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Panic buying has been observed across many regions during the COVID-19 pandemic which greatly disrupts
supply chains and market economies. The determinants of panic buying, upon being identified, can be applied to
control the escalation of panic buying behaviour that is highly detrimental to societies. This research aims to
synthesise the dual-system theory and stimulus-organism-response framework to investigate into the causes of
panic buying. Structural equation modelling is employed to analyse data collected from 508 residents in
Singapore. The results reveal that panic buying can be explained as a response to both environmental stimuli and
reflective thinking. Specifically, perceived susceptibility and perceived severity of a pandemic event as well as
social influence and social norm can stimulate consumers’ perceptions of scarcity and affective response, which
in turn leads to the impulsive decision of panic buying; meanwhile, a rational reflection which is operationalised
by perceived lack of control also influences panic buying. Furthermore, the perceived lack of control positively
moderates the effect of affective response on panic buying. Theoretically, this research provides a unique
explanation of panic buying. The findings also provide managerial implications on dealing with panic buying in

response to disasters such as a health crisis.

1. Introduction

The ongoing COVID-19 pandemic is severely affecting global com-
merce and re-shaping consumer behaviour [1]. One overt consumer
behaviour change is panic buying, which refers to unusual stockpiling of
a certain product or a broad range of goods fuelled by the fear of
stock-out or price increase. This behaviour can remain for a short while
or persist for a long time [2,3]. Panic buying has been witnessed and
studied during previous disasters [4]. However, the unique COVID-19
pandemic (with long-term influence and unpredictable scaling) which
spawns worldwide booming demand for sanitisers, masks, medicines,
food and toilet paper have engendered adverse impacts of hoarding
behaviour, leading to consumer stress, and price and supply chain dis-
ruptions [90]. This provides strong motivations for researchers to
re-visit consumer panic buying behaviour [5,6].

During the COVID-19 pandemic, panic buying has been observed in
more than ninety countries [7]. Considering the panic buying’s negative
impacts on global supply chains and commodity prices [7], the inves-
tigation of panic buying from various perspectives can be useful for
involved stakeholders such as policy makers [8]. Understanding the
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causes and effects of panic buying during COVID-19 shall be instru-
mental towards mitigating negative influences, controlling escalation
and ensuring preparedness against future herd behaviour. However,
research on this stream of literature remains inadequate [2]. Herein,
researchers have been investigating the psychological causes of panic
buying using various theories and methodologies. For example, Chua
et al. [9] found that health belief model and anticipated regret can
contribute to the understanding of panic buying behaviour; perceived
severity and perceived susceptibility of the pandemic, outcome expec-
tation of panic buying, cues from social media and self-efficacy can
indirectly lead to panic buying via the mediation of perceived scarcity
and anticipated regret. Yuen et al. [10] used Maslow’s hierarchy of
needs and survival psychology to explain panic buying behaviour. They
argued that physiological needs, safety needs, social needs and esteem
needs can explain responsible factors of panic buying. Arafat et al. [11]
identified contributory factors of panic buying through the analysis of
media reports. They found that perceived scarcity of products, growing
demands, the necessity of products, and anticipated price surge are most
frequently mentioned attributes of panic buying in online reports. Other
theories and models that have been discussed in prior research include
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the theory of planned behaviour, animal foraging theory and social
network theory [12-14]. Overall, the factors contributing to panic
buying include perceptions and personality psychological factors (i.e.
perceived scarcity, anxiety, fear of unavailability, and self-control) and
social psychological factors (i.e. observational learning, normative in-
fluence, and trust) [3].

It has been observed that panic buying can be explained as a peculiar
behaviour that is triggered by external environmental factors, and
through the internalisation of these factors, results in stockpiling
behaviour. Herein, the objective of this study is to provide a better un-
derstanding on various factors that impact panic buying behaviour by
anchoring on the integration of dual-system theory and stimulus-
organism-response (SOR) framework. The SOR framework examines
how environmental cues (i.e. pandemic) affect individuals’ cognitive
and emotional thoughts, which would consequently affect behavioural
reactions. This framework has been widely applied in consumer
behaviour studies [15]. Meanwhile, the dual-system theory (DST) pro-
poses that human behaviour is attributed by two distinct systems: an
automatic, impulsive system and a controlled, analytical and reflective
system [16]. DST has been applied to investigate behaviour patterns due
to its versatility [17,18]. The synthesis of the two theories is fitting in
this research because panic buying can be considered as a behaviour
triggered not only by stimuli from the pandemic and associated impul-
sive thoughts such as anxiety but also controlled by personal reflective
thoughts [19]. Specifically, environmental stimuli (i.e. pandemic) can
trigger consumers’ internal emotional and cognitive process (i.e.
perceived scarcity), and such internal process can subsequently result in
panic buying response. Moreover, a rational reflection on self-control
over the current situation can influence consumers’ decisions on panic
buying as well. A perceived loss of control can result in remedial
behaviour to gain a sense of security [20]. Therefore, the synthesis of the
two theories shall provide a coherent, fitting explanatory model for
panic buying.

