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CHAPTER 1. INTRODUCTION
This introductory chapter mainly focuses on shaping a tone for this empirical research to
help the readers grasp the motivation behind this work. The first part of this chapter describes the contextual background of this study, which is linked to the coronavirus pandemic, to pinpoint the problem related to the product scarcity amid this pandemic. Based
on this major problem, the main research question and sub-research questions are formulated to specify the expected results to address the major research problem. In the end of
this chapter, the organization of the rest of this paper is outlined.
1.1. Context and problem
In the discipline of marketing, scarcity effect has been used as a powerful marketing tool to
alter purchasing behaviors because this scarcity effect is a means to increase the perception
of product desirability. As such, scarcity appeal is deemed as an essential element in many
marketing practical situations, which catches the attention from both marketers, advertisers, and academicians (Ku et al., 2013). During the COVID-19 pandemic that has been
remarkably changing the retail industry in many aspects (Donthu and Gustafsson, 2020),
product scarcity is an issue that generates a lot of problems. Firstly, at micro-level, perceived product scarcity causes the mental stress and burden for consumers, which might
lead them to engage in stockpiling (Jin et al. 2020). Secondly, at meso (organizational)level, retailers are not benefited from product scarcity because although their total sales
might surge in short-term, retailers that struggle with product scarcity are perceived negatively by consumers, which might affect their corporate image, brand loyalty and future
sustainability growth (Blanco, Guillamón-Saorín, and Guiral, 2012). In fact, for some
kinds of products, such as hedonic products (e.g. luxury watches), retailers sometimes want
to create the perceived product scarcity (i.e. product desirability) to boost up sales and increase the price. However, during the COVID-19 pandemic, from the macro-policy perspective, product scarcity and especially stockpiling might create chaos and instability in
the society where people already live in fear of virus infection and food insecurity. Especially, businesses that engage in pushing product scarcity to earn more profit margin
through increasing the price during crisis time are perceived as unsocially responsible and
unethical enterprises. Such unethical and unsocially responsible practices can yield significant negative outcomes on firm performance in many aspects as mentioned earlier (Blanco,
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Guillamón-Saorín, and Guiral, 2012). Taken together, at all micro, meso and macro levels,
product scarcity which leads to stockpiling behaviors during the COVID-19 pandemic
causes adverse consequences and this consumption practice should therefore be prevented.
One of the ways to deal with the stockpiling in the retail industry in the midst of the ongoing epidemic is through persuasion: framing the appeal properly to nudge ethical shopping
behaviors among consumers. Basically, there are the two reasons that can cause product
scarcity, namely high demand or low supply (Gierl and Huettl, 2010). Too high demand
from consumers’ side can lead to the shortage of products while too low supply from
sellers’ side can also result in the shortage of products. In other words, supply scarcity
happens when the sellers have a limited number of available units of a certain product in
stock (i.e. limited supply) whereas demand scarcity occurs when many consumers have
previously bought a product, which is then in high demand that exceeds the supply of
sellers (i.e. excess demand). Both supply scarcity and demand scarcity evoke the feeling of
product desirability perceived by consumers (Ku et al., 2013). As such, marketers and retailers might frame and present the scarcity appeal differently to trigger purchasing behaviors in distinct ways. Previous marketing evidence suggests that low supply often implies
the exclusivity of the products to push purchases (Ku et al., 2013). This is because consumers, especially those in upper-social class, usually value exclusive and rare products as
more unique and are driven to buy such exclusive products for showcasing their social status (Van Herpen, Pieters, and Zeelenberg, 2009). Thus, scarcity appeals that focus on the
limited supply side can enhance the purchases of product, particularly hedonic goods, from
this perspective (Gierl and Huettl, 2010). In contrast to this, Ku et al. (2013) actually show
that demand-focused appeal has stronger impact on promoting purchases for utilitarian
goods. These inconsistent and mixed findings suggest that the relative persuasion of supply
vs demand-framed appeal be contextually complex and depend upon the consumption context. Therefore, during the ongoing coronavirus pandemic, it is still unknown whether supply-focused message or demand-focused message will lead to stronger engagement in
stockpiling, which is a special form of purchasing behavior during crisis times (Gupta and
Gentry, 2019).
In responding to the above literature inconsistency and addressing the status quo for stockpiling in the retail market, the primary purpose of this study is to put this inconsistency into
the context of the ongoing pandemic to examine whether supply-focused message or de-
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mand-focused message leads to stronger stockpiling (i.e. whether supply-focused message
is more effective than demand-focused message in discouraging stockpiling) This study
proposes that supply-framed appeal (i.e. limited supply) might be more persuasive than
demand-framed appeal (i.e. excess demand) because the former triggers the sense of social
empathy, which becomes more prevalent amid this pandemic time (Pfattheicher et al.,
2020). This perception of social empathy, as the empathetic understanding of other social
actors associated with inequality and disparity (i.e. other consumers) by perceiving or experiencing their life situations (Ebuenyi et al., 2020), will then discourage consumers to
engage in stockpiling behaviours that might harm other people in the society.
In addition to low supply (vs. high demand) as the primary reason behind product scarcity,
misinformation is another potential cause of product scarcity, which becomes more serious
during this epidemic time. In fact, it is reported that misinformation has led to the shortage
of many essential products, such as toilet paper, amid the COVID-19 pandemic (Mainichi,
2020). Misinformation might be caused by the artificially created information from sellers
or faked information from media. During the coronavirus time, this misinformation is
mainly driven by the viral spread of fake and false rumors from social media (e.g. a fake
news is that toilet paper is scarce due to the increased production of masks that lead to
shortage of materials to produce papers, Mainichi, 2020). While past research has investigated different reasons for product scarcity, little is known about misinformation, which
has been rising during the COVID-19. Therefore, another purpose of this study is to shed
light on the role of misinformation as another reason driving product scarcity. In particular,
this study argues that misinformation intensifies the perceived fear for consumers, which
subsequently motivates them to engage in stockpiling and in turn leads to product scarcity
as a result of running out of stocks.
1.2. Research questions
To address the major problem as identified earlier in this research, this study seeks empirical evidence in order to thoroughly answer the following major research question:
Main RQ: How do consumers interpret and respond towards different reasons for product
scarcity in COVID-19?
