 
liked the most (Zhu & Ratner, 2015). In comparing message 
effectiveness, Aggarwal et al. (2011) found that messages 
stressing limited quantities (i.e., the potential of a shortage) 
were more persuasive than those stressing limited time. 
One reason that product scarcity and stockouts increase the 
desirability of a scarce product is that they engender nega-
tive feelings such as reactance (Clee & Wicklund, 1980; 
Fitzsimons, 2000; Worchel et al., 1975) and jilting (Litt 
et al., 2010), which in turn motivate greater desire for the 
stocked-out product as a means to counteract these negative 
feelings. Increased desirability of the stocked-out product 
is also shown to influence consumers’ choice of substitutes 

such that consumers are drawn to pick substitutes that most 
closely resemble an out-of-stock option to fill the void left 
by the denied product with something similar to it (Arens 
& Hamilton, 2016; Litt et al., 2010). This occurs even when 
more dissimilar substitutes would better fulfill consumers’ 
consumption goals and result in greater satisfaction (e.g., 
Arens & Hamilton, 2016; Huh et al., 2016).

The scarcity literature, in sum, predicts that consumers 
prefer alternatives that are similar to stocked-out products. 
This prediction, however, is limited in its theoretical and 
applied scope because products can be similar or dissimilar 
on multiple dimensions, and it does not shed light on the 
dimensions on which consumers will seek similarity. For 
example, would consumers prefer a similar brand or a simi-
lar price? And, more critically, when faced with tradeoffs 
between similar and dissimilar attributes, would they pay 
higher price for a similar brand or would they prioritize a 
similar price and go for a different brand? This gap begs a 
critical question: when and why are consumers more likely 
to choose an alternative from the same brand as the origi-
nally desired product versus a product that is instead similar 
on important non-brand features, such as price or quantity? 
We provide a framework to determine when stockouts may 
or may not lead to brand loyalty and posit that this hinges 
on two key factors discussed next: whether the stockout is 
expected or unexpected, and the relative affective value of 
the brand as compared to other key attributes.

Expectations of stockouts and affective value 
of a brand

Expectations play a key role in the formation of affective 
reactions. Research has shown that individuals’ affective 
reactions are formed once an experience is deemed to be 
consistent or inconsistent with their expectations, and the 
direction and salience of the discrepancy between expecta-
tions and the actual outcome can determine the valence and 
intensity of such affective reactions (e.g Geers & Lassiter, 
1999; Wilson et al., 1989). For example, if a consumer sees a 
film that they expect to be good, but which is instead inargu-
ably bad, they will tend to have a stronger negative reaction 
than if they had no initial expectation of the film’s quality 
(Geers & Lassiter, 1999). Likewise, when consumers are 
denied an outcome that they believe was owed to them or 
which was otherwise expected, they tend to experience more 
intense and more maladaptive frustration (e.g., van Steen-
burg et al., 2013). In light of this, we claim that negative 
affective responses to stockouts should be viewed as a conse-
quence of expectation disconfirmation: if consumers expect 
to be able to purchase a product but instead discover that 
they cannot because it is out-of-stock, that violation of their 
expectation should lead to greater negative affect than if they 
had expected the possibility of a stockout. While the extant 
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scarcity literature has observed that negative affect can drive 
a preference for similarity via the specific experiences of 
reactance or jilting (i.e., Clee & Wicklund, 1980; Fitzsi-
mons, 2000; Litt et al., 2010), we argue that such research 
has overlooked a more fundamental influence of negative 
affect on consumers’ decision-making, which leads to our 
second claim: consumers experiencing greater negative 
affect due to an unexpected stockout should be more likely to 
seek products or attributes that are intended to ameliorate or 
otherwise repair those negative feelings. This second notion 
is consistent with research showing that shifts in consumers’ 
affective states can trigger a regulatory system intended to 
manage their mood, which influences subsequent decision-
making such that greater deviation from an ideal affective 
state leads to stronger countervailing influences on behavior 
(Andrade, 2005). For example, consumers in a negative (vs. 
positive) mood are more likely to help others in order to 
counteract their own negative moods (Cialdini et al., 1973), 
are more likely to indulge in high-calorie snacks in hopes 
of increasing their happiness (Labroo & Mukhopadhyay, 
2009; Tice et al., 2001), and are more likely to buy products 
that provide an opportunity to improve their circumstances 
(Lerner et al., 2004). To summarize, our two claims sug-
gest that consumers who experience more severely violated 
expectations in the form of an unexpected stockout will 
display stronger preferences for substitutes with affect-rich 
attributes that can better counterbalance their more acute 
negative affect. We next explain how this response to an 
unexpected stockout would lead to brand loyalty.

We propose that the brand is frequently not only a salient 
point of comparison between two products for the purpose 
of assessing similarity, but it is also a relatively more affect-
rich attribute than many other salient non-brand attributes. 
It is well established that product attributes vary in terms 
of their affective value to the consumer, most notably those 
relating to hedonic enjoyment or symbolic meaning (Alba 
& Williams, 2013; Batra & Ahtola, 1991; Khan et  al., 
2005). Brands have been shown to deliver affective value 
to consumers as a function of being the focal point both 
for consumers’ beliefs about products or companies and for 
their emotional attachments to them (Grisaffe & Nguyen, 
2011; Keller, 1993; Kim & Sullivan, 2019). For this reason, 
consumers are apt to form affect-laden relationships with 
brands (Aggarwal, 2004; Fournier, 1998; Kleine et al., 1993; 
Loureiro et al., 2012) and to project onto them their own 
identities (Berger & Heath, 2007; Chernev et al., 2011) and 
status (Braun & Wicklund, 1989; Thomson et al., 2005). In 
contrast, many common non-brand attributes like price and 
quantity tend to carry relatively little affective value in nor-
mal market contexts. Therefore, we posit that if a consumer 
experiences an unexpected stockout (and hence has a more 
intensely negative experience), then substitute products shar-
ing the brand of the out-of-stock product should become 

more attractive as they will provide greater affective value 
and thus will be more appropriate for counterbalancing the 
consumer’s negative affective experience.

Our proposed affect-based process naturally suggests a 
relevant boundary condition, namely that if the brand is not 
the most affect-rich attribute in the choice of substitutes, 
then the consumer will be less inclined to choose on the 
basis of the brand. This leads us to predict that if the under-
lying need for affective value can be better satisfied with an 
affect-rich, non-brand attribute (e.g., that provides aesthetic 
or hedonic pleasure), then we would not expect to observe 
brand loyalty following an unexpected stockout. Thus, we 
provide a mechanism that not only predicts when and why 
consumers will stay brand loyal in the face of a stockout, 
but that also makes novel predictions about when and why 
consumers may or may not display the preference for similar 
substitutes observed in prior scarcity research. Our claims 
are distinct from scarcity research not only because that lit-
erature does not make predictions about which similar attrib-
utes a consumer will prefer, but also because we suggest 
that a preference for the same brand arises not simply out 
of a desire for similarity but from brands’ ability to deliver 
affective value to counter the negative affect generated by 
unexpected stockouts.

Current research

We formally hypothesize that:

H1 Consumers who are less likely to expect a product stock 
     out (vs. those who are more likely) will be more likely  
      to demonstrate brand loyalty in their choice of substitutes  
      following the stockout.

H2 Consumers who do not expect product stockouts (vs.  
     those who do) will experience greater negative affect  
       in the face of a stockout, which will in turn lead to greater  
      brand loyalty.

H3 Unexpected stockouts should not result in greater brand  
        loyalty when non-brand attributes offer greater affective  
       value than the brand.

To clarify these hypotheses, it is important to elaborate 
on the conceptualizations and operationalizations of nega-
tive affect, expectations, and brand loyalty that we use in 
our empirical tests.

Negative affect To operationalize the negative affective 
experience associated with stockouts, we focus on the emo-
tion of frustration. We take this approach because frustration 
is a negative emotion that is specifically associated with the 
failure to attain a desired outcome (Gelbrich, 2010; Smith 
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& Ellsworth, 1985). Frustration arises when an anticipated 
reward or experience is blocked due to internal (e.g., per-
son’s lack of skills or knowledge) or external (e.g., environ-
mental or situational) factors (Shorkey & Crocker, 1981; 
van Steenburg et al., 2013). A stockout is an example of 
such a block in the consumer context, making frustration a 
highly relevant negative emotion for our research. Further-
more, frustration is well-suited to cleanly capture negative 
affect in response to stockouts for two important reasons. 
First, it tends to be highly correlated with other negative 
emotions, such as anger or irritation, that make up consumer 
reactions to undesirable shopping experiences, and has thus 
been shown to be sufficiently universal and relatable that it 
can reliably capture our negative affective reactions of inter-
est (Wetzer et al., 2007). Second, feelings of frustration in 
consumer contexts are associated not only with negativity 
but with a motivation to resolve that negativity (Stauss et al., 
2005; van Steenburg et al., 2013), making the construct well-
suited to capture the general negative affect that drives con-
sumers to seek similarity following a stockout.

