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Conceptualising the panic buying phenomenon during COVID-19 as an 

affective assemblage 

Abstract 

Purpose – This study aims to conceptualise the panic buying behaviour of consumers in the 

UK during the novel COVID-19 crisis, using the assemblage approach as it is non-deterministic 

and relational and affords new ways of understanding the phenomenon. 

Design/methodology/approach – The study undertakes a digital ethnography approach and 

content analysis of Twitter data. A total of 6,803 valid tweets were collected over the period 

when panic buying was at its peak at the beginning of the first lockdown in March 2020.

Findings – The panic buying phase was a radical departure from the existing linguistic, 

discursive, symbolic, and semiotic structures that define routine consumer behaviour. We 

suggest that the panic buying behaviour is best understood as a constant state of becoming, 

whereby stockpiling, food waste, and a surge in cooking at home emerged as significant 

contributors to positive consumer sentiments. 

Research limitations/implications – We offer unique insights into the phenomenon of panic 

buying by considering DeLanda’s assemblage theory. Our work will inform future research 

associated with new social meanings of products, particularly those that may have been 

(re)shaped during the COVID-19 crisis.

Practical implications – The study offers insights for practitioners and retailers to lessen the 

intensity of consumers’ panic buying behaviour in anticipation of a crisis and for successful 

crisis management.

Originality/value – Panic buying took on a somewhat carnivalesque hue as consumers 

transitioned to what we consider to be atypical modes of purchasing that remain under-

theorised in marketing. Using the conceptual lenses of assemblage, we map bifurcations that 

the panic buyers’ assemblages articulated via material and immaterial bodies. 

Keywords 

Affective assemblage, Assemblage bifurcations, COVID-19, Netnography, Panic buying, 

Sentiment analysis, Twitter analysis

Paper type Research paper
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1. Introduction

The panic buying phenomenon occurs in the face of a crisis that can trigger several measures 

of containment, which, in normal situations, would be perceived as extreme (e.g., social 

distancing and the closure of shops and workplaces), drive up prices, and take essential goods 

(such as face masks for health workers) out of the hands of the people who need them most 

(Baldwin and di Mauro, 2020). Thus, by late March 2020, at the time of the data collection for 

this study, as the lockdown began and the death toll started to escalate, fear of pandemic grew 

real and panic set in (Nuki, 2020). Panic buying was not induced simply by a need for self-

isolation or social distancing. In fact, the situation spiralled when amplified by images reported 

in the media resulting in queues outside supermarkets and online delivery slots filling up. 

Accordingly, despite the government’s advice against ‘panic buying’ essential commodities, 

such as toilet paper, tinned food, and handwash, consumers’ response was the opposite: “buy 

as much of these as humanly possible and consume the way out of catastrophe” (Mazey, 2020). 

We will be investigating the different factors of panic buying by adopting a netnography 

approach via the use Twitter data. In doing so, the different stages of our analysis will be 

informed by Deleuze and Guattari’s ontology of affective assemblages.

We theoretically contextualise this atypical consumer behaviour, using DeLanda’s 

conceptualisation of assemblages. This conceptualisation, anchored in the context of a panic 

buying assemblage, enables us to explicate consumer behaviour via its emergent properties, 

characterised by transience, ephemerality, and fluidity (Diaz Ruiz et al., 2020). Previous 

research indicates that opinions provided on social media platforms can have an enormous 

impact on political behaviour (Larsson and Moe, 2012), the management of a crisis (Wyatt, 

2013), consumers’ perception of brands (So et al., 2018), and stock market trends (Arias et al., 

2013). Thus, following other authors (e.g., Kozinets et al., 2017; Mostafa, 2019), we adopted 

a digital ethnography approach (Leung et al., 2021) and sentiment analysis to identify the 

consumer motivations underlying panic buying. 

Although there is growing research undertaking data mining of social networks (Cai et 

al., 2010; Leong et al., 2012), none has, as yet, focused on the panic buying phenomenon during 

a crisis. Accordingly, our aim is to advance understanding of what consumers can do and what 

can be done to and for them when “herd behaviour” (Banerjee, 1992, p. 797), the tendency of 

individuals to imitate the actions of others while ignoring their own information and beliefs, is 

rampant. In doing so, we contribute to the growing area of research (Canniford and Shankar, 