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Consistent with this main question, this study particularly wants to examine two below
sub-questions that are associated with two primary reasons of product scarcity, namely low
supply (vs. high demand) and misinformation as noted above:
Sub RQ1: Does demand-framed scarcity appeal (vs. supply-framed scarcity appeal) lead to
stronger stockpiling in pandemic?
Sub RQ2: Does misinformation lead to stockpiling?
1.3. Study’s significance
This current study might enrich the extant marketing scholarship in several meaningful
following ways:
First, though a few prior studies have already examined the effect of type of scarcity appeal
on shaping purchasing behaviors (e.g. Gierl and Huettl, 2010; Ku et al., 2013), these past
papers are mainly interested in ordinary buying behaviors. In other words, the impact of
type of scarcity appeal on changing shopping behaviors is still not well understood by the
existing research from the view of pandemic. That is, it remains unclear and unaddressed
whether supply-framed message or demand-framed message drives stockpiling more
strongly (i.e. supply-framed message or demand-framed message is more effective to reduce stockpiling). As such, this study partially bridges this literature gap by shedding indepth light on the superior effect of supply-focused appeal to demand-focused appeal when
dealing with stockpiling shopping behavior in this crisis time.
Second, previous studies, which have investigated the effect of type of scarcity appeal,
ignore the underlying mechanism behind their effect (e.g. Gierl and Huettl, 2010; Ku et al.,
2013), which leads to the lack of full understanding of how and why supply-framed message is more persuasive than demand-framed message and vice versa. Meanwhile, some
other papers that focus on the ordinary and conventional purchasing behaviour appear to
have concentrated on the exclusiveness and refer to emptied self-space as the psychological state to explicate their main effect (Van Herpen, Pieters, and Zeelenberg, 2009). Nonetheless, it is clear that the exclusiveness should not be the cause to motivate consumers to
buy more and result in product scarcity in the pandemic. Alternatively, this study suggests
the role of social empathy in explaining why supply-framed appeal (i.e. limited supply) can
be more effective than demand-framed appeal (i.e. excess demand) in coping with stockpil-
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ing behavior. This is one among very first studies that address this mediating underlying
role of social empathy, which then opens the room for future scholars to further study the
role of empathy in altering shopping patterns.
Third, while prior marketing research has examined various accounts of product scarcity,
little is known about misinformation, which represents a critical source of product scarcity
in pandemic times (Yuen et al., 2020). In other words, past research has underrated the role
of misinformation, which might be caused by either artificially created information from
sellers or false news from media, in fostering stockpiling. As such, one important theoretical contribution of the present paper is to narrow down this research scantiness by providing a fresh understanding of misinformation in explaining stockpiling and product scarcity.
Finally, in the milieu of utilitarian shopping consumption (e.g. necessity and essential
goods), few previous studies have supported the idea that demand-generated scarcity can
gain more positive responses from consumers by fostering their propensity for purchases
(Ku et al., 2013). Nevertheless, in the present paper, the results are different: it is shown
that supply-generated scarcity is more effective to lessen the intention for stockpiling.
These results are different on the surface but they are actually conflicting. Indeed, when
not considering the purpose of engaging in consumption, both conventional purchase and
stockpiling are all purchases, hence if demand-framed appeal encourages purchase behavior, this could also be understood that supply-framed appeal discourages purchase behavior. In a nutshell, the results in this study are actually consistent with the findings as discussed by the previous scholarly literature.
From a practical point of view, the findings in this research can provide insightful and
timely implications for retailers such as supermarkets, physical stores to design appeals
that focus on the limitation of supply side to trigger social empathy rather than on the excessiveness of demand side. This supply-framed message is expected to reduce the stockpiling and in-store hoarding aimed at lowering the severeness of the product scarcity issue.
Furthermore, this study might provide the benchmark for the government to better control
and monitor the misinformation related to product shortage on social media environment.
1.4. Thesis structure
After having introduced the overall picture of this current project, the rest of this paper is
structured into the four following consecutive chapters. Chapter Two will cover the theo-
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retical background of the current research topic, reviewing the key concepts of product
scarcity from the extant marketing literature to establish the theoretical base. It will then
propose hypotheses associated with main and mediation effects for two reasons of product
scarcity in this research. Next, chapter Three will primarily address and justify the methodology being used to conduct this research. It will first justify the deductive reasoning
approach and then explain the choice of experimental method for employing this research.
Subsequently, Chapter Four it will focus on presenting and describing the two lab experiments being conducted in this research (e.g. participants, stimuli, manipulation check, realism check). The results will be interpreted for hypotheses testing. Finally, Chapter Five
will first discuss the empirical results and compare them with the prior related research. It
will be followed by the recommendations for both theory and practice, thereby several key
theoretical contributions to the extant marketing literature will be highlighted whereas insightful managerial implications will also be given to retailers, marketers, and policy makers. Eventually, some study limitations shall be acknowledged with corresponding directions for future improvements.
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CHAPTER 2. LITERATURE REVIEW
The main focus of this second chapter is to review the theoretical underpinnings related to
the current research topic. In particular, the key concept of product scarcity is first theorized and the literature on supply versus demand scarcity is then critically and logically
analysed to build the main and mediating effects. It is followed by the development of hypotheses for misinformation.
2.1. Review of concept of product scarcity
From the view of commodity theory (Lynn, 1991), the scarcity effect describes the effect
of perceived scarcity on the subjective “desirability” for a certain product (Jung and Kellaris, 2004). This product scarcity is basically defined as such situations that refer to the
disparity between supply and demand for a certain product, which occur when there exists
a mismatch between supply and demand (Van Herpen, Pieters and Zeelenber, 2005). From
the supply’s side, uniqueness theory might be relevant. According to this theory, consumers have the natural desire to be dissimilar from others, thus acquiring “unique” products is
one way to help consumers differentiate their self from other people (Van Herpen, Pieters
and Zeelenber, 2005). As such, purchasing unique products helps consumers to build their
self-identity. Exclusive products (as compared to abundantly available ones), which are
often linked to limited supply, can become the symbol to represent the social status inference of consumers (Amaldoss and Jain, 2005). Therefore, uniqueness theory can be a good
account for the preference for unique products associated with limited supply. From the
demand’s side, the excess demand for a particular product can be explained by the socalled “bandwagon effect”, which happens when consumers are inclined to purchase the
same product that other consumers have bought previously. This leads to the acceleration
in demand (Van Herpen, Pieters and Zeelenber, 2005). In this regard, consumers tend to
follow the popularly chosen options, thus when consumers perceive high demand for a
certain product, they also want to possess that popular product more to follow this trend
(Amir and Levav, 2008). Their purchase decision is thus driven by social influence in this
situation.