Expectations Consumers’ expectations of future events are 
based on the ease with which they can recall or conceptual-
ize examples of such an event such that greater ease leads to 
greater beliefs that the event will occur or reoccur (Miller, 
1998; Oskarsson et al., 2009; Tversky & Kahneman, 1974). 
For example, investors tend to judge the potential of an 
investment based on information that was recently in the 
media rather than based on all relevant facts (Tversky & 
Kahneman, 1974) and consumers base predictions of the 
likelihood of product failure on how easily they can recall 
incidences of such failures (Folkes, 1988). Thus, the more 
cognitively available an event is to a consumer, the more 
they are likely to expect it. Therefore, we conceptualize 
higher expectations of a stockout in terms of how available 
that stockout is to a given participant, and we capture such 
expectations in several ways. In Study 1, consumers’ per-
sonal prior experiences with stockouts serve as the measure 
of their expectations of stockouts. In Studies 2 and 3, we 
leverage lay intuitions about how stockouts may be driven 
by increased demand to capture consumers’ expectations 
of stockouts. In Study 4, we manipulate the availability of 
a possible stockout by whether we explicitly warn partici-
pants about product shortages. In Study 5, we directly meas-
ure consumers’ expectations prior to them learning about 
a stockout. These different approaches help us to develop 
a theoretically and practically relevant triangulation of the 
expectations construct.

Brand loyalty Brand loyalty can manifest in several ways. 
As a conservative test, we only examine decisions in which 
participants must incur a cost in order to demonstrate brand 
loyalty, generally by making a tradeoff between brand and 

price or a tradeoff between brand and quantity. We mainly 
focus on price and quantity tradeoffs as these are important 
non-brand attributes in most choice contexts, so it is relevant 
to understand how consumers tradeoff these attributes versus 
brand. Hence, we test our predictions in decision contexts in 
which the brand loyal option is either an upgrade (entailing 
greater price) or a downgrade (entailing smaller quantity). 
In the upgrade decisions, consumers demonstrate brand 
loyalty by choosing a more expensive substitute from the 
same brand as the stocked-out product rather than switching 
to a substitute which is similarly priced to the stocked-out 
product but from a different brand. Such upgrade decisions 
allow us to investigate when brands may be able to take 
advantage of consumers’ preference for similarity not only 
to retain customers during stockouts, but to upsell to them. 
In the downgrade decisions, consumers demonstrate brand 
loyalty by choosing a substitute that offers a smaller quantity 
from the same brand as the stocked-out product rather than 
switching to a substitute that offers the same quantity as the 
stocked-out product but from a different brand.

Overview of the studies We next report five studies in sup-
port of our hypotheses (see Appendix B for a summary of 
these studies). The first two studies were run during May of 
2020 when the COVID-19 pandemic had caused widespread 
shortages, thus allowing us to explore brand loyalty in the 
face of stockouts by using consumers’ own experiences of 
pandemic-related stockouts (Study 1) as well as their beliefs 
about how COVID-19 had impacted demand for various cat-
egories (Study 2). Next, we broaden the discussion to com-
monplace market contexts in which expectations of product 
shortages are measured (Studies 3 and 5) and manipulated 
(Studies 3 and 4). We also examine real choices (Study 4) and  
explicitly test our proposed affect-based mechanism against 
alternative accounts (Study 5).

Study 1: Experience of shortage 
during COVID‑19

Study 1 tested the prediction that brand loyalty is more likely 
to arise when consumers do not anticipate their desired prod-
uct to be out of stock (H1), and that this effect is driven by 
greater negative affect at the stockout due to the event not 
being anticipated (H2).

To examine consumers’ expectations of product stockouts, 
we looked at participants’ own real experiences of encountering 
stockouts during the COVID-19 pandemic. In this context, we 
examined their willingness to trade off price for brand loyalty 
when faced with a stockout of a desired product by having them 
choose a substitute from between a similarly priced product from 
a different brand and an expensive upgrade product from the 
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same brand. We posit that those who had not experienced a 
stockout (vs. those who had) would be more likely to upgrade 
and stay brand loyal even if that meant paying more to do so 
(H1), and that this brand loyalty would be driven by greater 
negative affect experienced upon encountering the unexpected 
(vs. expected) stockout (H2).

Method

U.S.-based Amazon Mechanical Turk (MTurk) workers 
(N = 303; Mage = 37.2, 39.9% female) completed the study 
in May 2020 during the product shortages of the early 
COVID-19 pandemic. Stimuli were a list of nine prod-
uct categories that had appeared in media stories about 
COVID-19 stockouts (e.g., Tariton, 2020). The study used 
a single factor between-subjects design with repeated 
measures such that each participant completed a stock-
out task (within-subject) for three categories randomly 
selected from the list, giving us a total of 909 observa-
tions. Product categories included: toilet paper, hand sani-
tizer, hand soap, rice, chocolate, running shoes, laundry 
detergent, televisions, and headphones.

For each category to which participants were assigned, 
they first indicated whether or not they had a preferred brand 
in that category. This allowed us to control for strong idi-
osyncratic preferences, which could result in greater frustra-
tion upon encountering a stockout independent of the effect 
of expectations. Next, participants indicated if they had 
experienced a stockout in that category in the preceding two 
months. They were then asked to imagine their next shop-
ping trip for a product from the given category. Participants 
who indicated a preferred brand were told that the specific 
product from this brand which they had intended to buy 
was out-of-stock. Participants who did not have a preferred 
brand were told that an unspecified brand and product which 
they had intended to buy was out of stock. As a measure 
of negative affect, all participants then rated how frustrated 
they would be to encounter such a stockout (1 = Not at all 
to 7 = Extremely). Next, all participants chose a substitute 
from among three options: a similarly priced product from a 
different brand (D), an upgraded higher priced product from 
the same brand (S +), or an upgraded higher priced product 
from a different brand (D +). This final option was included 
to rule out the possibility that a generalized preference for 
upgraded options could be driving the effect.

Participants then completed a battery of 12 questions 
about the emotions they felt toward their lives during the 
pandemic. Responses did not interact with our primary anal-
yses, and so are not discussed further. Lastly, participants 
completed a demographic questionnaire. We controlled for 
these factors in all analyses (see materials in Appendix C).

Results and discussion

Participants had a preferred brand in 42.57% of product 
categories and reported having experienced a stockout in 
33.44% of the categories. As predicted, a multinomial logis-
tic regression found that prior experience with a stockout 
led to a significantly lower likelihood of choosing S + over 
both D (b = -0.80, p < 0.0001) and D + (b = -1.01, p < 0.002; 
choice shares in Table 1). However, while there was no dif-
ference in the choice of D + over D (b = 0.21, p = 0.457; see 
Model 1-Table 2), thus ruling out the possibility of a gener-
alized shift toward upgrade options driving the effect. Given 
our focus on brand loyalty, in the remaining analyses we col-
lapsed the results for D and D + in order to focus on choice 
of S + as the dependent variable (e.g., Neumann et al., 2016).

We conducted a series of mixed-model regressions to 
test our predictions, controlling for: within-participant 
variance, whether or not participants indicated a preferred 
brand in the category, and demographic variables (degrees 
of freedom were calculated using the Satterthwaite approxi-
mation; see Table 2 for regression models). In support of 
H1, a binomial logistic regression found that lower expec-
tation of stockouts indeed predicted the choice of substitute 
such that participants who had not experienced shortages 
tended to prefer the S + option 23.71% of the time versus 
17.82% of the time when they had experienced shortages 
(b = -0.70, z(889) = -3.35, p < 0.001, odds ratio = 2.01; 
Model 2-Table 2).

Using the same controls as noted above, linear regressions 
found that prior experience with stockouts predicted frustra-
tion such that participants reported greater frustration when 
they had not experienced a stockout (M = 4.88, SE = 0.10) 
relative to when they had (M = 3.72, SE = 0.08; b = 0.98, 
t(806) = 8.51, p < 0.001, d = 0.65; Model 3-Table 2). This 
provides initial evidence showing that consumers experience 
less (more) negative affect with a stockout when they expect 
(do not expect) the possibility of such a stockout. Further-
more, in support of H2, we found that greater frustration 
predicted greater preference for S + (b = 0.17, z(798) = 3.26, 
p < 0.002, odds ratio = 1.19; Model 4-Table 2). The H2 path-
way, whereby prior experience with stockout leads to lower 
likelihood of upgrade behavior through frustration, was 
tested using a bootstrapped mediation analysis with 5000 
iterations (coefficients standardized per MacKinnon & 
Dwyer, 1993), found evidence for a significant indirect effect 
(bias corrected 95% CI [0.47, 1.56]; see Model 5-Table 2).

The results support the proposition that consumers 
are more likely to show brand loyalty when a stockout is 
unexpected (vs. expected) due to prior experience with 
stockouts. Note that our results cannot be explained by 
possible budget or resource constraints arising during the 
pandemic (e.g., lower income due to job losses), which 
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would predict that consumers should not prefer to upgrade 
regardless of their prior experience of shortage. The effect 
also cannot be explained simply by increased attraction of 
the products due to scarcity, which would predict either that 
consumers should be equally likely to upgrade when faced 
with a stockout regardless of their prior experience of short-
age or that they should be more (rather than less) likely to 
upgrade when they had experienced the shortage in the past.

Study 2: Expectation of increased demand 
during COVID‑19

Whereas Study 1 made use of participants’ own experience 
of product shortages to capture their expectations of future 
stockouts, Study 2 used product categories in which, owing 
to the specific impacts of COVID-19, participants would 
expect increased demand and corresponding shortages. This 
approach meets two objectives. First, using pre-identified 
products that vary on expectations of increased demand 
addresses a concern that not all participants have personal 
experience of shortage in all categories. Second, consumers 
may form expectations of shortages due to factors other than 
their own experiences, such as media coverage or the expe-
riences of others. This approach provides a way to capture 
such second-hand expectations.