This research contributes to the literature on panic buying by con-
ceptualising DST and SOR framework to explore how the dual-system
systems work together to affect panic buying behaviour. Laato et al.
[15] has conducted a valuable study on consumers’ unusual shopping
behaviour during the pandemic using the SOR framework. This research
takes a step further by arguing that panic buying can be considered as
more than a response to environmental stimuli. It is rationalised that for
the impulsive system, pandemic and societal stimulus can trigger
perceived anxiety and affective response which in turn leads to panic
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buying. For the controlled system, perceived lack-of-control directly
accounts for panic buying. This research also investigates the interaction
between the impulsive and reflective systems by examining the
moderation effect of perceived lack of control on the relationships be-
tween the impulsive system and panic buying. To achieve the research
objective, a questionnaire survey is conducted to collect representative
data from residents in Singapore. Then, structural equation modelling is
employed to analyse data because observable variables and latent var-
iables are involved in the analysis.

The rest of this paper is as follows. The theoretical model and
research hypotheses are introduced in Section Two. Research methods
are explained in Section Three. Analysis results are analysed in Section
Four. Finally, conclusions and recommendations are provided in Section
Five.

2. Literature review
2.1. Theoretical model

The theoretical model of this research is depicted in Fig. 1. To
investigate the determinants of panic buying behaviour, the SOR
framework and DST are integrated. The adopted theories and fourteen
proposed hypotheses are introduced in detail in the following parts.

2.1.1. Stimulus-organism-response framework

SOR is an extensively applied framework to understand human
behaviour. It consists of three stages: stimulus, organism and response.
Stimulus refers to social environments or environmental cues that could
arouse individuals’ psychological and behavioural responses or changes
[21]. Since this research is conducted in the context of COVID-19 and
panic buying behaviour is observed during the pandemic, the threats
from COVID-19 are considered as important environmental stimuli. Two
factors from the health belief model are extracted and applied to oper-
ationalise the stimuli from the ongoing pandemic, namely, perceived
severity and perceived susceptibility. The two factors are suitable
because they could measure the degree of adverse outcomes and like-
lihood of contracting the pandemic. Moreover, social influence and so-
cial norm are also used to operationalise stimulus because these social
constructs have been shown to exert major influence on consumer
behaviour and decisions during a pandemic [22,23].

Organism refers to intervening internal decision process that stands
between a stimulus and response [24]. Prior research has shown that an
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organism’s decision process includes both cognitive and emotional
processes [25]. Cognition concerns the formation of perceptive images
due to the environment stimulus while emotion concerns individuals’
feelings triggered by external environments, such as pleasure, arousal or
dominance [26]. Some ‘organism’ factors that have been studied in
consumer behaviours research include attitude, satisfaction, and
perceived value. This research takes both cognitive and affective pro-
cessing into consideration. Accordingly, the cognitive and emotional
mechanism are operationalised by perceived scarcity and affective
response. Perceived scarcity refers to individuals’ perception on the
degree of product unavailability during COVID-19 whereas affective
response is defined as an individual’s anxiety and fear towards the
shortage of products. Both cognitive and emotional factors are proposed
to be internal processes that mediate the effect of environmental cues on
panic buying.

Response refers to intentions, decisions or behavioural changes
caused by stimulus and ‘organism’ factors. The current study defines the
response as panic buying behaviour. Based on the SOR framework, so-
cial factors or external environments could stimulate individuals’ in-
ternal cognitive and emotional mechanisms which in turn influence a
response such as panic buying [26,27].

2.1.2. Dual-system theory

DST suggests that individuals’ behaviour is regulated by two parallel
systems: the impulsive system which is intuitive, fast and unconscious
and the reflective system which is controlled, slow and conscious [28].
The impulsive system would trigger an impulse to conduct an unplanned
behaviour while the controlled system would consider the long-term
value of the behaviour prior to its conduct [28].

This research synthesises the two psychological tenets (DST and SOR
framework) to investigate the determinants of panic buying. Based on
the SOR framework, the prospect of a specific stimulus triggering a
cognitive and then, an emotional reaction, can cause irrational behav-
iour such as panic buying. Therefore, this process could be considered as
an impulsive system. In the previous literature, the most commonly used
reflective system factor is self-regulation or self-control [29,30].
Self-control process is considered a reflective system because it concerns
the deliberate evaluation of individuals’ capabilities, current situation,
and long-term goals [31]. High self-control can prevent consumers from
succumbing to short-term impulses [31]. Individuals perceiving a lack of
control shall more likely lead to a decision to panic buy. Therefore,
perceived lack of control is considered as a reflective system in this
research.

2.2. The effects of health and social stimulus on emotional organism (H;
to Hg)

The effects of the stimuli created by the pandemic and society on
individuals’ perceived scarcity (H; to Hy) as well as affective responses
such as fear and anxiety (Hs to Hg) are discussed in the following.

Perceived susceptibility is defined as individuals’ perceptions of the
likelihood of contracting COVID-19. It is an essential component of the
health belief model to explain how health concerns impact consumer
behaviour. When the chances of contracting COVID-19 is high, a more
strict restriction on social activities and freight transportation is
emplaced [9]. Supply chains are vulnerable to disasters. When vehicle
movements and goods movements are restricted to control the propa-
gation of the pandemic [32], it takes a longer lead time for retailers to
replenish their inventories while a lack of product inventory is more
likely to occur due to the shortage of labour, lockdowns and border
control. Therefore, consumers can expect a higher level of product
limitation and unavailability. Further, the vulnerability raises emotional
anxiety because of anticipation of frequent product shortage. Therefore,
the following hypotheses are proposed:

H1. : Perceived susceptibility has a positive influence on perceived
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scarcity.

H2. : Perceived susceptibility has a positive influence on affective
response.