2.2. Supply vs. demand scarcity
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The perception of product scarcity can be driven by two primary reasons, namely high
demand or low supply. Therefore, in order to trigger the scarcity effect, advertisers and
marketers can communicate about the product scarcity in such a way that either focuses on
the limited supply side or excess demand side. These different communication approaches
lead to different scarcity effects and subsequent consumption reactions (Gierl, Plantsch,
and Schweidler, 2008). Demand-framed scarcity appeals are messages that highlight the
product scarcity as a result of high demand from consumers whereas supply-framed
scarcity appeals are messages that emphasize the product scarcity due to low supply from
sellers. Importantly, past marketing research has produced mixed results regarding the
relative persuasion of supply versus demand-framed appeals. Some show that supplyframed appeals lead to higher preference and greater likelihood of purchases (Gierl and
Huettl, 2010) whist others exhibit the opposite by demonstrating the superior effect of demand-framed appeals on promoting purchases, especially for utilitarian products (Ku et al.,
2013). This inconsistence suggests a contextual perspective to understand when and how
supply-framed message is more effective than demand-framed message and vice versa.
In the context of COVID-19 pandemic, this study argues that supply-framed scarcity appeal (i.e. limited supply) is more persuasive than demand-framed scarcity appeal (i.e. excess demand) in reducing stockpiling behavior, which distinguishes from the conventional
purchasing behavior. This superior effect of supply-framed appeal to demand-framed appeal is theoretically explained through a novel underlying mechanism, namely social empathy. During this pandemic time, the sense of social empathy is being more prevalent and
this sense of social empathy embraces both cognitive empathy (i.e. taking the perspective
of others to reduce inter-group conflicts) and affective empathy (i.e. understanding others
to promote caring and altruism) (Pfattheicher et al., 2020). Because supply-framed message places an emphasis on the idea that the supplies of a particular product are very limited and thus people need to take a “sharing” view not to overly possess it during this pandemic. In other words, supply-focused appeal can more strongly elicit the personal perception of social empathy, which is defined as “the ability to more deeply understand people
by perceiving or experiencing their life situations and as a result gain insight into structural
inequalities and disparities” (Segal, 2021). This thought of social empathy subsequently
then could discourage consumers to engage in stockpiling behaviours, which are defined as
situations when consumers retain the product so as to prevent other consumers from purchasing the same product (Byun and Sternquist, 2008). With these arguments, it can be
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postulated that supply-framed message (i.e. limited supply) might be more persuasive than
frame-framed message (i.e. excess demand) in reducing the stockpiling behaviour of consumers due to the fact that the former evokes the perception of social empathy among consumers. As such, it is logical to hypothesize as follows:
Hypothesis 1: Demand-framed scarcity message leads to stronger stockpiling than supplyframed scarcity message.
Hypothesis 2: The effect of demand-framed message (vs. supply-framed message) on
stockpiling is mediated by social empathy.
2.3. Misinformation and role of fear
Misinformation is related to inaccurate and false information and rumors which are communicated through different channels. Originally, misinformation can be driven by the
artificially created information from seller’s side to increase the desirability and uniqueness of the product for boosting sales (e.g. through lobbying with newspapers) (Weidner,
Beuk, and Bal, 2019). Nonetheless, during the pandemic time, this misinformation is mainly caused by the viral spread of fake and false rumors and news from social media environment (e.g. a fake news is that toilet paper becomes scarcer due to the increased production of facial masks that result in shortage of materials to produce papers, Mainichi, 2020).
Such fake news makes the situation even worse. Importantly, Yuen et al. (2020) stated that
misinformation about the stockout can lead to adverse consequences such as stockpiling
and panic buying (i.e. impulsive buying) from the public and prevents the consumers from
purchasing responsibly. Likewise, misinformation influence people to buy in large quantities and the lack of accurate information also causes people to follow the majority of others
who buy in panic (McMaster University, 2020). Yuen et al. (2020) further emphasized that
misinformation elicits the uncertainty (i.e. lack of confidence) and the feeling of fear of
missing out as well as inflates the social mistrust toward the government. In fact, the level
of perceived fear of physical safety, including food insecurity, is reportedly rising during
the pandemic (Lin, 2020). As such, fear, which is defined as an emotional psychological
state evoked by the personal feeling of threat that is personally relevant and significant
(Witte, 1992), might intensify the anxiety among consumers and stimulate them to engage
in unethical behaviors such as stockpiling (Taylor et al., 2020). Overall, this study argues
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that misinformation about stockout can elicit perceived fear among consumers to in turn
result in stockpiling behaviors, which can be posited as below:
Hypothesis 3: Misinformation leads to stockpiling.
Hypothesis 4: Effect if misinformation on stockpiling is mediated by perceived fear.
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CHAPTER 3. METHODOLODY
The main emphasis of this chapter is placed on addressing two underlying components
which are important to shape the methodological aspect of this present research. Accordingly, the philosophical paradigm of positivism is first explained and the reasoning deductive approach is then justified. These lay down the foundations for explaining the method
choice of experimental design for this research. As part of this research, ethical considerations are also discussed in the end of this chapter.