Method

U.S.-based MTurk workers (N = 674; Mage = 36.0, 49.7% 
female) completed the study during the COVID-19 pandemic. 
The study used a single factor between-subjects design with 
repeated measures as in Study 1. Each participant was pre-
sented with three product categories randomly pulled from 
a list of 13 products (toilet paper, hand sanitizer, hand soap, 
laundry detergent, running shoes, bicycles, chocolate, televi-
sions, ice cream, water filters, water pitchers, coffee makers, 
and headphones), giving us a total of 2202 observations.

As in Study 1, participants indicated for each category 
whether they had a preferred brand, and then imagined a 
shopping trip in which they encountered a stockout, rated 
their frustration, made a substitution choice (between D, 
D + , and S +), and completed questions about demograph-
ics and general COVID-related emotions (see materials in 
Appendix C).

Demand and shortage perceptions across different product 
categories This study used products for which participants 
had varying expectations of demand increase and shortage 
likelihood due to COIVD-19. A separate set of U.S.-based 
MTurk workers (N = 102; Mage = 39.3, 46.8% female) were 
shown 30 products (listed in Table 3) in a randomized order 
and asked to indicate whether they agreed or disagreed that 
the COVID-19 pandemic had increased demand for each. 

Table 1  Study 1 results by 
product category

Participants indicated if they had a preferred brand, had experienced a stockout in the product category 
during COVID-19, and their level of frustration at the stockout. Choice shares reflect choice of a same 
priced substitute from a different brand (D), a more expensive substitute from a different brand (D +), or a 
more expensive substitute from the stocked-out brand (S +)

Had a preferred 
brand (%)

Experienced a 
stockout (%)

Frustration Choice share (%)

D D + S + 

Toilet paper 50.96 75.00 4.68
(1.80)

73.08 12.50 14.42

Hand sanitizer 21.88 66.67 4.04
(2.11)

78.13 7.29 14.58

Hand soap 41.18 43.14 3.95
(1.96)

82.35 6.86 10.78

Rice 20.59 38.24 3.92
(1.98)

80.39 9.80 9.80

Chocolate 48.99 27.55 3.87
(1.87)

76.53 4.08 19.39

Running shoes 58.09 10.48 4.32
(1.88)

57.14 3.81 39.05

Laundry detergent 52.63 21.05 4.04
(1.86)

70.53 9.47 20.00

Televisions 45.19 6.73 4.14
(1.80)

62.50 4.81 32.69

Headphone 43.00 13.00 3.97
(1.75)

60.00 6.00 34.00
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The categories were then coded based on the proportion 
of respondents agreeing that demand had increased dur-
ing COVID-19: if the proportion was significantly greater 
than 50%, it was coded as “high expectations of demand 
increase”; significantly less than 50% was coded as “low 
expectations of demand increase”; and if the proportion was 
no different from 50%, it was coded as “unaffected expecta-
tions.” The results confirmed that toilet paper, hand sanitizer, 
hand soap, and laundry detergent were categories for which 
our population agreed that COVID-19 increased demand; 
running shoes and bicycles were categories for which our 
population disagreed that COVID-19 increased demand; 
and chocolate, televisions, ice cream, filter water pitchers, 
coffee makers, and headphones were categories for which 
there was no consensus that COVID-19 impacted demand 
(see Table 3). To confirm that expectations of demand 
increase related to COVID-19 reflect higher expectations of 
a shortage, we conducted another survey with members of 
the same population (N = 104, Mage = 39.1, 40.4% female). 
Participants indicated whether they agreed with the propo-
sition that many products had been stocked-out during the 
initial months of COVID-19 due to consumers buying more 

of those products (1 = Strongly disagree to 5 = Strongly 
agree). As expected, participants indeed agreed with this 
statement as evidenced by the response mean being signifi-
cantly greater than the scale midpoint (M = 4.18, SE = 0.06; 
t(103) = 18.55, p < 0.001).

Results and discussion

Each of the 13 product categories were coded according to 
whether their demand was seen to have increased, remain 
unaffected, or decreased due to COVID-19 as per the results 
in Table 3. In categories with higher expectation of demand 
increase due to COVID-19, S + was preferred 16.32% of the 
time, versus 27.11% of the time in categories with no change 
in expected demand, and 32.84% of the time in categories 
with low expectation of demand increase due to COVID-19 
(full choice shares in Table 4).

Replicating Study 1, a multinomial logistic regres-
sion found that perceptions of increased demand led to a 
significantly lower likelihood of choosing S + over both 

Table 2  Study 1 regressions model results

N = 909 observations. Standard errors in parentheses. Degrees of freedom for mixed-models calculated using the Satterthwaite Approximation. 
Significance levels: p < .001***, p < .010**, p < .050*, p < .100•

Model Number: 1 2 3 4 5

Model Type: Multinomial logistic Binomial logistic Linear Binomial logistic Binomial logistic

DV: Choice of S +  
(reference D)

Choice of D +  
(reference D)

Choice of S + 
(reference D +)

Choice of S + Frustration Choice of S + Choice of S + 

Predictors
  Experienced stockout -0.80***

(0.20)
0.21
(0.29)

-1.01**
(0.32)

-0.70***
(0.21)

0.98***
(0.12)

-0.93***
(0.22)

  Brand preference 1.23***
(0.18)

0.31
(0.28)

0.92**
(0.00)

1.42***
(0.19)

0.78***
(0.11)

1.18***
(0.19)

1.27***
(0.20)

  Frustration 0.23***
(0.05)

0.12
(0.08)

0.11
(0.19)

0.17**
(0.05)

0.23***
(0.06)

  Age -0.01
(0.01)

0.01
(0.01)

-0.02
(0.01)

-0.01
(0.01)

0.00
(0.01)

-0.01
(0.01)

-0.01
(0.01)

  Gender (female) -0.57**
(0.19)

-0.14
(0.28)

-0.43
(0.17)

-0.51*
(0.21)

0.36*
(0.16)

-0.57**
(0.21)

-0.61**
(0.21)

  Employed -0.10
(0.09)

-0.04
(0.13)

-0.06
(0.67)

-0.13
(0.10)

-0.12
(0.08)

-0.08
(0.10)

-0.10
(0.10)

  English -0.70
(0.51)

-0.39
(0.80)

-0.31
(0.71)

-0.87
(0.58)

-0.89•

(0.51)
-0.77
(0.56)

-0.71
(0.58)

  Income -0.00
(0.00)

-0.04*
(0.00)

0.01
(0.12)

-0.00
(0.00)

0.00
(0.00)

-0.00
(0.00)

-0.00
(0.00)

  Urban -0.05
(0.13)

0.67**
(0.00)

-0.71**
(0.00)

-0.12
(0.15)

-0.02
(0.12)

-0.09
(0.15)

-0.12
(0.15)

  Intercept -2.42**
(0.81)

-0.58
(1.21)

-1.84
(1.31)

-1.50•

(0.83)
6.29***
(0.65)

-1.08
(0.76)

-2.99**
(0.91)

AIC: 1294.09 878.87 3552.22 879.72 861.98
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D (b = -0.48, p < 0.0001) and D + (b = -0.44, p < 0.006) 
while there was no difference in the choice of D + over D 
(b = -0.05, p = 0.744; see Model 1-Table 5).

As in Study 1, we then collapsed D and D + in order to focus 
on the decision to choose S + . Next, we conducted a series of 
mixed-model regressions controlling for: within-participant 
variance, whether or not participants indicated a preferred 
brand in the category, and demographic variables (degrees 
of freedom were calculated using the Satterthwaite approxi-
mation). Consistent with H1, a binomial logistic regression 
confirmed a linear relationship such that participants were 
less likely to choose S + as their expectation of demand  

due to COVID-19 increased (b = -0.65, z(1864) = -7.03, 
p < 0.0001, odds ratio = 1.92; Model 2-Table 5). A linear 
regression likewise confirmed that participants reported 
greater frustration on experiencing a stockout when their 
expectations of demand increase were lower (Mhigh expectations 
= 3.63, SE = 0.08; Munaffected expectations = 3.93, SE = 0.06; 
Mlow expectations = 4.29, SE = 0.10; b = -0.36, t(1578) = -7.92, 
p < 0.0001, d = 0.16; Model 3-Table 5). As in Study 1, this 
greater frustration predicted a higher likelihood of choosing 
the upgrade option S + (b = 0.55, z(1584) = 11.80, p < 0.0001, 
odds ratio = 1.74; Model 4-Table 5). Consistent with H2, a 
bootstrapped mediation analysis with 5000 iterations and 
standardized regression coefficients replicated the evidence 
for an indirect effect of participants’ expectations on upgrade 
behaviors through frustration (bias corrected 95% CI [-1.72, 
-0.81]; Model 5-Table 5). These results support the claim 
that consumers are more likely to show brand loyalty when 
they are less likely to expect a product shortage. As in Study 
1, these results cannot be explained by resource scarcity or 
budget constraints arising from the pandemic.w

Table 3  Study 2 product categories and expectations of demand 
increase

* Proportions differing from 50% at p < .05

Product category Agree that demand has 
increased due to COVID-
19 (%)