Perceived severity is defined as the consequence of the adverse effect
that COVID-19 poses on an individual’s well-being, such as job security
and economic conditions, family relationship and psychological health.
Research has shown that the pandemic is associated with mental health
issues such as depression, loneliness and suicide [33,34]. COVID-19 also
triggers economic recession; many factories are forced to close and many
job positions are retrenched due to sluggish economy [35]. When in-
dividuals perceive a severe negative outcome associated with the
pandemic such as a long-term compulsive social distancing, more fac-
tory shutdowns, supply chain collapse, they tend to lose confidence in
the future recovery of the pandemic and the replenishment of supply
chain, and correspondingly, shall expect more restricted productivity
and increasing unavailability of products. In addition, the worsened
expectation on product supply lower consumers’ confidence in
acquiring goods and therefore, brings about emotional anxiety. There-
fore, the following hypotheses are proposed:

H3. :Perceived severity has a positive influence on perceived scarcity.
H4. :Perceived severity has a positive influence on affective response.

Social influence refers to how external information and environ-
mental cues impact the individuals’ thoughts and decisions [36]. It is an
important determinant in the field of psychology as influencing human
emotions and behavioural changes [37]. Social influence can be classi-
fied into informative influence and normative influence [38]. Informa-
tive influence elicits conformity based on the information provided by
others such as social media whereas normative influence elicits con-
formity to fulfil the expectation and cues of important people, such as
friends or families [39]. Social influence can also be derived from co-
ercive influence which elicits compliance to avoid punishment or obtain
rewards, and non-coercive influence which represents proactive attitude
change due to external information [40]. Social influence influences an
individual’s emotions and attitude because individuals are engaged in
complex social relationships [41]. As a part of social reciprocal net-
works, individuals show compliance to surrounding influences [42].

The current research defines social influence as the influence from
the information that consumers gather from various social media plat-
forms. With widespread application of smartphones and other mobile
devices, it is becoming easier for individuals to obtain information. The
information sourced from different channels has been shown to impact
consumer psychological states [43,44]. Media coverage of the pandemic
severity or empty shelves can result in psychological discomfort and
stress [45,46]. Further, wrong information or contamination informa-
tion can exacerbate people’s anxiety and hopelessness [45] Information
on supply chain disruption and the hoarding behaviour of others
enhance individuals’ belief in product limitation and trigger fear on
stock-out of essential products. Therefore, the following hypotheses are
proposed:

H5. : Social influence has a positive influence on perceived scarcity.
H6. : Social influence has a positive influence on affective response.

Social norm refers to “rules and standards that are understood by
members of a group, and that guide or constrain social behaviours without the
force of law” [47]. Social norm is acknowledged to be an important
explanatory factor of human psychology that works explicitly and
implicitly [48]. The expectation, cues and behaviour of other social
members influence an individual because individuals tend to comply
with social norms to pursue a sense of belonging and social identifica-
tion [49,50].

The current study defines social norm as the acceptance of stock-
piling products by community members. Usually, rational consumers
purchase only needed products. However, the threat from COVID-19 has
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triggered a non-conventional, emerging norm to purchase more prod-
ucts than needed. Based on emergent norm theory, such panic buying
behaviour is interpreted as a collective reaction to the fear of the
pandemic [51]. Such behavioural change is affected by the information
that product shortage is likely to happen due to the pandemic, and
conveys the information that product unavailability might possibly
affect normal life. Therefore, the perception of product scarcity is thus
formed and enhanced. Higher social acceptance of hoarding makes
purchasing products more difficult than usual, and increases anxiety and
worry about failing to get the required products. Therefore, the
following hypotheses are proposed:

H7. : Social norm has a positive influence on perceived scarcity.

H8. : Social norm has a positive influence on affective response.

2.3. The effects of perceived scarcity on affective response

Perceived scarcity has certain effects on affective responses (Ho).
Perception can be understood as the formation of perceptive pictures
through the organisation of received environmental stimulus and this
study proposes that perception precedes the emotional process [25].
Existing literature has found that perceived scarcity produces a series of
affective responses. Guo et al. [52] posited that limited-quantity scarcity
which refers to the restriction on the quantity and limited-time scarcity
in the provision of products within only a certain period causes con-
sumers’ pressure and competitive arousal to obtain the product before
others. Scarcity also triggers other negative emotions such as grief,
agitation and sadness [53]. When consumers fail to obtain the desired
item, they are likely to feel sad about not getting the product and blame
the retailers [53].

The current study proposes that the perception of stock-out can result
in fear and anxiety [54]. Products such as sanitisers are necessary not
only for daily life but also have utility as protective measures against the
pandemic. Therefore, the shortage of supply coupled with high demand,
and the unknown about the future, lead to the fear of the inability to
purchase those products. Therefore, the following hypothesis is
proposed:

H9. :Perceived scarcity has a positive influence on affective response.