2013; Canniford and Bajde, 2015; Diaz Ruiz et al., 2020; Hoffman and Novak, 2018) on 

consumers’ propensity to dis/reassemble via “ephemeral gatherings” (Maffesoli, 1996, p. 75). 
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The two questions we seek to address are as follows: i) how does the assemblage 

approach provide nuanced understanding for grasping and assessing the panic buying 

phenomenon? and ii) what insights can be gained via a Twitter analysis technique, not only to 

cluster consumers based on their response to the ‘alarmist’ discourse reported in the media 

during the panic buying phase, but also to gauge how the current social media/virality has re-

framed consumers’ sense of what is salient about reality? The paper fills a significant gap in 

marketing research by making use of the social media content to examine consumer behaviour 

and elucidate how this knowledge can help guide strategies to address public concerns and 

reduce anxiety-induced panic buying during future crises. Overall, we extend the field of 

assemblage work on consumer behaviour by explaining how panic spurred by media rather 

than rational thinking can lead consumers to ascribe mundane items with discrete meanings 

and forge mutual affiliations with others engaging in similar consumption activities (i.e., 

stockpiling). Further, the assemblage-inspired digital ethnography approach we adopt in 

empirically testing interdependencies among assemblages of panic buyers has managerial 

implications, implying that firms and public sector agencies can use positive narratives to 

influence responsible consumer behaviour.

2. Literature review

In this section, we first undertake a review of the panic buying phenomenon, explaining how 

it has been examined in its multiple forms. We then discuss how panic buying, although local 

and contextual, can aggregate consumers into assemblages (after DeLanda) constituted through 

imagined ties and affiliations extending beyond demarcating precincts of particular places, 

where consumers (and other actors in commodity systems) find themselves positioned and 

position themselves via their ties with these flows and representations (Crang, 1996; DeLanda, 

2011, 2016). We next discuss DeLanda’s work on affective assemblages in order to explain 

how collective meanings were assembled into the phenomenon of panic buying that led 

consumers to valorise the imagined paucity of goods as real.

2.1 The phenomenon of panic buying 

Authors broadly regard media and interpersonal communications as being among the major 

drivers of consumers’ uncustomary purchase of enormous amounts of goods/supplies before 

or during a crisis or panic buying that is driven by an expectancy of a supply shortage or a price 

surge (Fang and Shou, 2015; King and Devasagayam, 2017; Kulemeka, 2010; Stiff et al., 1975; 

Zheng et al., 2020). Hall et al. (2021) conceptualise panic buying as consumption displacement 

resulting from a shift in consumption when consumers experience a change in the accessibility 
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of the goods, services, and amenities to which they are accustomed as the result of an external 

event. 

A systematic review of the literature on panic buying reveals an increased interest in 

the phenomenon following the COVID-19 outbreak in 2020. A total of 293 papers were 

published between 2020 and 2021 alone (Table 1). The studies range from disciplines such as 

psychology, psychiatry, public health, social medicine, supply chains, management, and 

business, to retailing, neurology, and marketing, attributing panic buying to consumers’ 

irrationality causing a hike in prices and driving items out of stock (Akhtar et al., 2020; Tsao 

et al., 2019). Collectively, these studies underline a number of factors that may have 

contributed to the panic buying tendencies and which are grouped under the following 

categories (Table 1).

Table 1: Key themes in papers published between 2020-21 on the panic buying phenomenon 

Category Main themes Key studies

Individuals’ personal rejection of 
science and targeted public health 
messages influenced them to engage in 
the irrational phenomenon of hoarding 
and panic buying, which helped them to 
address the fear of ‘missing-out’ 

Aschwanden et al., 2020; 
Kirk and Rifkin, 2020; 
Mahase, 2020; Nowak et 
al., 2020; Prentice, Quach 
and Thaichon, 2020; Sailer 
et al., 2021

Message content 
and framing

The impact of fake news and rumours 
circulating on social media fuelled the 
sense of panic and irrational buying 
behaviour

Ahmed et al., 2020; Hall et 
al., 2021; Herjanto et al., 
2021; Islam et al., 2021; Li 
et al., 2021; Naeem, 2021 

The influence of shoppers engaging in 
panic buying triggered a similar 
response in others 

Billore and Anisimova, 
2021; Király et al., 2020; 
Prentice et al., 2021; Sim et 
al., 2020; Wijaya, 2020; 
Yuen et al., 2020; Zheng et 
al., 2020

Psychological 
factors

Self-isolation and the perceived severity 
of the pandemic due to loss of income 
resulting from the pandemic heightened 
psychological factors, such as anxiety, 
depression, or distress, and an inability 
to cope with the new situation causing 
consumers to panic buy essential items