Chocolate 57
Ice-Cream 52
Laundry Detergent 71
Sanitizer 94*
Toilet Paper 92*
Soap 92*
Bug Spray 34*
Cars 11*
Bikes 38*
Make-up 8*
Printer Paper 35*
Soda 55
Gasoline 14*
Bread 74.5*
Cough Medicine 68*
Bug Spray 34
Dog Food 50.5
Moisturizer 43
Running Shoes 32*
Bike 38*
Headphones 48
Coffee Makers 54
Televisions 51
Water Pitchers 46
Gym membership 8*
Cars 11*
Umbrellas 10*
Picture Frames 21*
Cloth Iron 14*
Dress Shoes 9*
Thermometers 75.5*
Bread Makers 57
Pianos 25*

Table 4  Study 2 results by product category

Participants indicated whether they had a preferred brand, had experi-
enced a stockout in the product category during COVID-19, and their 
level of frustration at the stockout. Choice shares reflect choice of a 
same priced substitute from a different brand (D), a more expensive 
substitute from a different brand (D +), or a more expensive substitute 
from the stocked-out brand (S +)

Had a pre-
ferred brand 
(%)

Frustration Choice share (%)

D D + S + 

Toilet paper 50.58 3.51
(1.94)

79.41 10.00 10.59

Hand sanitizer 27.81 3.26
(1.98)

83.43 7.10 9.47

Hand soap 55.42 3.63
(1.96)

75.90 3.01 21.08

Laundry detergent 64.50 4.14
(1.87)

72.78 2.96 24.26

Running shoes 68.02 4.57
(1.90)

51.74 6.98 41.28

Bicycles 26.63 4.01
(1.86)

71.01 4.73 24.26

Chocolate 59.17 3.63
(1.79)

71.01 4.14 24.85

Televisions 50.30 4.31
(1.75)

61.08 8.38 30.54

Ice cream 61.08 3.62
(1.93)

70.06 8.98 20.96

Water filter pitch-
ers

37.35 3.77
(1.94)

71.08 6.02 22.89

Coffee makers 39.64 4.07
(1.72)

66.27 4.73 28.99

Headphones 41.42 4.20
(1.86)

62.13 2.96 34.91
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Study 3: Valentine’s Day gift choice

Thus far, we have used consumers’ prior experiences  
with product shortages (Study 1) and their expectations of 
demand increases during the COVID-19 pandemic (Study 
2) to support the notion that consumers are more likely to 
accept a cost to stay brand loyal when a stockout is unex-
pected as compared to when it is expected. The main goal 
of Study 3 was to provide additional theoretical support 
for the proposed role of expectations in brand loyalty by 
manipulating and directly measuring participants’ expec-
tations of product stockouts. A second goal of this study 
was to generalize the proposed effect beyond the pandemic 
context and thus demonstrate that it is robust to common 
shopping situations.

Study 3 was run in the month prior to Valentine’s Day, a 
holiday which entails large consumer demand for a some-
what narrow set of gift-related products. We manipulated 
consumers’ expectations of product shortages by having them 
simulate the experience of seeking a desired Valentine’s Day 
product with one day, one week, or one month remaining 
until the holiday itself. We predicted that being closer to (fur-
ther from) the holiday would lead to greater (lower) expecta-
tions of stockouts, which would then lead consumers to feel 
less (more) frustrated and lead to correspondingly less (more) 
brand loyalty. Thus, the goal of this study was to test both H1 
and H2 as part of this serial pathway.

Method

This study used a 3-factor between-subjects design. U.S.-
based respondents from Prolific (N = 202;  Mage = 36.3, 
72.9% female) were randomly assigned to conditions in 
which they read a scenario which asked them to simulate 
having one day, one week, or one month remaining until 
Valentine’s Day.

All participants completed an online survey in which 
they were asked to identify a product that they would genu-
inely be interested to buy as a gift for a significant other. 
They were provided URLs to dedicated Valentine’s Day 
ecommerce pages from Amazon, Target, and Walmart 
in order to find a real product. They then reported their 
selected product along with its brand and price. Next, par-
ticipants completed a hypothetical scenario in which they 
attempted to acquire their desired product at a physical store 
with one day, one week, or one month remaining until Val-
entine’s Day (determined by condition). Because factors 
other than expectations may be impacted by the greater time 
pressure leading up to a deadline (for example, limited time 
could lead to greater desperation, which could lead to lower 
brand loyalty), we also measured and controlled for the 
extent to which participants believed it would be difficult 

to find and purchase their desired product by the deadline 
(1 = Not at all hard to 7 = Very hard).

Next, all participants were told that their desired product 
was out of stock and were asked to indicate both the degree 
to which they had expected such a stockout (1 = Not at all 
expected to 7 = Highly expected) and their frustration with 
the stockout (1 = Not at all frustrated to 7 = Extremely frus-
trated). They were then given a choice task in which they 
chose a substitute from between a more expensive product 
from the same brand as the original option (S +) and an 
equally priced alternative as the original option but from a 
different brand (D). Finally, we collected and controlled for 
age, gender, income, and whether or not the participants cur-
rently had a significant other (see materials in Appendix D).

Results and discussion

We conducted a series of regressions to test our predictions 
(see Table 6). As predicted, the manipulation was successful 
such that less time remaining until Valentine’s Day linearly 
predicted higher expectations of a stockout (b = -0.69, t(195) = 
-4.69, p < 0.001 R2 = 0.11; Model 1-Table 6). Furthermore, less 
time remaining until Valentine’s Day also led to greater antici-
pated difficulty of finding the desired product (b = -0.99, t(195
) = -6.64, p < 0.001, R2 = 0.1; Model 2-Table 6). As mentioned 
above, we controlled for this perceived difficulty in subsequent 
analyses in order to address otherwise unobserved negative 
impacts of the manipulation on participants’ behavior.

A logistic regression found a marginal effect of time 
remaining until Valentine’s Day on the upgrade decision 
such that more time until the deadline was associated with 
more brand loyalty, consistent with our claims (b = 0.40, z
(194) = 1.78, p < 0.075, odds ratio = 1.49; Model 4-Table 6). 
We next examined our proposed mechanism by which more 
time until Valentine’s Day leads first to lower expectations 
of a stockout, then to greater frustration once that expec-
tation is violated, and finally to greater brand loyalty. As 
expected, participants were indeed less likely to expect a 
stockout when there was more time until Valentine’s Day 
(Model 1-Table 6), and these lower expectations, in turn, led 
to greater frustration following the stockout (b = -0.08, t(19
4) = -2.66, p < 0.009, R2 = 0.81; Model 3-Table 6). Consist-
ent with our predictions, this suggests that stockouts were 
less expected when the deadline did not loom, and hence 
led to greater frustration at the stockout. Also as expected, 
greater frustration predicted a higher likelihood of upgrad-
ing (b = 0.20, z(194) = 1.89, p < 0.059, odds ratio = 1.22; 
Model 5-Table 6). This serial pathway was tested with a 
bootstrapped serial mediation analysis using 5000 itera-
tions, which showed that when there was more time until 
the deadline, this did indeed lead to more brand loyalty first 
through expectations (H1) and then frustration (H2; 95% 
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CI[0.010, 0.367]; see Model 6-Table 6). In other words, the 
study shows that the proximity of Valentine’s Day impacted 
participants’ expectations of a stockout, and in turn, when 
stockouts were unexpected due to the date being further 
away, participants experienced greater frustration upon 
encountering a stockout which in turn led them to prefer an 
upgrade from the same brand as predicted.

Study 4: Chocolate choice

Building on the hypothetical choice task of Study 3, this 
study makes use of a quasi-field design to extend the current 
findings in several significant ways. First, it entails an actual 
choice in which participants receive a product. Second, we 
directly manipulate whether participants are led to expect 
a product shortage instead of using indirect manipulations 
of expectation as in Studies 1–3. Third, we focus on expec-
tations of stockouts arising from anticipation of reduced 
supplies rather than increased demand as in the previous 
studies, allowing us to generalize the findings. Finally, the 
studies thus far have examined brand loyalty through the 
lens of product upgrade decisions in which participants must 
trade off between price and brand loyalty. In this study, we 
generalize the findings by looking at a downgrade decision. 
Specifically, brand loyalty required participants to accept a 

smaller quantity of their desired product from their initially 
preferred brand versus selecting a larger quantity from a 
different brand. In addition to extending the examination 
beyond price-quality tradeoffs, using different quantities 
allowed us to keep the product constant and thereby remove 
any confounds that may have arisen due to beliefs about 
possible added value gained by upgrading.

Method

This study used a 2 cell (Stockout: Expected vs. Not 
Expected) between-subjects design (pre-registered with 
AsPredicted, #88,117). Participants (N = 300) were pedes-
trians recruited in public on a U.S. university campus.

The study was run over the course of three days right after 
Valentine’s Day, and participants were told that in celebration 
of that holiday we were giving out free chocolate. They were 
given a choice between a 3-pack of Lindt chocolates and a 
3-pack of Ferrero Rocher chocolates (see materials in Appen-
dix E) and were asked to indicate which of these two options 
they wanted to receive. To manipulate expectation of shortage, 
half of the participants were told that supplies were limited 
and there was a chance they may not get their chosen choco-
late (Stockout Expected condition), whereas the remaining 
participants were not provided any information about limited 
quantity (Stockout Not Expected condition).