2.4. The effects of perceived scarcity and affective response on panic
buying

There exists positive relationship between individuals’ cognitive and
affective processes and panic buying behaviour (Hy to Hi). Previous
literature has demonstrated that perceived scarcity influences consumer
behaviour [55,56]. From the principles of economics, scarcity could
come from both supply and demand side [57]. The ongoing pandemic
leads to reduced productivity and decreases expected supply, while
consumer’s high demand for certain products exacerbates the shortage
of products. Based on the reactance theory, such scarcity causes reduced
perceived freedom [58]. The sense of losing freedom to engage in a
behaviour causes individuals to possess a stronger desire to regain
freedom. Individuals tend to have higher motivations to perform the
behaviour once it becomes accessible. Therefore, individuals are more
likely to exhibit panic buying behaviour driven by the fear of resource
scarcity. When individuals perceive possible unavailability of certain
products, they would be motivated to obtain more products than what is
needed when it is still available to safeguard their freedom [9]. Corre-
spondingly, the following hypothesis is proposed:

H10. : Perceived scarcity has a positive influence on panic buying.
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Affect, a subjective emotional state, is an important determinant of
human behaviour [59]. Positive emotions or negative emotions can
encourage or discourage humans from accomplishing a certain behav-
iour [60]. Affective response refers to individuals’ emotions that arise
from stimuli [61]. Researchers have investigated the impact of affective
response on consumer behaviour. For example, Bitner [62] proposed
that affective responses are associated with two kinds of behaviours:
approach and avoidance behaviour. Nusairat et al. [63] found that
customers’ emotions mediate between social cues and consumption
behaviour. Chan et al. [64] posited that positive affective responses,
such as self-gratification, indicate a higher chance to purchase luxury
products.

Affective response is defined in the current study as fear or anxiety
caused by the pandemic and social factors. The negative emotions
caused by product shortage and price mark-up affect purchasing
behaviour. When consumers possess higher fear of product shortage,
they tend to purchase more products to overcome the negative emotions
which gives them a sense of security. Therefore, the following hypoth-
esis is proposed:

H11. : Perceived scarcity has a positive influence on panic buying.

2.5. The effects of perceived lack of self-control on panic buying

The individuals’ perceived lack of control influences panic buying
(Hj2). Self-control process is considered as a controlled, reflective sys-
tem. Self-control allows an individual to judge if he or she has control
over the current situation, and inhibits impulsive responses (i.e. panic
buying) to stick to original norms [29]. Existing literature has posited
that consumers with lower self-control are more easily influenced and
persuaded by external forces than consumers with high self-control [51].
This is because consumers with high self-control tend to commit to
established long-term objectives, make rational decisions and avoid
being affected or changed by the influence of one specific instance [65].
On the other hand, consumers would try to regain control over the sit-
uation if they experience a loss of control [3]. They perform actions that
they believe help them return to a better, controlled state [66].

The current study defines perceived lack of self-control as a lack of
self-efficacy to achieve goals after a meticulous evaluation. If consumers
evaluate that product unavailability is out of their control, and are
overwhelmed by the thoughts that the pandemic is going to getting
worse in the future, they would more likely exhibit panic buying
behaviour to regain control. On the contrary, consumers who judge they
have high self-control and it is not worthwhile to hoard products would
stick to original shopping behaviour. They divert their attention to other
activities, for example, adapting to a healthier lifestyle or looking for
proper substitute products. Therefore, a perceived lack of control is
more likely to lead to a decision to hoard products, and the following
hypothesis is proposed:

H12. : Perceived lack of control has a positive influence on panic
buying.

2.6. The moderation effect of perceived lack of self-control

It is rationalised that perceived lack of control has a moderation ef-
fect on perceived scarcity and on affective response (H;3 to Hy4). Martin
and Sloman [67] posited the interaction of the impulsive system and the
reflective system, indicating that the two systems function more than
parallelly impacting consumer behaviour. The two systems can work
jointly during certain stages to influence individuals’ decision-making
[68]. Self-control has been used as a moderator in human psychology
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and behaviour studies [69,70]. Some previous studies on dual-system
theories have also tested the moderating effects of self-control or
self-regulation [71]. Consumers who consider themselves to lack control
over the current situation would perceive scarcity to be more severe and
hence, overcompensate in their behaviour by panic buying. On the other
side, consumers who judge they have enough control would be more
rational, perceive scarcity to be less severe and undercompensate in
their behaviour in terms of panic buying. Therefore, it is proposed that
perceived lack of control function as a moderator that interacts with the
impulsive decision triggered by the organism. The following hypotheses
are proposed:

H13. : Perceived lack of control enhances the effect of perceived
scarcity on panic buying.

H14. : Perceived lack of control enhances the effect of affective
response on panic buying.

3. Methodology
3.1. Constructs and measurement items

The measurement items are basically adopted or adapted from prior
research studies. The constructs consist of: four stimuli - perceived
susceptibility (SUS), perceived severity (SEV), social influence (INF),
social norm (NOR); two organism factors - perceived scarcity (SCA),
affective response (AFE); one reflection factor - perceived lack of control
(PLC); and one response factor - panic buying behaviour (BUY). Detailed
measurement items and sources are listed in Table 1.

3.2. Survey design and sampling process

A questionnaire survey is conducted to collect the data. The designed
questionnaire is composed of three sections. A short introduction of the
research background (i.e. COVID-19 and panic buying) and research
purpose, as well as the guarantee of confidentiality are provided in the
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first section. The guarantee basically states that the collected data will
only be used for academic purpose and any private information will not
be disclosed to any third party, therefore, the respondents would thereby
be encouraged to give honest answers. The demographic information of
participants is enquired in the second section, including gender, age,
household income and housing type. In the third section, respondents
are asked to rate the level of agreement on the measurement items in
Table 1 between “1 = extremely low” to “7 = extremely high” based on a
seven-point Likert Scale.