Ahmed et al., 2020; Bentall 
et al., 2021; Bochicchio et 
al., 2021; Jin et al., 2020; 
Keane and Neal, 2021; Lee 
et al., 2021; Laato et al., 
2020; Plohl and Musil, 
2020 Putri et al., 2021; Sim 
et al., 2020; Wang and Na, 
2020; Yuen et al., 2020

Measures taken by 
supermarkets and 
policymakers

Measures undertaken by supermarkets 
(i.e., restricting consumers to buy 
essential items like sanitisers and toilet 

Ahmed et al., 2020; Hall et 
al., 2021; Islam et al., 
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rolls in limited quantity) induced a sense 
of panic resulted in the hoarding of these 
items 

2021; Prentice, Quach and 
Thaichon, 2020) 

Policy related factors such as 
countermeasures undertaken by the 
government (e.g., social-distance, 
lockdown measures, and the offer of 
stimulus packages) aggravated the sense 
of anxiety and uncertainty and led to 
hoarding 

Keane and Neal et al., 
2021; Omar et al., 2021; 
Prentice, Quach and 
Thaichon, 2020; Prentice, 
Chen and Stantic 2020

Socio-economic and cultural factors 
such as individualism, materialistic 
tendencies, families with high 
disposable income and with young 
children also engaged in hoarding and 
panic buying  

Bentall et al., 2021; Jaspal 
et al., 2020; Jin et al., 2020; 
Tse et al., 2021; Yoshizaki 
et al., 2020

Demographic 
characteristics

Consumers’ dark motivations, akin to 
addiction to gambling and / or shopping, 
was key to their dependence on panic 
buying, which helped them to derive a 
sense of wellbeing

Jin et al., 2020; Király et 
al., 2020; Tse et al., 2021; 
Ventriglio et al., 2020

Source: Authors.

However, studies also highlight factors that deterred panic buying amongst most 

consumers. These include the number of social connections and support consumers derived 

from family and friends (Li et al., 2021), easy access to the essential items in local supermarkets 

(Wang and Na, 2020), self-efficacy (Loke et al., 2012), higher education (Wang and Na, 2020) 

and reflective moral behaviour (Bentall et al., 2021). Authors argue that being able to reflect 

upon the reassuring messages in the face of a crisis as well as deep social bonds with others 

inhibited panic buying tendencies (Bentall et al., 2021; Li et al., 2021). 

Together, these articles provide valuable insights into a mix of factors contributing to 

or acting as a deterrent to panic buying along with individual buyers’ decisions to engage in 

hoarding out of fear, anxiety and due to the influence of the media, agency narrative and other 

shoppers. Mostly, the phenomenon of panic buying was investigated, in the majority of these 

articles, using surveys that facilitate the assessment of buyer behaviour rather than the influence 

of wider socioeconomic factors. This biased focus underlines a critical limitation in our existing 

understanding of this phenomenon, and the necessity of employing other methodologies to 

capture the role of other factors such as the influence of social media (Rajkumar and Arafat, 

2021). 

Moreover, of a total of 17,700 papers available on Google Scholar on the topic, very 

few have been published in marketing and business-related journals (e.g., Ardyan et al., 2021; 
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Billore and Anisimova, 2021; Hall et al., 2021; Kirk and Rifkin, 2020; Naeem, 2021; Naeem 

and Ozuem, 2021; Omar et al., 2021; Prentice, Chen and Stantic 2020; Prentice, Quach and 

Thaichon, 2020; Prentice et al., 2021). Significantly, unlike our work, none co-relates the panic 

buying phenomenon to the ensuing sense of well-being and an increase in positive emotions. 

Moreover, most marketing studies on panic buying lack the support of established theoretical 

frameworks. Billore and Anisimova (2021, p. 800) thus describe the phenomenon as “rather 

‘borderless’ as there are no fixed sets of theories that encapsulate the concept of panic buying”. 

This work is one of the first studies in the field of marketing to apply an assemblage perspective 

to explain a change in sentiment over time during the COVID-19 pandemic. Notably, as the 

data were collected at the beginning of the pandemic, when people were mostly intrigued by 

the phenomenon and made elaborate plans for isolation, assemblages of panic buyers 

experienced positive sentiments associated with cooking and food.