Table 6  Study 3 regression model results

N = 202 observations. Standard errors in parentheses. Significance levels: p < .001***, p < .010**, p < .050*, p < .100•

Model number: 1 2 3 4 5 6
Model type: Linear Linear Linear Binomial logistic Binomial logistic Binomial logistic

DV: Expectations Difficulty Frustration Upgrade Upgrade Upgrade

Predictors
  Time pressure –0.69***

(0.15)
–0.98***
(0.15)

0.40•

(0.22)
0.45*
(0.22)

  Expectations -0.08**
(0.03)

0.23*
(0.10)

  Frustration 0.20•

(0.11)
0.21
(0.23)

  Difficulty 0.97***
(0.04)

0.20*

(0.10)
0.08
(0.09)

0.00
(0.25)

  Age –0.00
(0.01)

0.01
(0.01)

–0.01*
(0.01)

–0.01
(0.01)

–0.01
(0.01)

–0.01
(0.01)

  Gender (female) –0.05
(0.27)

–0.12
(0.27)

0.02
(0.12)

–0.41
(0.35)

–0.44
(0.35)

–0.50
(0.36)

  Income 0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

  Significant other 0.63*
(0.28)

0.58
(0.28)

–0.20•

(0.12)
–0.66
(0.40)

–0.66
(0.41)

–0.75
(0.42)

  Intercept 4.02***
(0.57)

4.10***
(0.57)

0.87***
(0.24)

–1.72•

(0.88)
–1.49•

(0.41)
–2.87**
(1.03)

AIC: 793.85 798.53 452.93 248.87 248.47 245.81
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All participants were then told to collect their chosen option 
at the Student Center, which was located away from the recruit-
ing station. Upon reaching the Student Center, participants were 
greeted by a research assistant who guided them to one of two 
tables at different ends of the Student Center determined by 
which brand they had selected. Upon arriving at their designated 
table, participants were told that their chosen 3-pack option had 
run out, and they saw an empty bowl with the label of their cho-
sen chocolate brand. To ensure that participants did not interpret 
this stockout as a signal that their chosen chocolate was particu-
larly popular, they also saw an empty bowl labeled “Hershey’s.” 
Participants were told that while their preferred 3-pack was out-
of-stock, they could choose a substitute of either a 3-pack from 
the brand which they had not selected previously or a 1-pack of 
chocolate from their originally chosen brand. Thus, participants 
who had initially chosen the 3-pack of Lindt (Ferrero Rocher) 
could choose between a 3-pack of Ferrero Rocher (Lindt) or a 
1-pack of Lindt (Ferrero Rocher). Both the 3-packs and 1-packs 
were wrapped in transparent plastic bags (see Appendix E) to 
indicate that participants could not take more than one of a given 
pack. The research assistant then moved away to allow the par-
ticipant to make their choice without any experimenter demand 
effects. At the conclusion of the study, we counted the number 
of 3-pack versus 1-pack chocolates chosen in each condition. We 
predicted greater choice of the 1-pack option when participants 
did not expect their chosen option to be out of stock (H1).

Results and discussion

There was a significant preference among participants to stay 
with their initially chosen brand: 67.33% chose the 1-pack of 
chocolate from their initially chosen brand over the 3-pack 
from the other brand. However, in support of H1, more partici-
pants chose the 1-pack option from their initially chosen brand 
when the stockout was unexpected (73.33%) than when the 
stockout was expected (61.33%; Χ2(1) = 4.91; p < 0.028; odds 
ratio = 0.58). Thus, participants were more willing to trade 
off on quantity to remain brand loyal when they did not (vs. 
did) expect stockouts. Notably, this effect was found using real 
choices in a field setting by directly manipulating the expecta-
tions of the stockout.

Study 5: Bike choice

While we have thus far established the robustness of the 
effect of expectations and frustration on brand loyalty, we 
have yet to directly test the underlying process. Therefore, 
the first objective of Study 5 is to provide direct evidence 
for our proposed affect-based mechanism which states that 
unexpected stockouts lead to greater negative affect than 
expected stockouts and thus consumers are more likely 
to choose a same-brand substitute in order to resolve this 

negative affective state. In other words, we have proposed 
that brand loyalty arises largely because participants seek 
affect-rich products after unexpected stockouts, and the 
brand is a more affect-rich attribute than non-brand attrib-
utes like price and quantity. However, a number of alter-
native accounts exist to explain our pattern of results: for 
example, it is possible that consumers pick a substitute from 
the same brand as a heuristic, e.g., to simplify their choice, 
avoid deliberation, or minimizes time investment. There-
fore, the second objective of this study is to rule out such 
alternative explanations that posit a simple or strict prefer-
ence for the same brand following an unexpected stockout.

A third objective of this study is to test H3, thereby 
establishing a boundary on the proposed effect to pro-
vide both theoretical support as well as greater manage-
rial insight into when we may or may not expect to see 
brand loyalty in the face of stockouts. To achieve these 
objectives, Study 5 looks at tradeoffs between the brand 
and non-brand attributes other than price and quantity, to 
which our investigation thus far has been limited. Brand-
price and brand-quantity tradeoffs are important and exten-
sible contexts wherein brand is likely the more affect-rich 
attribute under consideration, but there can be contexts in 
which the affective value of the brand is matched or even 
overshadowed by that of another attribute (e.g., hedonic 
characteristics of a product or a charitable cause associated 
with it). In such contexts, our affect-based account would 
not predict brand loyalty after an unexpected stockout as 
consumes should instead be drawn to the non-brand attrib-
utes that deliver higher affective value than the brand.

Method

This study used a 3 cell (Alternative Brand Option: No 
Upgrade, Affective Upgrade, Non-affective Upgrade) 
between-subjects design (pre-registered with AsPredicted, 
#107,268). Participants (N = 733) were undergraduate stu-
dents at a U.S. university who completed the study as part 
of a larger lab session to meet course requirements. Par-
ticipants were randomly assigned to a condition.

All participants were presented a scenario where they 
imagined that they were shopping for a bicycle. They were 
all then shown a bicycle with certain features, includ-
ing the brand (see stimuli in Appendix F), and were told 
that they had identified it as their ideal choice after some 
research. Next, participants were asked to imagine that 
they traveled to a store and went to the bikes section to 
find their desired bike. At this point, they were asked to 
indicate their expectations that the specific bike they were 
looking for would be in-stock (1 = Definitely in-stock to 
7 = Definitely not in-stock). Participants were subsequently 
told to imagine that the bike they wanted was out-of-stock.
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We next showed participants two substitute bikes from 
which they could choose. One option was the same for all par-
ticipants: it was from the same brand as the stocked-out bike, 
had very similar features to the original option, but was higher 
in price. The alternative option was always from a different 
brand and its features were determined by condition: in the No 
Upgrade condition the alternative bike had the same features 
and price as the stocked-out bike; in the Affective Upgrade con-
dition the alternative offered a stylish frame and handlebars and 
a customizable color/paint job at the same higher price as the 
same-brand option; and in the Non-affective Upgrade condition 
the alternative came with precision brakes and shock absorbers 
at the same higher price as the same-brand option. The stylish 
frame and handlebars and the customizable color/paint job were 
used as affective features while the precision brakes and shock 
absorbers were used as non-affective features based on a sepa-
rate test (N = 141), which confirmed that participants viewed 
brand as having more affective value than brakes and shock 
absorbers but less affective value than stylish frame/handlebars 
and customizable color/paint (pretest results in Web Appendix 
1). The brands used in the study were Schwinn and GIANT, 
two popular brands in the United States. We randomized which 
was the original brand and which was the different brand to 
avoid stimulus effects. After indicating their choice, participants 
completed a manipulation check where they rated the differ-
ent bike attributes including the brand, stylish frame and han-
dlebars, customizable color/paint, precision brakes, and shock 
absorbers on two items: “In general, I would prioritize a bike 
with this attribute for its…” (1 = practical value to 7 = Emo-
tional value) and “I would determine the value of this attribute 
with…” (1 = careful reasoning to 7 = personal feelings).

Our prior findings predict that when expectations of 
the stockout are low, participants should be more likely 
to choose the same-brand upgrade over the No Upgrade 
alternative-brand substitute because the brand delivers 
more affective value. Alternative accounts, such as heuris-
tics or reactance, predict this patten to persist regardless of 
the affective value of the option from the alternative brand. 
However, our account predicts that if an alternative offers 
more affective features, participants should then be more 
likely to switch to that alternative in order to achieve a more 
affectively rewarding outcome. Thus, we would predict that 
when the alternative brand option is an Affective Upgrade, 
this will moderate the effect of an unexpected stockout 
on participants’ preference for the same-brand option. To 
demonstrate that this is not driven by a mere preference for 
upgrades, we included the Non-affective Upgrade alterna-
tive, and predict that the pattern of results in that condition 
will be the same as in the No Upgrade condition and as 
observed in our prior studies.

Results and discussion

The manipulation checks confirmed our claim that the 
brand’s affective value (M = 2.75, SE = 0.09; α = 0.77) was 
seen as less than the aggregate affective value of the stylish 
frame and handlebars as well as the customizable color/paint 
attributes of the Affective Upgrade (M = 4.65, SE = 0.05; 
α = 0.79; t(1464) = -25.63, p < 0.0001, d = 1.34) but greater 
than the aggregate affective value of the precision brakes 
and shock absorbers attributes of the Non-affective Upgrade 
(M = 1.63, SE = 0.04; α = 0.86; t(1464) = 17.67, p < 0.0001, 
d = 0.92).