A professional survey company, Qualtrics is engaged to administer
the online survey. To ensure the validity of the responses, attention
checkers are built into certain questions. For instance, respondents are
asked to select ‘4’ for a question. Responses who failed to select the
assigned answer correctly are disqualified and deleted from the sample.
The samples are collected for 17 days from June to July 2020. A total of
508 valid questionnaires are collected. A lump sum contract price is paid
to Qualtrics, being inclusive of the rewards to participants who
completed the questionnaire.

3.3. Responses bias test

Since the survey uses a self-administrated method whereby the in-
dependent variables and dependent variables are obtained from the
same sample, non-response bias and common method bias might
weaken the result validity. To test non-response bias, the responses are
divided into two equal groups based on the completion time [78]. A
simple t-test is conducted to examine the mean difference between the
two groups. The result shows that there is no significant difference be-
tween the two groups. Therefore, non-response bias is not of concern in
this research.

To test the common method bias, Harman’s single factor test is
applied and all observable items are loaded into one single factor. The
total variance of the single factor model is 34.8 % which is below the
critical value of 50 % recommended by Podsakoff et al. [79]. Therefore,
common method bias is not a major issue for this research.

Table 1
Measurement items.
Construct ID Measurement Item Source
Perceived SuUS1 My chance of contracting COVID-19 is greater than others Becker and Maiman [72]; Huang et al.
susceptibility SUS2 Due to my physical health, I would more probably contract COVID-19 [73]

SUS3 I feel that my probability of contracting COVID-19 in the future is high

Perceived severity SEV1 The thought of contracting COVID-19 scares me

SEV2 If I had COVID-19, my career would be endangered

Huang et al. [73]

SEV3 If I had COVID-19, my relationships with my family and friends will be affected

Social influence INF1
19

The media portrays public fear for the volatility of product prices and supply shortage during COVID-

Sheu and Kuo [74]

INF2 The media portrays the public frequently rush into a panic buying for products during COVID-19

Social norm NOR1

My friends find it acceptable to stockpile products

Gong et al. [75]

NOR2 My family members find it acceptable to stockpile products
NOR3 My colleagues/classmates find it acceptable to stockpile products

Perceived scarcity SCA1

The products that I feel I want to buy will be very limited during COVID-19

Byun and Sternquist [76]

SCA2 The brand availability for a product will be very limited during COVID-19
SCA3 The sizes of a product will be very limited during COVID-19
SCA4 The types of products will be very limited during COVID-19

Affective response AFE1

I am anxious about the volatility of product prices during COVID-19

Sheu and Kuo [74]

AFE2 I have a great fear of supply shortage of products during COVID-19
AFE3 I am usually seized with panic due to the perceived phenomenon of products shortage during COVID-

19
Perceived lack of PLC1 I felt that I could not control what was happening
control PLC2 I felt that the situation was out of my hands

PLC3 I was nervous and confused
Panic buying BUY1 I had the urge to grab products immediately

Kemp et al. [77]

Byun and Sternquist [76]; Sheu and Kuo

BUY2 I snapped things up during the shopping trip in this shop [74]
BUY3 When I took a product, I did not want to place it down even though I was not certain if I would

purchase it or not
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Table 2
Confirmatory factor analysis results.

Construct Item A AVE CR

Perceived susceptibility Sus1 0.816 0.741 0.896
SUS2 0.912
SUSs3 0.852

Perceived severity SEV1 0.676 0.533 0.772
SEV2 0.836
SEV3 0.666

Social influence INF1 0.888 0.612 0.756
INF2 0.661

Social norm NOR1 0.880 0.785 0.916
NOR2 0.874
NOR3 0.904

Perceived scarcity SCA1 0.799 0.731 0.916
SCA2 0.875
SCA3 0.880
SCA4 0.865

Affective response AFE1 0.668 0.584 0.807
AFE2 0.837
AFE3 0.779

Perceived lack of control PLC1 0.764 0.598 0.817
PLC2 0.807
PLC3 0.749

Panic buying BUY1 0.842 0.666 0.857
BUY2 0.790
BUY3 0.816

Model fit indices: y?/df = 1.94, (p < 0.05); CFI = 0.970.; TLI = 0.963; RMSEA =
0.043; SRMR = 0.050.

3.4. Demographic characteristics

For the collected 508 responses, the proportion of male is around 51
% and the proportion of females is around 49 %. This gender distribution
is rather close to Singapore residents’ gender ratio of 51.1 %:48.9 %."
Furthermore, respondents ageing between 16 and 34 years account for
49 % of the total sample. About 38 % of the sample fall between age
35-49 years and 13 % of the respondents are older than 50 years old.
The median of the age distribution falls between 35 and 49 years which
is consistent with the median age of the whole Singapore’s population of
42.4 years.” Moreover, 45 % of the respondents have higher than
SGD8000 household monthly income and the remaining 55 % re-
spondents receive lower than SGD 8000 household monthly income.
Around 78 % of the participants’ housing type is public housing which is
close to the average ratio of Singapore’s whole resident population (80
%).> The collected sample is therefore considered representative of
Singapore’s resident population.

4. Results and discussion

A two-step process is performed for data analysis. Firstly, confir-
matory factor analysis is performed to examine the reliability, validity
and model fit of the measurement model. Thereafter, structural equation
modelling is performed to examine the relationships among constructs
in order to test the proposed research hypotheses.