Related concepts, such as hoarding (Peck, 2006) and stockpiling, have been explored 

within the field of psychology, focusing on consumers’ tendency to amass food items and put 

them away for preservation, security, or future use (e.g., Byun and Sternquist, 2008; Kellett et 

al., 2010; Landau et al., 2011). Consumers often turn to stockpiling when they are deprived of 

social connections and tend to fill this deprivation by overeating, drinking, or hoarding food 

and material items (Fogarty, 2000; Meehan, 2007; Su et al., 2019). Product scarcity is also 

prompted by stimuli provided by the media or store promotions embedded in signals that are 

more often implicit than explicit in order to rush consumers into making a purchase before 

items have gone (King and Devasagayam, 2017; O’Neill and Nicholson-Cole, 2009). However, 

panic buying is different from hoarding, compulsive buying, and disaster preparation (see 

Table 2). 

Table 2: Differences between panic buying, hoarding, compulsive buying and disaster preparation

Panic buying Hoarding Compulsive buying Disaster 
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We therefore pose the following question: why do consumers become inclined to panic buying 

in a non-supply disruption/deficit context? In reality, food production in the UK rose by 50% 

by late March, 2020 to meet the increased demand (Christodoulou, 2020). However, surveys 

conducted by marketing research and consultancy companies, such as Ipsos Mori and Retail 

Economics, indicated a surge in panic buying among 25% of consumers (Rogers, 2020).

Since the UK consumers’ panic buying peaked early in the crisis, the focus of their 

purchase was both on perishable and non-perishable items, but resulted in the waste of items 

like bread, vegetables, and fruit which were thrown away because of the bulk purchase 

(Hawken, 2020; Layton, 2020).

The irrationality of consumers continually buying and stockpiling further became 

evident in their repeated visits to supermarkets, which were high risk places at the time. It can 

be argued that instead of conveying meaning content, media ‘retribalised’ segments of 

consumers into an assemblage of panic buyers. To capture the prolificacy of actors that played 

a part in the spawning of panic buying, we adopt DeLanda’s work on assemblages to 

conceptualise the panic buying phenomenon focusing on the multiplicity of bodies (both 

human and non-human) involved. Human bodies represent governmental bodies, the media, as 

well as consumers who engaged in panic buying influenced by similar others, albeit in a 

minority. The non-human bodies include symbols and images circulated by the media to form 

the ‘new real’, representing the expressive segments of the assemblage. Thus, it is not humans 

alone, but the assemblages of technologies, media, and data that shape modern day-to-day 

living (Latour, 2005).

preparation
Unplanned, but goal-
oriented behaviour 
that consumers 
engage in 
occasionally to buy 
exceptional numbers 
of specific items 
such as household 
staples or medical 
supplies (Hall et al., 
2021; Yap and Chen, 
2020)

A long-lasting 
behaviour resulting in 
an accumulation of 
valueless objects (e.g., 
rubbish, old 
newspapers, and 
memorabilia) driven by 
a need to save items by 
accumulating them to 
excess (American 
Psychiatric Association, 
2013; Taylor, 2021)

Compulsive buyers 
manifest an 
uncontrollable urge to 
buy certain objects, and 
usually exhibit regret 
about their buying 
decisions later as their 
focus is on the feel-good 
factor attached to the act 
of shopping and/or 
ordering (Gallagher et al., 
2017; Harvanko et al., 
2013 Müller et al., 2015)

Goal-oriented and 
planned   
behaviour 
resulting from the 
agencies’ advice 
that essential items 
must be hoarded 
before a disaster 
unfolds and is 
therefore 
encouraged (Yap 
and Chen, 2020)
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2.2 Assemblage thinking 

2.2.1 Assemblage thinking: an overview

Assemblage thinking (AT), proposed originally by Deleuze and Guattari (1987) to 

conceptualise the social world as heterogeneous, fluid, and transitory, was elaborated as a 

theory by DeLanda (2016). Despite its merits, Deleuze and Guattari language remains 

metaphorical and elusive, rather than analytical and discursive. The core ideas are spelled out 

in a more accessible form in DeLanda's A New Philosophy of Society: Assemblage Theory and 

Social Complexity, in which he describes assemblages as “agentic systems of diverse 

components that interact with one another in ways that can either stabilise or destabilise an 

assemblage’s identity” (p. 12). DeLanda emphasises that Deleuze's concept resists an 

“organismic” (i.e., the internal connectedness of an entity) approach to conceptualising the 

social interface. 

Assemblage thinking is most often approached via two lenses: Latour’s (2005) actor-

network theory (ANT) and DeLanda’s (2006b, 2016) approach to assemblage theory. ANT, 

often described as assemblage theory’s “empirical sister-in-arms” (Müller, 2015, p. 30), shares 

many similarities with AT. For example, both view the world as essentially made up of 

provisional unifications of heterogeneous material and non-material/semiotic actors, in which 

the capacities of these actors are not considered properties of their individualism per se, but 

rather the product of their amalgamations (Canniford and Bajde, 2015). 