Participants’ preference for the same-brand substitute 
was predicted with a binomial logistic regression on the 
basis of condition and expectations while controlling for 
the brand used in the stimuli (there were no effects of this 
control, so it is not discussed further). As we predicted 
divergent effects for the Affective Upgrade condition rela-
tive to the No Upgrade and Non-affective Upgrade condi-
tions, the conditions were coded to compare No Upgrade 
to Affective Upgrade and No Upgrade to Non-affective 
Upgrade (in essence treating No Upgrade as the control 
condition). In line with our previous findings, we found 
a significant main effect of expectations such that higher 
expectations of a stockout led to lower choice share of the 
same-brand option (B = -1.69, z(732) = -8.52, p < 0.0001, 
odds ratio = 0.18). Also as predicted, we observed no dif-
ference between No Upgrade and Non-affective Upgrade 
conditions  (B = 1.44, z(732) = 1.14, p = 0.253, odds 
ratio = 4.22) but a significant decrease in the choice of 
the same-brand option between No Upgrade and Affective 
Upgrade conditions (B = -9.16, z(732) = -10.31, p < 0.0001, 
odds ratio = 0.00), consistent with the prediction that par-
ticipants presented with an affectively attractive alternative 
to the same-brand option will switch to it in pursuit of 
greater affective value (see Fig. 1). We further observed 
a significant interaction between the Affective Upgrade 
comparison and expectations (B = 2.43, z(732) = 10.25, 
p < 0.0001, odds ratio = 11.33) and no such interaction 
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with the Non-affective Upgrade comparison (B = -0.36, 
z(732) = -1.11, p = 0.269, odds ratio = 0.70). Decompos-
ing the interaction, we observed that although the negative 
relationship between expectations and choice of the same-
brand substitute was observable within the No Upgrade 
(B = -1.68, z(253) = -8.48, p < 0.0001, odds ratio = 0.19) and 
Non-affective Upgrade conditions (B = -2.05, z(239) = -8.03, 
p < 0.0001, odds ratio = 0.13), this effect was reversed in 
the Affective Upgrade condition (B = 0.74, z(238) = 5.74, 
p < 0.0001, odds ratio = 2.09). Thus, participants facing an 
unexpected stockout, and who would thus generally prefer 
the same-brand option, instead opted for an affectively supe-
rior alternative when presented with one.

This study provides support for H3 and demonstrates that 
consumers faced with an unexpected stockout tend to prefer 
substitutes with the greatest affective value, whether that is 
an option with the same brand or an option with affectively 
superior non-brand features. This result supports our affect-
based account for explaining the phenomena observed in 
prior studies as it is consistent with the claim that an unex-
pected stockout leads consumers to choose a same-brand 
substitute when the brand provides greater affective value 
than non-brand attributes. These data thus show an important 
boundary condition of our proposed effect: when alternative 
brands offer higher affective value, we will observe reduced 
brand loyalty in the face of unexpected stockouts. More 
broadly, the data suggest that we should generally expect to 
see consumers preferring options with more affect-rich attrib-
utes when faced with an unexpected (vs. expected) stockout. 
Thus, Study 5 recommends that managers might benefit from 
efforts that magnify or supplement the perceived affective 
value of their product when aiming to secure brand loyalty or 
to capitalize on an unexpected stockout. Lastly, the results of 
this study rule out any alternative accounts for our proposed 
effect which would predict a strict or simple preference for 
a same-brand substitute following a stockout, such as a heu-
ristic to always choose a favored brand.

General discussion

Demand increases, supply shortages, limited product runs, 
capacity constraints, and global trade disruptions can all result 
in product shortages and stockout. Firms may even create 
product shortages intentionally by holding supplies artificially 
low or by generating perceptions of scarcity through market-
ing communications. Therefore, it is critical for managers to 
accurately anticipate how consumers may respond to such 
shortages. In the current article, we focus on the important 
question of whether consumers are more likely to stay loyal to 
a brand when faced with product stockouts or are more likely 
to switch to a different brand in pursuit of a better deal. We 
propose and demonstrate that consumers are more likely to 

remain brand loyal when they do not expect product shortages, 
even if that means buying options that are more expensive or 
options that offer a smaller quantity (H1). We demonstrate 
that this pattern of behavior arises because consumers feel 
greater frustration upon encountering an unexpected stockout 
(H2). We reason that this greater negative affect leads con-
sumers to choose a substitute that provides greater affective 
value in order to ameliorate their negative feelings. As brand 
is a relatively affect-rich product attribute compared to many 
non-brand attributes such as price and quantity, consumers 
facing an unexpected stockout are more likely to choose a 
substitute from the same brand and thus demonstrate brand 
loyalty. However, when given the ability to satisfy this pref-
erence for affective value by selecting other, more affect-rich 
products, we observe that they do so (H3).

Theoretical contributions

Our findings make important theoretical contributions to a 
number of literatures. We contribute to prior research on 
substitution by highlighting the role of consumers’ expecta-
tions, and the role of attributes’ affective value, in substitu-
tion decisions. We note that while prior research has identi-
fied certain specific negative emotional reactions that lead 
to apparent preferences for similar substitutes, namely the 
experiences of reactance or jilting (i.e., Clee & Wicklund, 
1980; Fitzsimons, 2000; Litt et al., 2010), these explanations 
are specific to the emotions themselves. In other words, they 
rely more on consumers’ appraisals of those emotions—the 
cognitive or behavioral imperatives that accompany these 
specific emotional states (Smith & Ellsworth, 1985)—rather 
than examining the consequences of the negative affect more 
broadly. Thus, our approach offers a more generalizable and 
parsimonious explanation for consumers’ decisions when 
faced by a stockout. In further support of our approach, we 
note that we do not observe anything that could be consid-
ered a preference for similarity in Study 5 when participants 
were given the option to choose an alternative with greater 
affective value. This is inconsistent with prior models based 
on reactance or jilting, which suggest that a preference for 
similarity should dominate. Thus, our research establishes 
when an apparent preference for similarity is more accu-
rately characterized as a preference for greater affective 
value that happens to be offered by similar substitutes.

We likewise add to research examining product and 
attribute preferences under scarcity. Much of this work has 
emphasized consumers’ motivations (Brannon & Brock, 
2001; Inman et al., 1997; Suri et al., 2007; Wu & Lee, 2016) 
and perceptions (Balachander & Stock, 2009) rather than 
their expectations or the affective value of product attrib-
utes. We expand on this research by digging deeper than a 
general preference for similarity under scarcity (e.g., Arens 
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& Hamilton, 2016; Huh et al., 2016) to shed light on when 
such a preference may arise and on what dimensions consum-
ers may seek similarity. In a similar fashion, we expand on 
extant research on expectations, which provided a basis for 
our observations that lower expectations of stockouts will gen-
erate more intense frustration (e.g., Wilson et al., 1989), but 
likewise does not provide insights into the potential preference 
for brand loyalty. We thus provide a synthesis and extension 
of the literatures on scarcity, expectations, and affect-driven 
consumption to generate a novel prediction suggesting that 
consumers are more likely to prefer a similar brand when the 
stockout is unexpected and when the brand provides higher 
affective value relative to other non-brand attributes. In doing 
so, we also advance the research on branding by proposing 
expectations of a stockout as a novel antecedent to brand loy-
alty. Our work thus also adds to research on consumer choice 
and the preference construction process (e.g., Bettman et al., 
1998; Khan et al., 2011) by shedding light on how consum-
ers make tradeoffs between brand and the non-brand attrib-
utes. Finally, our research contributes to the growing study of 
global trade disruptions, such as those caused by the pandemic 
(e.g., Das et al., 2021; Goldsmith & Lee, 2022), that can cre-
ate or exacerbate product shortages.

Managerial contributions

Our findings provide important insight for firms that may face 
reputational and financial hazards stemming from stockouts 
and shortages. Our research suggests that it is prudent to both 
consider and manage consumer expectations when guiding 
commercial strategies about when to focus on price incentives 
versus when to leverage brand loyalty to upsell. The results 
are particularly relevant for firms with products for which con-
sumers may not anticipate a stockout (for example, in catego-
ries that are believed to be unrelated to a market shock, such 
as durable products during the COIVD-19 pandemic) and for 
firms with deep product lines that present a ready opportunity 
to promote upgrade substitutes. It should also be noted that 
competitive strategies must be different for brands that com-
pete in categories involving more (vs. fewer) affect-rich prod-
ucts and attributes. Our general takeaway is relevant to market 
leaders with strong brand reputations, but also more broadly 
in categories or industries in which we would expect that the 
brand will have relatively high affective value relative to other 
important non-brand attributes. This would include utilitarian 
products as well as categories in which price and/or quantity 
are the key levers of differentiation. Meanwhile, in hedonic or 
symbolic product categories in which competing alternatives 
may have very high affective value stemming from attributes 
other than brand, we would not expect to observe greater 
brand loyalty following an unexpected shortage. We might, 
therefore, also advise that managers seek to magnify the per-
ceived affect-richness of their products when stockouts are 

possible to retain or to capture alternative-seeking consumer, 
especially in the case of companies with weaker brand repu-
tations. Furthermore, managers may expect to benefit from 
efforts intended to enhance the perceived affective value of 
their brand, which will allow them to continue to leverage 
shortages to promote brand loyalty by appealing to consumers 
grappling with unexpected stockouts.