4.1. Measurement model analysis

The results of confirmatory factor analysis are illustrated in Table 2.
Comparative fit index (CFI) and Tucker-Lewis index (TLI) values are
above 0.95 [80]. Root mean square error of approximation (RMESA) is

1 https://www.msf.gov.sg/research-and-data/Research-and-Statistics/
Pages/Singapore-Demographic-Sex-Ratio-Males-to-Females.aspx.

2 https://www.worldometers.info/world-population/singapore-population/.

s https://www.hdb.gov.sg/cs/infoweb/about-us/our-role/public-housi
ng-a-singapore-icon#:~:text=The%20flats%20spell%20home%20for,optimal
%20living%20environment%20for%20residents.
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below the threshold of 0.8 and standardised root mean square residual
(SRMR) is below 0.10 [80]. The results indicate acceptable model fits.
Moreover, all factor loadings are greater than 0.60 and composite re-
liabilities are greater than 0.70, suggesting that the measurement items
are reliable [81]. The measurement items are valid as well. The average
variance extracted (AVE) values are all greater than 0.50, suggesting
good convergent validity [81]. Therefore, the latent constructs are well
reflected by their corresponding items. As shown in Table 3, the corre-
lation between any two constructs is smaller than the respective squared
root of AVE values. Therefore, discriminant validity is supported.

4.2. Structural model analysis

The results of structural equation modelling are presented in Fig. 2.
The results suggest acceptable model fit (y?/df = 2.10, p < 0.05); CFI =
0.951; TLI = 0.943; IFI = 0.951; RMSEA = 0.050; SRMR = 0.055).
Additionally, the squared multiple correlation (R%) of perceived scarcity
is 0.276. The R? of affective response and panic buying are 0.588 and
0.433, respectively. The values indicate acceptable explanatory power
[82].

Age, gender and income are used as controlling variables in this
study because they could possibly influence consumer behaviour. The
coefficients of “age” “gender” “income” are —0.052, 0.048 and 0.113,
respectively. Only the effect of income on panic buying is significant.
The significant impact of income on panic buying behaviour is expected
because income is positively associated with consumption. Higher
household income indicates a higher disposable income and therefore, a
relatively stronger purchasing power to stock up on the products. On the
contrary, lower household income indicates higher budget restrictions
and relatively lower purchasing power. Furthermore, although age is
shown to have a negative influence on panic buying, the effect is not
significant. One possible explanation is that the COVID-19 has affected
humans’ lives regardless of age. People of different ages have the
motivation to hoard products such as sanitisers to protect themselves
from the pandemic. Therefore, although it can be argued that younger
generations might perceive they are less vulnerable to diseases and
would take fewer protective measures, the result does not support such
argument. Moreover, gender is not found to have a significant effect on
panic buying as well. This result is consistent with some previous studies
[83,84]. Despite possible behavioural heterogeneity caused by different
gender characteristics, demands and lifestyles [85], panic buying
response does not display difference between males and females.

After taking into account the effects of controlling variables, all hy-
potheses are found to be supported in this study as indicated in Fig. 2.
Perceived susceptibility and perceived severity have significant positive
effects on perceived scarcity and affective response, supporting H; to Hy.
The results show that the two health belief factors impact consumers’
emotions and cognitions. When consumers perceive a less severe
outcome or lower likelihood of contracting COVID-19, they tend to
expect less strict limitations on social distancing and cargo movements,
higher productivity in production and availability of products. There-
fore, they shall be less concerned about scarcity or develop negative
emotions.

Social influence is shown to have significant positive effects on
perceived scarcity and affective response, confirming Hs and Hg. The
results support the influential power of various media platforms on
consumers’ perception of scarcity and emotional changes. The
advancement of technologies has simplified humans’ lifestyle. Humans
are able to access greater amount of information. However, the reported
information might be exaggerated or targeted to attract attention.
Consumer who cannot well distinguish the information may be
misguided. Furthermore, information carried by media platforms can
shape individuals’ perceptions. For example, continuous reports on
supply chain disruptions during the pandemic can enhance consumers’
expectation of product shortage. Coverage on stockpiling behaviour in
other regions further strengthens consumers’ beliefs in a stock-out and
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Table 3
Squared root of AVE and correlations of constructs.
Sus SEV INF NOR SCA AFE PLC BUY
Sus 0.861"
SEV 0.502" 0.730
INF 0.216 0.361 0.782
NOR 0.271 0.400 0.366 0.886
SCA 0.372 0.392 0.352 0.334 0.855
AFE 0.448 0.605 0.458 0.536 0.513 0.764
PLC 0.036 0.175 0.297 0.115 0.313 0.212 0.773
BUY 0.459 0.448 0.237 0.521 0.464 0.578 0.254 0.816
@ Squared root of AVE values are along the main diagonal.
b Correlations between constructs are below the main diagonal.
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SRMR = 0.060.

Note: * indicates a significant effect

Fig. 2. Structural modelling result.

Fit indices: Xz/df = 2.10, p < 0.05; CFI = 0.951; TLI = 0.943; IFI = 0.950; RMSEA = 0.050; SRMR = 0.060. Note: * indicates a significant effect

triggers fear of not being able to obtain sufficient products. Therefore,
the influence from social media must not be overlooked.