Despite the many similarities, AT and ANT differ fundamentally. Whereas ANT 

strictly maintains that entities’ capabilities are only produced within an association, AT 

addresses the relations of exteriority (Müller, 2015). Thus, the constituting actors could possess 

intrinsic properties beyond an association that can shape and affect the assemblage (Anderson 

et al., 2012). In this paper, our arguments draw more on an AT that is closer to that of 

DeLanda’s and underpin our conceptual framework. Among these ideas are the part-whole 

interactions, the expressive and material roles of components, and the concepts of 

territorialisation and deterritorialisation.

We also adopt AT in line with DeLanda to draw attention to the material and expressive 

‘capacities’ of an inextricable combination of interrelated components and their potential to 

achieve when they interact with other entities (Parmentier and Fischer 2015). For instance, 

material components, the multiple media platforms, engage a range of audiences by utilising 

creative modalities such as film, documentary, and photographs, consumers’ expressive 

capacities are encapsulated in the sentiments that these invoke, encouraging them to 

re/disassemble (Epp et al., 2014). Thus, assemblages include heterogeneous human/non-
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human, organic/inorganic, and technical/natural connections and capacities and are irreducible 

to the aggregate properties of parts (DeLanda, 2006a). Accordingly, our conception of AT is 

guided by theorising the assemblage in relation to the two axes of sociality/spatiality material 

and territorialisation/deterritorialisation (Figure 1). 

Figure 1: Conception of assemblage following DeLanda (2006b)

2.3 Assemblage thinking and panic buying 

Different approaches to AT have been utilised in marketing. For example, whereas Canniford 

and Shankar (2013) apply AT to conceptualise individual consumption experiences, others 

(Scaraboto and Fischer, 2016; Thomas et al., 2013) employ it to examine the influence of the 

materiality of non-human elements in creating consumer communities (Epp et al., 2014; Epp 

and Velagaleti, 2014). In this paper, we consider materiality in showing how consumers are 

part of a larger assemblage in which agency travels to materials as well as humans.

As mentioned earlier, AT addresses the relations of exteriority (Müller, 2015); in that, 

the constituting actors of the assemblage could possess intrinsic properties beyond an 

association, a range of unpredictable and unrestrained capacities that go beyond the composing 

parts (Anderson et al., 2012; DeLanda, 2006b). These relations of exteriority imply that entities 

in relations are not fully determined by them, but always exhibit a surplus, something that is 

outside relations and enables them to plug into other assemblages. We reflect on trends 

emerging from Twitter data that indicate what DeLanda (2005) calls “real virtuality”, which is 

a kind of ‘reality’ that has not yet been ‘actualised’. Thus, a reality that is experienced as 

genuine and real is merely a simulation.

3. Conceptual framework

Our conceptual framework, inspired by previous work on AT (Hoffman and Novak, 2018; 

Novak and Hoffman, 2019), affords a relational lens through which to consider the potential 
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of bodily affectivity and materiality in addition to the functional conglomeration of (seemingly 

disparate) human and non-human elements in determining how meanings are formed around 

consumption (Currier, 2003). 

Assemblage thinking bears a resemblance to semiotics theories, whereby texts/words 

derive their meanings by the relationships formed with other texts/words (Canniford and 

Shankar, 2013). However, AT broadens this rationale past textual association to include 

“material semiotics”, whereby the meanings assigned to consumptions are a “continuously 

generated effect of the webs of relations within which they are located” (Law, 2009, p. 141). 

Thus, DeLanda’s writings on affective assemblage are complementary to the theorisation of 

semiotics as they indicate that meanings are produced via the relational effects of the totality 

of the signs (Bennett, 2010; Canniford and Shankar, 2013; Latour, 1993). 

While endorsing semiotic systems, DeLanda elaborates how ideas, symbols, and other 

bodies flow in an ‘evolutionary organism’ to form an assemblage. Assemblage is thus 

conceived as a multiplicity of heterogeneous semiotic systems that are essential in 

understanding contemporary cultures (Waitt and Duffy, 2010).  

DeLanda’s writings on AT underline the expression-content components of an 

assemblage to represent its symbolic and non-symbolic (material) attributes. The expressive 

components/clusters represent, for example, the impressions, beliefs, and attitudes formed 

towards symbols or news received, whereas the content (material) components/clusters include 

bodies (e.g., the media or the government) required for the production of these 

impressions/ideas (DeLanda, 2006a). For instance, while on the one hand there was a 

denouncement of panic buying, on the other, the Prime Minister, Boris Johnson’s, speech, in 

which he underlined that the public should prepare to “lose loved ones” (The Guardian, 2020), 

utilising a language of fear-appeal, triggered the assemblage of panic buyers. 