Our findings are illuminating given that our survey of man-
agers shows that most did not seem to have the right intuition 
about how expectations of stockouts impact brand loyalty. 
Interestingly, the more experience that managers had, the 
more erroneous their predictions seem to be. Our results thus 
also have implication for transparency practices and research. 
The last two decades have seen a heightened push towards 
transparency in corporate behavior, operations, and commu-
nication. Some argue that transparency is central to business 
success, and that the best approach is to always be more trans-
parent (e.g., Tapscott & Ticoll, 2003). This sentiment was 
also voiced by managers in our survey (e.g., “Transparency is 
always the most important”, and “I believe customers would 
appreciate the honesty and candor”). Our research suggests 
that managers should engage in more thoughtful considera-
tion of the role of their customers’ expectations as they make 
critical decisions about information disclosure.

Future directions and limitations

Our theoretical framework suggests several potential mod-
erators and boundaries of the effect of stockouts on brand 
loyalty that invite future examination. For example, consum-
ers who feel emotions with greater intensity (vs. those who 
experience emotions with lesser intensity; Larsen & Diener, 
1987) may demonstrate greater brand loyalty in the face of 
unexpected stockouts rather than look for better deals. Simi-
larly, situational contexts (e.g., global or national calami-
ties) may heighten affective responses and the extent of the 
observed effects. Whether a consumer interprets a stockout as 
temporary versus permanent may also impact brand loyalty, 
as could the relative cost (in time or money) of finding the 
originally desired product elsewhere. In the current research, 
we conceived negative affect as frustration directed at the 
stockout itself, however if such feelings were instead directed 
at the company for failing to stock the product, this could 
potentially moderate the effect. Finally, past research suggests 
that consumers of low socioeconomic status tend to experi-
ence less reactance when denied a desired product (Snibbe & 
Markus, 2005; Thompson et al., 2020). While we did not find 
any moderating effect of income in our data, future research 
can examine in more detail when consumers’ own resource 
and socioeconomic limitations (Cannon et al., 2018; Sharma 
& Alter, 2012) may or may not play a role in brand loyalty.

Our research is not without limitations, which in turn pre-
sent several directions for further inquiry. First and foremost, 
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we have identified a key boundary to our proposed effect, 
which is that consumers may not show brand loyalty when 
affect-rich alternatives exist. This boundary suggests that 
a complete view of how affect informs decisions between 
substitutes warrants a rigorous measurement of the affective 
value of different attributes, and a deeper understanding of 
how this affective value may shift depending on different 
contexts, such as the types of products, types of sellers, or 
types of consumers. For instance, while we considered con-
texts in which the attributes of price and quantity were likely 
to be affect-poor, there may be situations in which one or 
both of these attributes are endowed by emotional value. For 
example, price may carry high affective value if there is an 
unexpectedly large discount or if the price is unexpectedly 
high or seen as unfair (Campbell, 2007). Our current results 
should be understood with these boundaries in mind, and 
future explorations should investigate factors that may influ-
ence the affective value of non-brand attributes and of the 
brand relative to those other attributes. Furthermore, future 
work may explore how effective brand versus other affect-
rich attributes are in actually mitigating the negative affect 
caused by a stockout.

Future research may also meaningfully expand upon our 
work by looking at the antecedents of consumer stockout 
expectations. While our exploration of the phenomenon 
was limited to the ways in which consumers’ own expe-
riences, their predictions of demand increases, and their 
exposure to messaging about shortages contribute to per-
ceptions of stockout likelihoods, many other factors could 
influence these expectations further. One such potential 
future avenue would be to look at stable or chronic anteced-
ents of stockout expectations: for example, consumers may 
form such expectations differently depending on whether 
the product is inherently seen as a necessity versus a lux-
ury, is of local versus foreign origin, or is from a durable 
versus consumable product category. The issue of durable 
versus consumable products is one that can be explored in 
the data from Studies 1 and 2 given the range of categories 
evaluated. We conducted such an initial analysis (see Web 
Appendix 2) and found that participants were more likely 
to remain brand loyal when faced with stockouts of durable 
(vs. consumable) products. We interpret these results as 
being consistent with our prediction that brand loyalty is 
driven by expectations as participants were less likely to 
have encountered stockouts of durables (Study 1) and were 
less likely to assume that COVID-19 would impact demand 
for them (Study 2). However, future research might explore 
inherent differences in how stockouts impact expectations 
and brand loyalty as a function of stable characteristics of 
product categories or markets. Another fruitful direction 
for future research would be to extend the investigation of 
the phenomenon beyond stockouts and into other domains 
of scarcity (e.g., limited time availability) as different types 

of scarcity can have distinct impacts on consumer behavior 
(e.g., Aggarwal et al., 2011; Kristofferson et al., 2017).

Lastly, our results offer an opportunity to apply and fur-
ther explore our affect-based mechanism beyond the sub-
stantive context of brand loyalty. For example, future work 
may investigate whether a preference for affect-richness is 
robust across contexts in which a consumer seeks a substi-
tute following a failure to acquire a desired product. Our 
framework would predict that if consumers face a stockout 
that is unexpected rather than anticipated, they are more 
likely to pick affect-rich alternatives, such as options which 
are more hedonic, indulgent, aesthetically-pleasing, etc. 
(Khan et al., 2005). More broadly, future research could 
interrogate orthogonal sources of affective value in order 
to better understand the processes that underly substitution 
decisions, such as by looking at the intensity or arousal of 
affect associated with an alternative rather than simply the 
positive valence (e.g., Wilson et al., 1989). A separate means 
by which future research might extend the findings beyond 
the context of brand loyalty would be to explore the extent 
to which a preference for affect-richness also underlies dif-
ferent or more general forms of preferences for similarity. 
For example, products, attributes, or stimuli in general that 
are familiar to a consumer are known to carry more affec-
tive value (Zajonc & Markus, 1982), and therefore we may 
predict that, all else equal, more similar substitutes will be 
seen as more affect-rich than less similar substitutes, thus 
providing an alternative understanding of the preference for 
similarity observed in prior literature.

Appendix A: Managers’ intuition 
about stockouts and brand loyalty

In this study, we aimed to highlight the importance of our 
findings by demonstrating that firms do not have a strong 
understanding of how expectations of stockouts impact 
brand loyalty. To illustrate this point, we presented managers 
with a scenario like the one in this article’s opening example 
and invited them to advise on what a company anticipating 
a stockout should do to ensure brand loyalty.

Method

We distributed a survey to executives and managers who 
were alumni of a U.S. business school via an email which 
invited them to provide their input in a business study (pre-
registered with AsPredicted, #89553). We chose this popula-
tion to ensure that participants had training and experience 
in business disciplines. The study was run for a two-week 
period. The survey link was opened by 1,145 participants, 
of which 876 provided a response to the main question and 
735 completed the full survey.
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Participants read the scenario below in which they were 
asked to advise a large company experiencing a supply chain 
problem that would result in possible stockouts for their cus-
tomers. After providing their recommendation, participants 
briefly explained their reasoning. We predicted that managers 
and executives would not have the understanding that con-
sumers who expect to encounter a product stockout (vs. those 
who do not expect it) will be less likely to choose a substitute 
from the same brand rather than from a competitor. Lastly, all 
participants indicated how many years of experience they had 
and the industry in which they currently worked.

Suppose you are advising a large company.
This company has identified that, due to supply-chain disruptions, 

they will likely not be able to meet demand through their retail 
channels in a specific product category. The company has already 
implemented a plan to solve the supply chain problem, but in the 
meantime, some of their customers might encounter stock-outs of 
their products in the coming weeks.

Leadership's primary concern is losing market share as customers 
may switch to competitors. The company has multiple products 
available in this category, but the product that will be out-of-stock 
is their lowest price option. Leadership wants to maximize the 
likelihood that their customers choose to buy a more expensive 
alternative product from them rather than defecting to a competi-
tor’s product.

The specific question on which you are asked to advise is whether 
it is more prudent to make public the information about the 
potential product shortage or to suppress this information. In 
other words, whether it makes more sense to advise customers 
about the possibility that they may encounter a stock-out, or 
to let them be surprised if they encounter such a stock-out.

What would you advise the company to do to increase the likeli-
hood that they don’t lose customers to competitors?

Make the information about the 
potential stock-out public

Do not make the information 
about the potential stock-out 
public

Results and discussion

We report results from those who completed the survey (N = 
735; Mexperience = 25.4 years, SD = 13.6 years). Including incom-
plete responses in the analysis does not change the results.

Consistent with our prediction, 80.30% of the respondents rec-
ommended informing customers of potential stockouts, whereas 
only 19.70% recommended not making the information public 
(binomial test: 95% CI[0.77, 0.83], p < .0001). This shows that 
managers’ intuitions are opposite to how expectations of stockouts 
actually influence brand loyalty. Additionally, a binomial logistic 
regression examined whether respondents’ predictions improve 

with their number of years’ experience and found the opposite to 
be true (b = -0.02, z(733) = -2.46, p < .014, odds ratio = 0.98).

Replications We further conducted the same survey 
using a novice population that is less likely to have business 
training and experience. Specifically, MTurk workers (N = 
212) provided their recommendation after reading the same 
scenario. The results were similar to the manger population: 
89.15% of the respondents recommended informing custom-
ers of the potential stockouts, while only 10.85% recom-
mended not making the information public (binomial test: 
95% CI[0.84, 0.93], p < .0001). Thus, expert managers and 
executives appear to be no better than novices at predicting 
the effect of stockout expectations on brand loyalty.