3.1. Philosophy of science and reasoning approach
Prior to conducting the data collection for this research, the scientific philosophy of this
research should first be discussed and formulated to lay down the base for the appropriate
method for this current research work. In this regard, Babbie (2012) distinguishes the two
basic paradigms of philosophy in conducting social research, namely positivism and interpretivism. Positivists belong to the philosophical school that focuses on gaining scientifically driven evidence and data (e.g., numerical and quantitative data) to interpret and explain a focal problem being interested in an objective view (Babbie, 2012). This school of
philosophy is the opposite of the interpretivists who tend to attempt to understand the phenomenon being studied in their own subjective view. Interpretivists (or also known as relativists) hold a strong belief that all research problems in the world are relative and situational, thus a research problem should be interpreted in such a way that considers the contextual factors as well (Babbie, 2012). For this empirical research, the three research questions set in the beginning expect the acquisition of numeric data in order to address them
sufficiently. In other words, these primary research questions must be resolved based on
quantitative objective data instead of qualitative subjective data. As such, it is convinced to
say that this research work is deeply rooted in positivistic philosophy.
Choosing the right reasoning approach should be another primary concern when it comes
to the methodology of this research. Reasoning approach plays a key role in the methodology because it determines the approach to theory development for this current research.
According to Babbie (2012), there are the two opposite reasoning approaches to be considered for doing a social research, namely induction and deduction. The focus of induction is
on producing a new theory for the extant scholarly research, thus inductive approach goes
from a specific level to a general level. It begins by obtaining the observational data in the
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first stage, which are then used to generate theoretical patterns or propositions that are
eventually synthesized to conceive a new theoretical knowledge (Babbie, 2012). In contrast, the focus of deduction is not on creating new theory but on assessing the existing
theories in a specific study context, hence deduction is operationalized in such a top-down
approach from generality to specificity. Thereby, the hypotheses are first derived from the
extent related theories, then the observation data are to be collected and analysed for testing those hypothesized statements, and eventually the used theories are critically evaluated
within the context of the study (Babbie, 2012).
Essentially, inductive approach is often congruent with qualitative methods such as interview or focus-up whilst deductive approach is more consistent with quantitative methods
like survey and experiment (Babbie, 2012). In this regard, it is important here to recall that
this study focuses on developing and testing hypotheses (as seen in Chapter Two) as a scientific way to solve the main research problem posed in the introduction, which lays down
the foundation to support the deductive approach of this present research. Deductive approach indeed resonates with the quantitative method to allow us to gain numerical data for
testing the proposed hypotheses (Babbie, 2012). Overall, it can be stated that deduction is
the appropriate approach for conducting this research work.
3.2. Method choice
When it comes to quantitative method, making a choice between survey and experiment is
the subsequent step in proceeding this study. In this regard, it is crucial to further look at
the design type matching this research. Babbie (2009) lists the three different types of research designs, including exploratory design, descriptive design and explanatory design.
The first is exploratory design that is used to primarily explore the problem being investigated, this appears unsuitable because this kind of design is usually implemented in accordance with the unchosen qualitative method (Babbie, 2012). The second is descriptive
design which is commonly used for survey method to describe the key statistical characteristics of variables such as mean, standard deviation, and correlation coefficients (Babbie,
2012). Given that the current research is interested in the causal relationship between the
main independent variable and the dependent variable, descriptive design which is focused
on correlational relationship appears unsuitable.
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The final is explanatory or causal design which places an emphasis on understanding a
causality between one independent factor X and another dependent factor Y through carrying out experiments. This causal relationship is often experimented in laboratory conditions (artificial setting) or field conditions (natural setting) (Babbie, 2012). The procedure
for doing experiment is to randomly assign recruited subjects into different levels of the
independent variable X, and each level (group) receives a different treatment or intervention (Babbie, 2012). It should be noted here manipulation and randomization are the two
basic elements for deploying experiment, thereby manipulation is needed to observe the
causal impact of cause on effect whereas randomization is necessary to remove the potential of confounders and enhance the interval validity (Babbie, 2012). With this justification,
there should be no doubt that experimental design is the most appropriate method to conduct this research study.
3.3. Research ethics
Because the current research involved directly recruiting human participants, ethics should
be an integral part in this study. Accordingly, this research has fully complied with the four
underlying ethical rules as suggested by Mertens and Ginsberg (2009) for carrying out social science research: respect for people (i.e. voluntary participation), risk, justice, and integrity. With regard to respect to people, a short informed consent was attached on the
front page of the Qualtrics online survey link to ask respondents to read all the information
related to this research and accept it to indicate their full consent to take part in this empirical study. Regarding risk, only participating in an online survey study and filling out
closed-ended questions were unlikely to cause any significant threats to the physical health
of respondents. There was also no risk of virus infection given that the survey was distributed online. Also, informants were permitted to ignore any uncomfortable questions to
lower the threat of mental burden caused to them. With respect to justice, all survey participants were treated fairly and equally during the course of the data collection. Moreover,
there were no financial incentives offered to any participants as an exchange for their participation. Finally, the integrity deals with the issue of privacy and confidentiality (Mertens
and Ginsberg, 2009). In this regard, the data after being obtained have been stored, analysed and reported within the purpose of this study and have not been disclosed publicly to
any other irrelevant parties. Overall, there should be no ethical issues in relation to the current research project.
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CHAPTER 4. DATA RESULTS
This fourth chapter concentrates on presenting the two lab experiments and interpreting the
results of data analysis for testing hypotheses developed. More specifically, the first experiment aims to establish the main effect and confirm the mediating effect of supply-demand
reason while the second experiment is to confirm the main and mediating effects of misinformation reason.
4.1. Study 1
The purpose of this Study 1 was two-fold: establishing the main (baseline) advantageous
effect of supply-framed scarcity message over demand-framed scarcity message in reducing stockpiling; confirming the underlying psychological mechanism of social empathy to
account for this superior effect. This first experiment implemented the scenario-based experimental design to reach the aforementioned two-fold goal. When it is difficult to conduct field experiments, scenario-based (lab) experiment can be used alternatively and this
method is actually widely adopted in marketing and advertising research area
(Rungtusanatham, Wallin, and Eckerd, 2011). In particular, the experimental design follows the experimental vignette method, which attempts to describe the fictitious situation
in a more realistic way using texts that can capture the realism of the situation
(Rungtusanatham, Wallin, and Eckerd, 2011). Moreover, since some demographical
characteristics such as age, gender, and income might affect the perceived product scarcity,
these demographic factors are controlled as covariates in this experiment (Shi, Li, and
Chumnumpan, 2020).