Also, one must note the part-whole interaction aspect of the assemblage. Since the 

assemblage (the whole) is constituted from the interaction between and among its components 

(parts), the assemblage affects as well as interacts with those components via the part-whole 

interaction (DeLanda, 2006a). The interactions between different actors continuously change 

their roles, imbuing them with a constant ‘state of becoming’. Thus, when consumers first 

started to post online pictures of empty shelves, the phenomenon provoked others to take 

similar action, affirming “the expressive power of mixed semiotics to overwrite the actual” 

(Hanley, 2019, p. 416). Hence, AT accentuates that the materiality of panic buying and its 

meanings are created through unending, mutable, and collective practices (Price and Coulter, 

2019). It also helps to engage with how assemblages come together (territorialisation), come 
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undone (deterritorialisation), and how existing or disrupted assemblages are reassembled 

(reterritorialisaton). Thus, assemblages always include a complex interplay between 

territorialising, deterritorialising and reterritorialising tendencies, with some components 

working to stabilise the assemblage and others to disrupt or transform it (Saxena, 2018; Ureta, 

2015, p. 12). 

For example, subsequent to the empty shelves left by panic buyers’ territorialising 

assemblage, many accused British consumers of developing an uncharacteristic quality of 

selfishness or hyper-individualism, even demonstrating violence and abuse towards other 

consumers (Andreou, 2020; Head, 2020; Jahshan, 2020). This change (or becoming) of 

personhood can be attributed to the reterritorialising tendencies in panic buyers’ assemblage 

that engendered “polyvalent becoming to produce and give expression to previously 

nonexistence realties, thoughts, bodies, affects, spaces, actions, ideas, and so on” (Weheliye, 

2014, p. 46). Although the panic buying assemblage, as witnessed in the first few months after 

the lockdown, had come undone or exhibited deterritorialising tendencies, the Institute for 

Fiscal Studies reported that given rapidly increasing case numbers in the ongoing second wave, 

and the spectre of further lockdowns, similar purchase dynamics were on the rise (O'Connell 

et al., 2021). This makes our work timely in better understanding future demand spikes.

Another concept that is useful for our theorisation is DeLanda’s (2016) notion of 

‘assemblage bifurcations’ that helps to capture catastrophic changes that challenge the 

configuration of the strata or a given social order. These are in contrast to incremental and 

gradual changes. More specifically, catastrophic events (e.g., a pandemic) bring about 

unpredictable changes in consumer behaviour, reconfiguring buyer assemblages, releasing 

them from the strata and infusing them with multiplicities that bifurcate the levels of 

stratification (Cresswell and Martin, 2012). 

Deleuze's conception of bifurcation points to the multiple potentialities inherent in an 

assemblage and can be understood as potential “attractors” (i.e., patterns of behaviour 

characteristic of a system) and “bifurcators” (i.e. points where systems flip and embark on a 

different trajectory) (Spies and Alff, 2020). Further, Deleuze and Guattari’s conception of 

‘deterritorialisation’ and ‘reterritorialisation’ help to engage with the processes of bifurcation 

or the periods of ‘collapse/creative destruction’ and ‘reorganisation / restitution’ (Bonta and 

Protevi, 2004). Moreover, Deleuze and Guattari distinguish between two forms of bifurcation: 

“relative and absolute deterritorialization”. The former describes a shift to a “pre-established 

pattern”, or attractor, while the latter involves the release of an “entire new set of patterns and 

bifurcators” (Bonta and Protevi, 2004, p. 20).
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In particular, mapping bifurcations stresses the ephemerality and the insignificance of 

singularities that constitute the strata and account for assemblages that elude the original coding 

mechanisms (e.g., panicking behaviour) and yield alternatives. Martin and Schouten (2014) 

highlight how consumers’ deviant practices underpin the growth in new markets (i.e., 

assemblage bifurcations). Likewise, Diaz Ruiz and Makkar (2021) use the term ‘market 

bifurcations’ to show how the innovative consumption activities of consumers of the board 

sports catalysed the advent of four new markets, namely surfing, kiteboarding, standup 

paddleboarding, and windsurfing.