We conducted yet another variant of the survey to address 
a potential concern that the scenario may have failed to suf-
ficiently focus respondents on how their recommendation 
would impact the expectations of stockouts. MTurk workers 
(N = 277) saw the following scenario and indicated which 
of two consumers was more likely to choose an upgraded 
product from a desired brand rather than to switch to a dif-
ferent brand when faced with a stockout

Suppose there are two customers, John and Michael. Both are 
similar in their financial, economic, and social backgrounds. 
Both John and Michael separately arrive at a retail store seeking 
the same product from the same brand. Both John and Michael 
discover that their desired product is out-of-stock.

  • John expected that there was a possibility that this could be the 
case.

  • Michael had no expectation that the product could be out-of-
stock.

While their desired product is out-of-stock, the store has two poten-
tial substitute products that the customers may choose from:

Product A Product B
This is a more expensive product 

from the same brand which 
they originally desired

This product is of equal price to 
the originally desired product 
but from a different brand

Who, in your opinion, is more likely to choose Product B, i.e., the 
expensive product from the originally desired brand?

  • John is more likely to choose Product B than Michael
  • Michael is more likely to choose Product B than John
  • John and Michael are equally likely to choose Product B

Consistent with the previous two versions of this ques-
tion, 45.85% of participants thought that John (who expected 
the stockout) was more likely to upgrade and stay brand 
loyal, while only 31.05% thought that Michael was more 
likely to stay brand loyal and 23.10% thought they were 
equally likely to stay brand loyal (Χ2(2) = 22.14, p < .0001). 
Once more, participants failed to forecast the role of expec-
tations correctly.
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Appendix B: Studies summary

Key Finding Sample size & Population Design
Introductory surveys Neither managers nor novice respondents accu-

rately predicted that greater expectation of a 
stockout will lead to less brand loyalty.

N = 735 (Business school alumni)
Replications:
N = 212 (MTurk)
N = 277 (MTurk)

Survey
DV: Choice between whether expected (vs. 

unexpected) shortages will lead to greater 
brand loyalty

Study 1 Participants who have experienced stockouts of a 
desired product were less likely to be frustrated 
with a stockout, and this led them to be less 
likely to remain loyal to a brand from which 
they intended to buy.

N = 303 (MTurk)
Mage = 37.2
39.9% female

Survey
IV: Experience of shortages by product 

category
DV: Choice of an upgrade option to remain 

brand loyal
Study 2: Main Participants who expected greater demand for a 

desired product (as a function of relevance dur-
ing the COVID-19 pandemic) were less likely to 
be frustrated with a stockout, and this led them 
to be less likely to remain loyal to a brand from 
which they intended to buy.

N = 674 (MTurk)
Mage = 36.0
49.7% female

Survey
IV: Product category (varying by expecta-

tions about demand and stockouts)
DV: Choice of an upgrade option to remain 

brand loyal

Study 2 pretest: Demand 
expectations

Participants held systematic beliefs about the 
product categories for which COVID-19 
increased demand, had no effect on demand, 
or reduced demand.

N = 102 (MTurk)
Mage = 39.3
46.8% female

Survey
IV: Product category
DV: Level of agreement (out of 100) that 

COVID-19 impacted demand for a given 
category

Study 2 pretest:  Demand-
shortage link

Participants held the belief that increased 
consumer demand during COVID-19 led to 
product stockouts.

N = 104 (MTurk)
Mage = 39.1
40.4% female

Survey
DV: Expectations about stockouts given 

increased demand
Study 3 Participants expected a greater likelihood of a 

stockout as demand for a product increased 
(as a function of a looming holiday), and as a 
result were less likely to be frustrated with a 
stockout, which made them less brand loyal.

N = 202 (Prolific)
Mage = 36.3
72.9% female

Survey
IV: Time until Valentine’s Day: 1 day vs. 1 

week vs. 1 month
DV: Choice of an upgrade option to remain 

brand loyal
Study 4 Participants who expected (vs. not expect) a 

stockout were less likely to remain loyal to a 
brand which they initially preferred.

N = 300 (University students) Field experiment
IV: Stockout Expected vs. Not Expected
DV: Choice of a downgrade option to remain 

brand loyal
Study 5 Participants with lower expectations of a 

stockout were more likely to prefer the more 
affect-rich substitute, whether it was the same 
brand or an affective upgrade.

N = 733 (University students) Survey
IV: Expectations of a stockouts; Brand 

substitute: not an upgrade vs. an affective 
upgrade vs. a non-affective upgrade

DV: Choice of a brand loyal upgrade option
Study 5 pretest: Attribute affec-

tive value
Brand as an attribute was rated as having greater 

affective value than practical product attributes 
but less than explicitly affective attributes such 
as aesthetics.

N = 141 (University students) Survey:
IV: Affective value ratings of a selection of 

bicycle attributes
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Appendix C: Materials for Studies 1 and 2

Brand preference and stockout experience 
questions (toilet paper category).

Note that each question appeared separately, and that the “What 
is your preferred brand of toilet paper?” item was only shown to 
participants who indicated “Yes” on the first question.

Stockout experience (Study 1 only, toilet paper 
category).

 
 
 
 
 
Stockout scenario (toilet paper category)

The following was given if a participant indicated no brand 
preference. Participants who indicated a preferred brand saw 
the name of that brand instead of the word “usual” below.
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COVID‑19 emotions battery

Demographic measures
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Appendix D: Materials for Study 3

Product search task.
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Anticipated difficulty measure (1 week condition)

 
 
 
 
 
 
 
Stockout questions (1 week condition).

Participants are asked to identify the name of a retailer 
where they would look for the product. Note that partici-
pants saw the name of the product they entered in place of 
[product] below.
 
 
 
 
 
 
 
 

They were then shown the following. Note that partici-
pants saw the name of the store they entered above in place 
of [retailer name] below.
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Participates then made their upgrade choice. Note that par-
ticipants saw the brand name and price that they previously 
entered in place of [brand] and ($0.00) below respectively.

Demographic Measures
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Appendix E: Materials for Study 4

Stockout Expected Condition Stockout Not Expected Condition

  

Appendix F: Materials for Study 5

These materials were presented to participants as pen-and-
paper activities to be completed one page at a time. Six ver-
sions of the survey were printed and randomly distributed to 
students: 3 (Alternative Brand Option: No Upgrade vs. Affec-
tive Upgrade vs. Non-affective Upgrade) x 2 (Randomized 
initial brand: GIANT vs. Schwinn).

Page 1 (same for all Alternative Brand Options, shown with GIANT initial brand)
Suppose you are shopping for a bicycle.
After a bit of research, you identify the following bike as your ideal choice.
Please examine this bike carefully: 



Journal of the Academy of Marketing Science 

1 3

Definitely in-stock Definitely not in-stock
1 2 3 4 5 6 7

Page 3 (No Upgrade Condition, GIANT initial brand)
As you get to the bikes section, you discover that the store is sold out of the specific Schwinn bike you were looking for.
However, the store still has two other bikes you could purchase.
Suppose that you decide that you will choose one of these two alternative options. Circle the bike you would buy: 

• Brand:  GIANTTM

• Price:  $400.00
• Aluminum frame+
• Standard brakes
• Polymer seat
• Standard tires

  

• Brand:  GIANTTM

• Price:  $329.99
• Aluminum frame
• Standard brakes
• Polymer seat
• Standard tires

Page 2 (same for all versions)
Please imagine yourself leaving home and traveling to a local store that sells bikes…
Now imagine yourself entering the store and going to the section where the bikes are sold…
What would be your expectation that the specific bicycle that you want would be in stock? Circle your response.

• Brand:  SchwinnTM

• Price:  $329.99
• Aluminum
• Standard brakes
• Polymer seat
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Page 3 alternate alternative (Affective Upgrade Condition,  GIANT initial brand)

• Brand:  SchwinnTM

• Price:  $400.00
• Stylish frame and handlebars
• Customizable paintjob
• Standard brakes
• Polymer seat

Page 3 alternate alternative (Non-Affective Upgrade Condition, GIANT initial brand)

  

• Brand:  SchwinnTM

• Price:  $400.00
• Aluminum frame
• Precision brakes
• Shock absorbers
• Polymer seat
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Page 4 (same for all versions)
Tell us what you care about for each of these bike attributes: 

The bicycle brand
  In general, I would prioritize a bike with this attribute for its...

Practical value Emotional value
1 2 3 4 5 6 7

  I would determine the value of this attribute with…
Careful reasoning Personal feelings
1 2 3 4 5 6 7
Stylish frame and handlebars

  In general, I would prioritize a bike with this attribute for its...
Practical value Emotional value
1 2 3 4 5 6 7

  I would determine the value of this attribute with…
Careful reasoning Personal feelings
1 2 3 4 5 6 7
Customizable color or paintjob

  In general, I would prioritize a bike with this attribute for its...
Practical value Emotional value
1 2 3 4 5 6 7

  I would determine the value of this attribute with…
Careful reasoning Personal feelings
1 2 3 4 5 6 7
Precision brakes

  In general, I would prioritize a bike with this attribute for its...
Practical value Emotional value
1 2 3 4 5 6 7

    I would determine the value of this attribute with…
Careful reasoning Personal feelings
1 2 3 4 5 6 7
Shock absorbers

  In general, I would prioritize a bike with this attribute for its...
Practical value Emotional value
1 2 3 4 5 6 7

  I would determine the value of this attribute with…
Careful reasoning Personal feelings
1 2 3 4 5 6 7
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