Figure 1 presents the conceptual model of Study 1. Accordingly, scarcity appeal is defined
as the main independent variable (reason for product scarcity) with two levels (i.e. demand
frame and supply frame) while stockpiling behaviour (consumer reaction) is the main dependent variable (in-store hoarding is a proxy reaction which is closely linked to the main
dependent variable). Meanwhile, social empathy (consumer thought) is constructed as the
mediator through which the scarcity message explanation impacts outcome variable.
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Figure 1: Research model for experiment 1
4.1.1. Sample and experimental design
The participants in this first experiment were conveniently recruited in Germany in midFebruary 2021 based on the personal network of the principal investigator (i.e. convenience sampling technique). A total of 116 adult respondents were recruited to participate in
the first online experiment (59.5% male; Mage = 37.78, SD = 11.99). They were then “randomly” assigned into one of the two experimental conditions: situation with supply-framed
scarcity appeal and situation with demand-framed scarcity appeal. According to Iacobucci
(1994), 30 should be the minimum number of respondents per cell and the sample size in
this first experiment meets this recommended threshold. Specifically, participants were
asked to image they were in this hypothetical situation: You go to a local supermarket to
find toilet paper amid this ongoing COVID-19 pandemic and you have already known
about the possible scarcity of toilet paper from public media. When you arrive at the
shelves for toilet paper rolls, the sales assistant mentions that there are only several of
them left in stock as a result of limited supply (vs. excess demand). You also see a sign stating that “Due to low supply (high demand) of toilet paper, only a few packs are now available”. The manipulations were based on Ku et al. (2013) and Gierl and Huettl (2010). In
this regard, it should be noted that the randomization or random assignment was feasible
due to the use of Qualtrics, which enables respondents to be randomly assigned into either
supply-focused condition or demand-focused condition.
4.1.2. Measures and common-method variance
After having gotten exposed to the stimuli, participants answered different items which
were used to measure the main dependent variable of stockpiling intention (and in-store
hoarding) and the mediating variable of social empathy. Three items to measure stockpiling intention were adapted from Wu et al. (2012): My likelihood of purchasing more toilet
paper rolls at this supermarket for stockpiling is very high; At the expected price, I would
consider buying more toilet paper rolls at this supermarket for stockpiling; The probability
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that I would buy more toilet paper rolls at this supermarket for stockpiling is high
(Cronbach α = 0.93). These items were rated on the 7-point symmetric Likert score (1 =
very unlikely, 7 = very likely).
Three items to measure in-store hoarding were adapted from Gupta and Gentry (2019):
When I can find toilet paper rolls while shopping at this supermarket, I will likely hurry to
grab them and keep them for myself; when I select toilet paper rolls while shopping at this
supermarket, I will not put them down; Although I am not sure if I would buy toilet paper
rolls or not while shopping at this supermarket, I would carry more them on the trolley
than what I intend to buy (Cronbach α = 0.96). These items were assessed on the 7-point
bipolar Likert score (1 = strongly disagree, 7 = strongly agree).
Meanwhile, three items to measure social empathy were adapted from Segal, Wagaman,
and Gerdes (2012): The appeal makes me interested in understanding why toilet paper is
scarce (contextual understanding); The appeal makes me feel responsible to help others
who are in need of toilet paper (social responsibility); and the appeal concerns me that all
consumers should be treated fairly and have the same right to possess toilet paper (social
justice) (Cronbach α = 0.89). These items were also rated on the 7-point symmetric Likert
score (1 = strongly disagree, 7 = strongly agree).
On the other site, because the data came from a single source, the issue of common-method
bias can be a concern. To lower this threat, several procedural steps were employed during
the data collection. Firstly, items to measure dependent variables and mediating variable as
well as manipulation check were placed separately. Secondly, informants were guided to
provide the honest answers because there was no right or wrong answer. Thirdly, respondents were told that the collected data were highly confidential to seek their unbiased responses. Fourthly, different Likert scale formats were used in the survey instead of using a
common format (Podsakoff, MacKenzie, and Podsakoff, 2012). Taken together, these steps
helped to ensure the high-quality data for the experimental analysis.
4.1.3. Manipulation and realism check
In order to check the effectiveness of the manipulation, two manipulation checks were included (i.e. toilet paper is scarce due to the limited supply from the supermarket; toilet paper is scarce due to the excess demand from shoppers; 1 = strongly disagree, 7 = strongly
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agree). Respondents in supply condition perceived the limited supply more strongly than
their counterparts in demand condition (Msupply = 5.07 vs. Mdemand = 3.63, p < 0.001). Similarly, participants in demand group had strong perception of excess demand than those in
supply group (Mdemand = 5.84 vs. Msupply = 4.41, p < 0.001). These prove that the manipulation was effective as expected.
Moreover, because this is scenario-based experiment, the realism of the situation must be
checked as well. Accordingly, two items to check this realism (i.e. it is easy to imagine
being in the situation described in this study, the scenario is realistic; 1= strongly disagree,
7 = strongly agree, Cronbach α = 0.86, Wirtz et al., 2012) were further added to the survey.
Results showed that the scenario was perceived to be highly realistic (Maverage = 5.47 out of
7).
4.1.4. Results
Since this experiment is a factorial design with only one factor, a one-way ANCOVA
(controlled for age, gender, and income coded as continuous variables) was performed on
stockpilng utilizing the SPSS software for testing the mean difference between supplyframed scarcity group and demand-framed scarcity group. Results showed a statistically
significant main effect (F(1, 111) = 54.438, p < 0.001, η2 = 0.329). Specifically,
participants in supply-framed condition demonstrated a significantly lower propensity for
stockpiling than those in demand-framed condition (Msupply = 4.35 vs. Mdemand = 6.12, p <
0.001). This provides evidence for supporting H1 (Demand-framed scarcity message leads
to stronger stockpiling than supply-framed scarcity message). A similar one-way ANCOVA on in-store hoarding also exhibited a statistically significant main effect (F(1, 111)
= 11.698, p = 0.001, η2 = 0.095). Importantly, respondents in supply-focused group had
lower likelihood of involving in-store hoarding than their counterparts in demand-focused
group (Msupply = 4.97 vs. Mdemand = 5.80, p = 0.001). This is consistent with the support for
H1.