Social norms are shown to exert a significant positive effect on
perceived scarcity and affective response as well. Thus, H; and Hg are
supported. The results reveal that social norms are important in-
struments that influence consumers’ attitudes and perceptions. The
collapse of restrained buying behaviour and the emergence of panic
buying due to the pandemic cause consumers to form the perception of
scarcity because as more people are accustomed to panic buying,
perceived scarcity is expected to escalate due to competition. Further-
more, consumers tend to be more anxious as it becomes increasingly
difficult to purchase necessary products.

Perceived scarcity has a significant positive effect on affective
response, thus, Hg is supported. The result empirically supports the
hypothesis proposed by Arafat et al. [20]. that perception of scarcity can
lead to panic buying. The result further ascertains that affective response
is influenced not only by external stimuli but also by cognitive percep-
tions that involve analysing and interpreting external surroundings.
Scarcity indicates fewer resources are available and more efforts are
required to obtain needed products. For instance, when consumers
perceive lower scarcity, they are less bothered by the woe, fear and
anxiety for not being able to obtain enough resources for survival.
Therefore, getting rid of the perception of scarcity is essential to reduce
emotional stress.

Both perceived scarcity and affective response have significant pos-
itive effects on panic buying, supporting Hjo and Hj;. The significant
effect of perceived scarcity is in line with the reactance theory. When
consumers perceive abundant resources, they have more freedom to
choose from available goods and are less motivated to stockpile. Enough
inventory to satisfy demands indicates a lower possibility of price in-
crease caused by surplus demand. Therefore, perceived scarcity drives
panic buying behaviour. Moreover, the significant effect of affective
response corroborates the importance of emotions, feeling and thoughts
on influencing consumer behaviour.

Further, perceived lack of control is demonstrated to be positively
associated with panic buying behaviour, supporting Hi,. This is in line
with the dual-system theory that panic buying behaviour is influenced
by impulsive responses from external stimuli and rational reflection on
self-control ability. When consumers judge that they have enough con-
trol over the current situation, they are more likely to stick to normal
shopping behaviour. However, when consumers evaluate that the cur-
rent situation is out of their control and they would suffer more in the
future if they do not stockpile, they shall panic buy to regain control.

The testing of moderation effect is based on the indicant product
approach proposed by Ping Jr [86]. The basic logic is to use
cross-product of measurement items to examine if the interaction of
latent variables has a significant effect on the exogenous variable. To
illustrate, the indicators of perceived lack of control and affective
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response are mean-centred before performing cross-product to over-
come multicollinearity issues. Thereafter, the measurement items of
perceived lack of control and affective response are summed, respec-
tively. The two summed values are multiplied to create a single indicator
of the latent interaction factor. The significance of the interaction factor
is tested by running the model. It is found that the moderating effect is
significant, supporting Hy4. However, the effect of perceived lack of
control on the path between perceived scarcity and panic buying is not
significant; therefore, H;3 is not supported. A possible explanation is
that reflective system has more influence on emotional processing while
interacts less with consumers’ cognitive processing. The effects of
reflective system on cognitive responses could be studied further in the
future. The results suggest that consumers who exhibit low control are
more anxious about the situation and more likely to exhibit panic buying
than consumers who have greater control.

4.3. Direct, indirect and total effects

The influences of the exogenous variables on endogenous variables
are presented in Table 4. For the direct effects, the main determinants of
perceived scarcity are perceived susceptibility (az; = 0.225, social in-
fluence (as; = 0.216), social norms (as; = 0.146), and perceived severity
(a;; = 0.136). For affective response, in descending order of importance,
the determinants are normative social norms (ay; = 302), perceived
severity (aj2 = 0.291), perceived susceptibility (azz = 0.167), and social
influence (azz = 0.121).

As for the indirect effects, in descending order of importance, the
drivers of affective response are perceived susceptibility (bzz = 0.045),
social influence (b3 = 0.044), social norms (b42 = 0.029), and perceived
severity (b;2 = 0.028).

For the total effects, affective response has the largest effect on panic
buying (cy3 = 0.526). This is followed by perceived scarcity (ce3 =
0.269), social norms (c43 = 0.198), perceived severity (c;s = 0.190),
perceived susceptibility (c23 = 0.148), social influence (c33 = 0.122),
and perceived lack of control (c53 = 0.087).

Table 4
Direct, indirect and total effects.

Exogenous (i) Endogenous (j)

Perceived Affective Panic

scarcity response buying
Direct effects (ay) of ...
Perceived severity 0.136 0.291 -
Perceived susceptibility 0.225 0.167 -
Social influence 0.216 0.121 -
Social norms 0.146 0.302 -
Perceived lack of control - - 0.087
Perceived scarcity - 0.203 0.163
Affective response - - 0.526
Indirect effects (by) of ...
Perceived severity - 0.028 0.190
Perceived susceptibility - 0.045 0.148
Social influence - 0.044 0.122
Social norms - 0.029 0.198
Perceived lack of control - - -
Perceived scarcity - - 0.106
Affective response - - -
Total effects (c;) of ...
Perceived severity 0.136 0.319 0.190
Perceived susceptibility 0.225 0.212 0.148
Social influence 0.216 0.165 0.122
Social norms 0.146 0.332 0.198
Perceived lack of control - - 0.087
Perceived scarcity - 0.203 0.269
Affective response - - 0.526

International Journal of Disaster Risk Reduction 64 (2021) 102484

5. Conclusion

The objective of this research study is to provide a holistic expla-
nation for panic buying during the COVID-19 pandemic from a psy-
chological perspective. Anchoring on the stimulus-organism-response
framework and dual-system theory, this study proposes a theoretical
model to explain the drivers of panic buying. An online questionnaire
survey is conducted that involves 508 respondents. Then, confirmatory
factor analysis and structural equation modelling are employed to
analyse the data. The results indicate that environmental stimuli which
includes perceived scarcity and affective response trigger the internal
organism. Further, perceived scarcity, affective response and perceived
lack of control could directly shape panic buying.