Thus, accounting for assemblage bifurcations makes it possible to explain both 

consumers’ irrationalities and creative choices through which the assemblage moves towards 

a deviation from the norm or “a symmetry-breaking transition” (DeLanda, 2013, p. 10). It is 

worth noting that points of bifurcations can yield several possible trajectories and offers means 

of understanding the interconnection that exists among and between different actors 

(Weinbaum, 2015). We now present our methodology that illustrates how the social media 

content posted by consumers helps to engage with the dynamic nature of the assemblages that 

embraced different trajectories and bifurcated within a short space of time. 

4. Methodology

4.1 Digital ethnography

Our methodology is guided by the approach of digital ethnography, as we use Twitter data in 

our analysis. Digital ethnography, also referred to as virtual ethnography (e.g., Hine, 2000) and 

netnography (e.g., Schau and Gilly, 2003), describes the participation and/or observations 

made of certain online groups of people or a community over a period of time (Hine, 2000; 

Miller and Slater, 2000). In line with Canniford and Bajde’s (2015) reasoning, which suggests 

that researchers should adapt their methodological approach to their context, we turned to 

digital ethnography, since the lockdown and other timed intervention policies (i.e., mandatory 

use of face coverings, social distancing measures, and bans on social gatherings and mixing 

with strangers) impeded the use of the traditional primary methodologies. Moreover, we opted 

to include tweets from individuals in the UK only, in order to keep the volume of the 

downloaded data within manageable limits (see Prentice, Chen and Stantic, 2020). Moreover, 

the UK provided an ideal context to assess the influence of macro forces (e.g., a tier system, 
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border control measures, mass-scale testing, surge in home schooling, and track and tracing 

apps) in engendering the panic buying assemblage. 

4.2 Twitter data

Twitter data served as the site or the stage on which different sensibilities associated with panic 

buying were superimposed, albeit transient, ephemeral, and difficult to pin down (Burrell, 

2009; Marwick, 2013). To overcome this limitation, the team followed users most suited to 

address the research aim (feminist bloggers, impulsive consumers and gamers). However, 

when observing interactions among the users, conversations needed to be constantly 

reconstituted “by way of exploring several previous messages that form the conversation 

threads” (Bougie et al., 2011, p. 5). For example, if we expanded one tweet into the 

“conversation view”, some information would still be missing (i.e., other members’ recent 

tweets; as opposed to their replies). Although we were able to collect tweets using the Twitter 

application programming interface (API) to capture all elements of conversations, this was a 

time-consuming process. Finally, to bound the study group, we made use of hashtags to pin 

down only relevant tweets to create a ‘space of expression’ (Bruns and Burgess, 2011). 

Further, we examined random samples of tweets on a daily basis and compared notes 

on different drivers of the panic buying phenomenon to later segregate them into clusters. 

These tweets were stored separately for recurrent in-depth assessment. The Twitter API was 

also used to extract data using selected words, and data mining was then employed to explore 

positive/negative sentiments in the tweets. Finally, a machine learning approach was adopted 

to identify the keywords upon which each tweet was classified/clustered based on qualitative 

inspection using NVivo Pro v.12. Fundamental forces (i.e., clusters) behind panic buying were 

identified and linked with the previous literature to develop a comprehensive framework. 

Afterwards, we employed a parsing technique to extract relevant data, such as tweets, 

hashtags, screen name, etc., and then store them in a CSV file. Since the extracted Twitter data 

(URL, expressions hashtags, etc.) are unstructured and more complicated by nature, descriptive 

analysis, sentiment analysis, and content analysis were applied to produce meaningful 

information. The results were then linked to the previous literature in determining the main 

drivers behind the panic buying phenomenon in the UK during COVID-19.

4.3 Research sample
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The research sample contained 10,000 tweets that were extracted using the API full archive 

search to focus on the period between March 23, 2020 and May 4, 2020. Although Twitter data 

can be sampled using hashtags, target users or keywords, González-Bailón et al. (2014) 

indicate that a sampling bias related to the artificial cropping of peripheral activities can arise 

from hashtag sampling. Consequently, we depended on the keyword search, first using terms 

such as “food” and “quarantine” during the specified period of panic buying in the UK. Thus, 

all tweets related to food during the lockdown period were collected. A sample of 500 tweets 

was extracted by first using two keywords (i.e., query = food OR quarantine) as the research 

team sought to review them manually and collect more commonly used keywords. Subsequent 

keywords included “eat”, “dinner”, “meat”, “beef”, and “panic”, and the search was limited to 

tweets generated in England. Filtering the downloaded tweets (removing duplicates, non-

English tweets, and non-UK tweets), resulted in a total of 6,803 valid tweets (see appendix A 

for a sample of valid tweets). 