To formally test the mediation, a mediation test using Model 4 PROCESS with 5,000 bootstrapping iterations was performed (Hayes, 2017). Supply-framed group was dummy coded with 1 and demand-framed group was dummy coded with 0 (i.e. independent variable),
stockpiling intention was input as dependent variable and social empathy was specified as
the mediator (controlled for age, gender, and income). Results showed that the indirect

18

effect was statistically significant (95% [CI] = [0.13, 0.63]), lending the support to H2 (The
effect of demand-framed message (vs. supply-framed message) on stockpiling is mediated
by social empathy.). Summary of the results for Study 1 is visually presented in Figure 2.

Figure 2: Mean comparison in Study 1
4.2. Study 2
The purpose of this Study 2 was also two-fold: formulating the main (baseline) effect of
misinformation in driving stockpiling; affirming the underlying psychological mechanism
of perceived fear to explain this main effect. Age, gender, and income are also controlled
as covariates in this experiment (Shi, Li, and Chumnumpan, 2020).
Figure 3 illustrates the conceptual model of Study 2. Accordingly, misinformation is defined as the main independent variable (reason for product scarcity) with two levels (i.e.
Yes vs. No) while stockpiling behaviour (consumer reaction) is the main dependent variable (panic buying is now a proxy reaction variable). Meanwhile, perceived fear is labelled
as the mediating variable (consumer thought) through which the misinformation affects
outcome variable.
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Figure 3: Research model for experiment 2
4.2.1. Sample and experimental design
The participants in this second experiment were conveniently recruited in Germany in later-February 2021, which was also aligned with convenience sampling through the personal
network of the principal investigator. A total of 63 adult German subjects who had not participated in Study 1 were invited to take part in this second Qualtrics-based online experiment (47.6% male; Mage = 23.57, SD = 3.56). The sample size still satisfied the cut-off as
suggested by Iacobucci (1994) with 30 respondents per cell. They were again “randomly”
assigned into one of the two experimental conditions: misinformation condition and nonmisinformation condition. Specifically, participants in the experimental group were asked
to image they were in this fictitious situation: During the pandemic time, since you mainly
stay at home and have more free time than before, you spend a lot of time surfing social
media (e.g. Facebook, Twitter). When using social media, you are often exposed and read
an excessive amount of information about the serious problem of stockout (out-of-stock) of
toilet paper rolls, which is due to the lack of raw paper materials, as well as the severe
disruptions in the supply chain of toilet paper due to current difficulties in logistics. Such
negative information is quickly disseminated by other social media users as well as by various media sources and channels. Meanwhile, participants in the control group did not get
this message.
4.2.2. Measures
After being exposed to the experimental stimuli, participants responded to different items
which were used to measure the main dependent variable of stockpiling intention, panic
buying as a proxy outcome variable, and perceived fear as the mediating variable. Three
items to measure stockpiling intention were identical to those in Study 1: My likelihood of
purchasing more toilet paper rolls for stockpiling when going to local supermarkets is very
high; At the expected price, I would consider buying more toilet paper rolls for stockpiling
when going to local supermarkets; The probability that I would buy more toilet paper rolls
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for stockpiling when going to local supermarkets is high (Cronbach α = 0.94). All of these
items were rated on the 7-point symmetric Likert score (1 = very unlikely, 7 = very likely).
For panic buying, three items to measure this proxy reaction were adapted from Lins and
Aquino (2020): I panic when I think that toilet paper as an essential product may run out
from the shelves, so, that is why I prefer to buy them in bulk; Panic makes me buy more
toilet paper rolls than I usually do; The feeling of uncertainty drives me to store a large
number of toilet paper rolls at home (Cronbach α = 0.96). These items were evaluated on
the 7-point symmetric Likert score (1 = strongly disagree, 7 = strongly agree).
Meanwhile, three items to measure perceived fear were adapted from Ahorsu et al. (2020):
I am most afraid of missing out the last opportunities to buy toilet paper rolls; It makes me
uncomfortable to think about the shortage of toilet paper rolls; I am anxious about not having any toilet paper rolls left at home (Cronbach α = 0.79). These items were also assessed
on the 7-point symmetric Likert score (1 = strongly disagree, 7 = strongly agree). Moreover, the sample procedure as Study 1 were executed to lower the potential of commonmethod variance for the collected experimental data.
4.2.3. Manipulation and realism check
To validate the manipulation, one manipulation check was asked for those in the experimental group (i.e. the message shows strongly negative information about stockout of toilet
papers on social media, 1 = strongly disagree, 7 = strongly agree). Participants in this experimental group perceived the negative information about stockout strongly as expected
(Maverage = 5.58 out of 7). Also, two items to check the realism of the scenario (i.e. it is easy
to imagine being in the situation described in this study, the scenario is realistic; 1= strongly disagree, 7 = strongly agree, Cronbach α = 0.85, Wirtz et al., 2012) were also included
in the survey. Results exhibited that the scenario was perceived to be highly realistic (Maverage

= 4.95 out of 7).

4.2.4. Results
As this experiment is also a factorial design with only one factor, a one-way ANCOVA
(controlled for age, gender, and income coded as continuous variables) was again
performed on both stockpiling and panic buying using the SPSS software to test the mean
difference. Results showed a statistically significant main effect on stockpiling (F(1, 58) =
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8.241, p < 0.01, η = 0.124). Particularly, participants in misinformation condition showed
2

a significantly higher propensity for stockpiling than those in control condition (Mmisinformation

= 6.31 vs. Mcontrol = 5.55, p < 0.01). This led to the support for H3 (Misinformation

leads to stockpiling). A similar one-way ANCOVA on panic buying also displayed a
statistically significant main effect (F(1, 58) = 6.110, p < 0.05, η2 = 0.095). Planned contrasts illustrated that respondents in experimental group had higher likelihood of engaging
in panic buying than their counterparts in control group (Mexperimental = 5.87 vs. Mgroup =
5.10, p < 0.05). This is consistent with the support for H3.