5.1. Theoretical contributions

This research makes theoretical contributions in the field of con-
sumer behaviour and consumer psychology. Firstly, limited research has
been conducted on panic buying during the COVID-19 focusing from the
external (i.e. stimulus) and internal (i.e. psychological cognition) lens.
This topic subject matter is well worthy of investigation because a better
understanding of panic buying behaviour is critical for establishing
suitable policies to manage the escalation of panic buying and promot-
ing the recovery of supply chain networks. This research enriches the
stream of literature by examining impulsive organism factors (i.e.
perceived scarcity and affective response), which are induced by health
concerns and social factors, and rational reflection (i.e. lack of control)
that influence panic buy. Secondly, this research extends the SOR
framework and dual-system theory to the area of panic buying behav-
iour. This research has identified the following determinants of panic
buying: perceived severity, perceived susceptibility, social influence,
social norms, perceived scarcity, affective response, perceived lack-of-
control. Thirdly, this research models the interaction of impulsive sys-
tem and reflective system with the moderating effect of perceived lack of
control. The moderating effect of lack of control on the influence of
affective response on panic buying provides empirical evidence on the
interaction of the two systems. This suggests that panic buying behav-
iour is linearly as well as jointly influenced by the impulsive and
reflective system. Yet, the impulsive system plays the more dominant
role in the decisions to panic buying.

5.2. Policy implications

The research findings provide a basic understanding of panic buying
behaviour for policymakers and businesses. This study also provides
implications for policymakers on the control of panic buying under
COVID-19 as well as improve preparedness against future health crisis.

Firstly, considering the impacts of the COVID-19 threats on con-
sumers’ perceived scarcity and affective responses, strict measures can
be taken to combat the spread of the pandemic and reduce the likelihood
of contracting COVID-19. For example, compulsory social distancing
and mask-wearing, strict position tracing can be continued and adjusted
according to the development of the pandemic. Promotion of hygiene
habits and appropriate support on job safety or job shift should be
considered to reduce the severity of COVID-19.

Secondly, as media has an important role in conveying external in-
formation and shaping consumers’ perceptions, the exaggeration or
manipulation of coverage should be curtailed to the greatest extent. The
media should be aware of their responsibility in nullifying rumours and
presenting useful information to the public [87]. Moreover, since a lack
of trust in government’s control ability can increase the likelihood of
panic buying [20], government agencies can take advantage of various
media platforms such as televisions and social media to distribute
necessary information on how to properly protect oneself from con-
tracting COVID-19 and update on the real-time development as well as
effective control measures to effectively combat the pandemic and gain
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public faith [88]. They shall endeavour to pass positive news to the
public to allay public’s fear and anxiety. For example, retailers’ efforts to
replenish inventory, the government’s support on creating a safe
working environment and effective measures to combat the pandemic
can build public’s confidence in the resilience of supply chains.

In addition to the utilisation of social media to convey positive in-
formation, appropriate limits on products that can be purchased can
serve to minimise stock-out situations. This is consistent with Arafat
et al. [88] ‘s suggestions to put a bar on product purchasing and provide
assistance to people with special needs. This can effectively reduce
consumers’ perception of scarcity and fear due to large purchases of
products. Additionally, businesses should also enhance their resilience
towards disasters. Government as well as upstream and downstream
businesses should cooperate to combat supply chain collapse. Advanced
technologies such as blockchain-based tracing and big data analysis can
be applied to collect real-time demand information of customers so that
businesses have a clearer command on which product should deserve
more attention and require more inventories. Automating production
process and strict monitoring of labour’s health conditions contribute
towards creating a safer and more efficient working environment so that
basic production requirements can be met even in the pandemic. In
summary, efforts on rebuilding supply chains and the acknowledgement
of those endeavours to the public play a crucial role in reducing con-
sumers’ perceptions of scarcity, which in turn limits panic buying
behaviour.

Furthermore, as consumers who have low self-control are more
prone to panic buying, measures should be applied to enhance con-
sumers’ sense of control. Since public sensitisation is helpful for coping
with panic buying [89], psychological education programmes aiming at
helping consumers to improve the ability to have rational judgment and
restoring self-control can be established.

5.3. Limitations and recommendations

This study has several limitations. Firstly, this study is conducted in
Singapore which has its own unique demographic characteristics. Strict
social distancing measures are vigorously put into practice in Singapore.
Additionally, Singapore relies heavily on imports. Therefore, the result
would not be directly generalisable to other countries. Future research
should be conducted in other countries or cultural backgrounds to cross-
validate the analysis results. Secondly, this study synthesises two tenets
and identifies environmental stimuli from the health belief model and
social factors. Future study shall consider incorporating other suitable
theories and factors to improve the explanatory power of the model.
Thirdly, the moderation effects of demographic factors should be stud-
ied further. Fourthly, this study examines panic buying based on a single
point in time. Longitudinal observation and assessment shall be under-
taken to detect changes in the effects of the determinants across different
periods of the COVID-19 pandemic.
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