To formally test the mediation, a mediation test using Model 4 PROCESS with 5,000 bootstrapping iterations was also performed on SPSS (Hayes, 2017). Experimental group (misinformation) was dummy coded with 1 and control group (no misinformation) was dummy
coded with 0 (i.e. independent variable), stockpiling intention was input as dependent variable and perceived fear was specified as the mediator (controlled for age, gender, and income). Results exhibited that the indirect effect was not statistically significant with the
inclusion of zero value (95% [CI] = [-0.07, 0.22]). H4 (Effect if misinformation on stockpiling is mediated by perceived fear) was therefore not supported. This implies that there
might exist other mediators (consumer thoughts) that account for the main effect of misinformation on stockpiling (and panic buying) other than perceived fear. Figure 4 provides
the graphical summary of the results in Study 2.

Figure 4: Mean comparison in Study 2
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CHAPTER 5. CONCLUSION
This final chapter first discusses the new empirical findings relative to the extant body of
research and then highlights the implications from both theoretical and practical perspectives. For theoretical wise, this chapter highlights several contributions of this study to the
extant scholarly literature in marketing research. For practical wise, this chapter suggests a
number of managerial recommendations to help marketers and especially retailers better
deal with product scarcity through changing their message appeal. It also recommends policy makers in dealing with misinformation from social media. A handful of study drawbacks are then acknowledged with associated suggestions for future research improvement
in the end.
5.1. General discussion
Study 1 unveils that supply-framed scarcity appeal is more persuasive than demand-framed
scarcity appeal in reducing stockpiling intention because the mean for stockpiling of supply-framed message is significantly smaller than that of demand-framed message. A similar result is reported for in-store hoarding as a proxy variable. Also, Study 1 further finds
that the mean for social empathy of supply-framed group is significantly higher than that
for demand-framed group, which provides a preliminary support for theorizing the underlying mechanism of social empathy in explaining advantageous effect of supply-framed
message over demand-framed message on reducing stockpiling. A follow-up mediation
test using Model 4 PROCESS reveals that social empathy is indeed the psychological account of this superior effect of supply-focused message to demand-focused message. This
empirical evidence helps to answer the second research question. Overall, these sorts of
empirical evidence help to answer the second question: Does demand-framed scarcity appeal (vs. supply-framed scarcity appeal) lead to stronger stockpiling in pandemic?
In Study 2, it is unveiled that misinformation, which is manipulated through fake news on
social media, results in stockpiling. A similar result is reported for panic buying as a proxy
outcome variable. Unlike what is expected, this study fails to confirm the mediating role of
perceived fear since the mean difference between misinformation group and nonmisinformation group on fear is not statistically significant. This indicates that there could
be other psychological states (consumer thoughts) that underly the main effect of misinformation in this context, such as anticipated regret or perceived risk. In sum, the third
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question (Sub RQ2: Does misinformation lead to stockpiling?) is also addressed clearly in
this research.
Across two different lab experiments above, this study is therefore able to answer thoroughly the main question posed in the beginning. How do consumers interpret and respond
towards different reasons for product scarcity in Covid-19? When limited supply (vs. high
demand) is presented as a primary reason for product scarcity, consumers interpret such
message through social empathy and respond differently through the distinct level of engaging in stockpiling (and in-store hoarding). When misinformation is manipulated as another reason for product scarcity, consumers interpret through an unexplored psychological
factor other than perceived fear and also respond via the intention to involve in stockpiling
(and panic buying) differently. In sum, limited supply (vs. excess demand) and misinformation represent two independent variables (two reasons for product scarcity) in this study
while social empathy and fear present two different theorized consumer thoughts (but fear
does not work) and stockpiling is the main consumer reaction besides in-store hoarding
and panic buying as additional consumer reactions.
5.2. Theoretical contributions
The present research could meaningfully contribute to the existing marketing and advertising scholarly literature in many ways, as follows:
Firstly, despite the fact some marketing papers have previously studied the impact of kind
of scarcity message on changing purchasing behaviors (e.g. Gierl and Huettl, 2010; Ku et
al., 2013), these past studies mostly tackle ordinary buying behaviors. Put in a different
way, the effect of type of scarcity appeal on shaping buying behaviors remains poorly understood by the extant research from the perspective of pandemic. This means that it is still
unclear and under-investigated whether supply-framed message or demand-framed message is more persuasive in the context of stockpiling. In fulling this literature paucity, this
attempts to shed light on the advantage of supply-focused scarcity appeal against demandfocused scarcity appeal when dealing with stockpiling shopping behavior during crisis
times. This thus provides a fresh understanding of the persuasion of using different scarcity
messages to alter consumer’s behaviors.
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Secondly, past papers in marketing domain have underrated the underlying mechanism
behind the main effect of type of scarcity message (e.g. Gierl and Huettl, 2010; Ku et al.,
2013). This leads to the concerns regarding how and why supply-framed message is more
persuasive than demand-framed message and vice versa. Meanwhile, other papers which
focus on the conventional buying behaviour seem to pay only attention to the factor of exclusiveness and refer to emptied self-space as the psychological account to explain their
main effect (Van Herpen, Pieters, and Zeelenberg, 2009). Unfortunately, it is apparent that
this exclusiveness must not be the reason motivating consumers to purchase more and it is
not the cause for product scarcity in the pandemic. Alternatively, this study proposes the
role of social empathy in explicating why supply-framed appeal (i.e. limited supply) can be
more effective than demand-framed appeal (i.e. excess demand) in helping retailers deal
with stockpiling behavior. This can be deemed as one of very pioneering studies that address this psychological account of social empathy. This helps to explain the underlying
mechanism through which supply-framed appeal is more motivating than demand-framed
appeal in preventing stockpiling. Also, this highlights the room for future scholars to further consider the role of social empathy in affecting individual behavioral patterns, especially during pandemic periods.
Thirdly, although marketing research has previously investigated several reasons driving
product scarcity, little has been known about misinformation, which presents a crucial
cause of product scarcity during pandemic times (Yuen et al., 2020). Since past research
has underestimated this role of misinformation in understanding product scarcity, this current study theoretically contributes to bridging this gap as one of the first studies examining the importance of misinformation in understanding product scarcity.
Lastly, in the context of utilitarian shopping, previous research has noted that demandfocused scarcity can get more positive responses from purchasers by enhancing their purchases (Ku et al., 2013). In this present paper, the results are not the same as it has been
unveiled that supply-focused scarcity is actually more persuasive to lower the intention for
stockpiling act. These results appear different on the surface but they are not conflicting
when trying to understand them carefully. Indeed, both ordinary purchasing behavior and
stockpiling behavior all refer to purchases, thus once demand-framed appeal could encourage purchase behavior, this could also be interpreted that supply-framed appeal might dis-
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courage purchase behavior. In sum, the results in this study actually resonate with the previous findings in this stream.
5.3. Managerial implications
The findings in this research offer nuanced and insightful implications which might be
particularly interesting for practitioner. Firstly, this research shows that supply-framed
scarcity appeal is more effective to prevent stockpiling in the traditional offline shopping
environment. Thus, marketers and retailers should adopt this promotional and advertising
message approach to better deal with the shortage of many of necessity products now. By
doing the reverse pathway (i.e. promoting demand-framed scarcity message), this might
cause detrimental consequences for both consumers and sellers. At the same time, since
social empathy is very important for dealing with perceived product scarcity, retailers are
recommended to actively engage and organize more social activities within their scope in
order to better trigger the social connectedness among consumers (e.g. giving free hand
sanitizers on certain days for consumers).
On the other hand, this study has indicated that misinformation is another reason for
stockpiling and product scarcity. Therefore, policy makers must take actions to enact
stricter legal rules in order to better regulate the news on social media. During the
pandemic time, people stay at home more and spend more time surfing social media but
many of pieces of news from social media are fake information. As such, removing such
fake news is one effective way to deal with any artificial product scarcity information so as
to ensure the balance between supply and demand for necessity goods amid this crisis time.
5.4. Limitations and future research directions
This study is not without limitations, thus it is vital to acknowledge and address several
following drawbacks that confront this study for future research directions.
Firstly, though lab experiments might enhance the internal validity by controlling the experimental process well to lower the threat of confounding, the drawback of lab experiments is the low external validity because the behaviour is not measured in the real-life
setting and thus results are hard to generalized to the real world (Hulland and Houston,
2021). Given this increased concern about intention-behaviour gap (Hulland and Houston,
2021), future research is strongly encouraged to undertake field experiments in natural
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settings. For example, supply vs demand-framed appeals can be displayed at a real supermarket and the actual behaviours can be measured by the real number of purchases, sales
or frequency. This way will help to enhance the generalization of the main effect.
Secondly, this study employs convenience sampling in two experiments to recruit the experimental participants. From the methodological point of view, this non-probability sampling technique might yield biased and less representative sample due to the violation of
random selection process associated with high sampling error (Babbie, 2012). As part of
future research, probability sampling is encouraged to overcome this limitation. For instance, simple random selection (SRS) can be implemented on a predetermined sampling
frame (e.g. an identified list of customers of a local retain chain) to select the participants
for the experiments.
Thirdly, it should be noted that two experiments in this research focus only on utilitarian
product, namely toilet paper. This is necessity goods that often suffer from shortage during
the pandemic. However, it might be possible that the results might not be replicated to other hedonic products (e.g. sporty car, chocolate, luxury watch). Therefore, one direction for
future research is to further compare the supply- versus demand-framed effect on stockpiling between utilitarian products and hedonic products, which helps to elucidate whether
the main effect in this study can be extended to hedonic products or not.
Fourthly, past research has examined different personality traits as moderator related to
supply-demand framing such as social constraint (Verhallen and Robben, 1994), store location (Van Herpen, Pieters, and Zeelenber, 2005), need for uniqueness (Van Herpen, Pieters, and Zeelenberg, 2009) or consciousness (Gierl and Huettl, 2010). One drawback of
this study is the lack of discussion on any boundary conditions. This therefore deserves
more future research to examine some potential personality traits that might moderate the
main effect of supply-demand scarcity and misinformation on stockpiling. One such factor
is chronic regulatory focus (Higgins, 2002). Marketing literature documents that regulatory
focus can potentially moderate the persuasive impact of message framing (Lee and Aaker,
2004) but this direction remains unexplored by the extant research. Therefore, future research might investigate the role of promotion (vs. prevention)-focused orientation in understanding the persuasiveness of supply-demand framing. From the prospect-reasoning
perspective, prevention-oriented individuals suffer more from loss aversion than promo-
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tion-oriented counterparts, thus they might act differently when coping with risky situations (i.e. shortage of necessity products) (Kahneman and Tversky, 1979). As such, an investigation into the moderating role of regulatory focus is an interesting future direction.
Finally, because two samples for two experiments in this study were recruited in Germany,
the results are well applicable to the context of German market but must be generalized to
other markets with a caution. As the seriousness and issue of product scarcity in each country are different, people might behave dissimilarly when being exposed to supply-demand
framed message and misinformation-presented message. This then encourages more crosscultural research in the future to compare the effectiveness of supply-demand framed appeal across different countries.
5.5. Conclusion
Whenever crisis happens, product scarcity becomes a critical concern because this leads
consumers to engage in stockpiling behaviours. From the consumers’ side, these behaviours intensify the psychological discomfort and mental illness for consumers. From the
sellers’ side, stockpiling results in the disparity of product possession as a large part of
consumers are unable to have the products to consume. During the ongoing COVID-19
pandemic, product scarcity, especially necessity goods (e.g. toilet paper, facial mask), is
undoubtedly a topical issue. Therefore, understanding the reasons for product scarcity amid
this crisis time is of importance and relevance. This is the main motivation for conducting
this empirical research. To gain this understanding, a series of two experiments have been
carried out to examine two different reasons for product scarcity, namely scarcity appeal
and misinformation. In the first scenario-based (lab) experiment, this study has been able
to confirm that limited supply-framed appeal is more effective than high demand-framed
appeal in reducing stockpiling, which is a typical behavior representing the scarcity effect,
as well as in-store hoarding. This superior effect of supply-framed message to demandframed message is explained by social empathy as the underlying mechanism. In the second experiment, this study has been able to verify the effect of misinformation (from social
media) as another reason driving stockpiling and panic buying. These findings provide
insightful implications that are timely and relevant to the current business practice in the
retail industry as well as to policy makers.
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