In addition, we conducted our online research between March and November 2020 and 

again between March and June 2021. Using the convenience sampling method, we recruited 

participants (e.g., family and friends) for zoom based interviews to gather their experiences 

associated with panic buying. Each online interview, conducted in an informal conversational 

style, lasted for an estimated 60-90 minutes with each of the 12 respondents. The respondents 

differed in age (ranged between early 30s to mid 40s) and included academics, ICT 

professionals and housewives. The respondents were asked to share their experiences for a co-

construction of the knowledge around the panic buying phenomenon. Following the interviews, 

the research team made sure to reflect on the notes they took before developing the clusters or 

mapping different re/ deterritorialisation forces. All interviews were coded into main- and sub-

categories using the following themes: COVID-19 measures (e.g., social distancing and shop 

closures), Media influence (e.g., encouraging responsible shopping, focusing on a lack of items 

on supermarket shelves and Health-related advice (e.g., pertaining to the use of hand sanitisers 

and face masks). 

5. Discussion and Analysis 

Informed by Deleuze and Guattari’s ontology of affective assemblages, our analysis focused 

on the entanglement of human-nonhuman materialities and forces to develop an account of 

how consumer experiences are mediated by discursive practices and discursively embedded in 

narratives posted on social media. Accordingly, our methods were embedded in netnography 
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and Twitter narrative analysis that enabled us to unpack “the significance of the meanings 

people give to objects, including themselves, in the course of their activities’ (Hammersley 

2018, p. 4).

Before highlighting the different stages of our analysis, it is worth noting that we 

downloaded various packages in RStudio v.4.0.2 (RStudio Team, 2020) (i.e., twitteR, ROAuth, 

devtools, RCurl, lubridate, tidytext, SentimentAnalysis, syuzhet, tm, and dplyr). We also 

undertook feature extraction and pre-processed the data to prepare them for the subsequent 

stages of analysis (see Figure 2).

Figure 2: Data Analysis Process

The comprehensive nature of this analysis helped in theorising the discursive space of 

the panic buying phenomenon in line with the Deleuzian ontology of multiplicities. It allowed 

us to embed the fluidity of social phenomena associated with panic buying and to investigate 

the diverse roles of both material and immaterial elements within multiple parameters of the 

panic buyers’ assemblage (Holdsworth, 2006). 

Feature extraction 

Using descriptive analysis of Twitter data, encompassing a higher number of metrics (i.e., 

numbers of tweets, numbers of users, numbers of hashtags), demonstrates the sample 

distribution of food and supplies tweets during the panic buying phase. The results showed that 
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the major number of the relevant tweets came in the late March, before it started to reduce by 

the beginning of May as the first lockdown’s measures were eased and gradually removed. 

Therefore, this period (between March 23, 2020, and May 4, 2020) was chosen for the data 

collection and analysis in this study as it represented a peak in people’s engagement with the 

phenomenon of panic buying. It is worth noting that the UK Prime Minister officially 

announced 23 March 2020 as the start of the first lockdown, which could explain how this 

period experienced the highest number of tweets. Thus, an unintended consequence of this 

measure, captured conceptually by a change in the setting of the parameter, enhanced the 

degree of territorialisation, bringing the component parts of panic buyers’ assemblage together 

into a homogeneous repertoire (Müller, 2015). 

Data pre-processing

Data pre-processing included data cleaning and tokenisation. Data cleaning encompassed the 

removal of usernames (to maintain privacy) and attributing a unique ID to each tweet, the 

removal of hyperlinks, tabs and blank spaces, strange letters/digits, punctuation, emoticons, 

numbers, and stop words, and converting all text to lower case (Geetha et al., 2017). 

Tokenisation involved the process of splitting a phrase or a sequence of words into a smaller 

form or individual words called tokens.

5.1 Stage 1: Determining components or actors – Content analysis

The aim in this stage was to determine the different components, actors, or forces that 

contributed to the assemblage of panic buying (Feely, 2020). Based on our interpretation of 

Deleuze and Guattari (1987), we imagined panic buying to be a material-semiotic phenomenon 

that can be affected by a number of human, non-human, or semiotic actors. To identify all the 

actors/forces, one can read the narrative vignettes (i.e., the tweets) while continuing to reflect 

on the question: what are the different human, non-human, or semiotic actors influencing this 

experience? In addition, we undertook the content analysis of keywords, using automatic text 

processing techniques, to identify the emerging material/semiotic forces. 

The primary step in undertaking content analysis is analysing the word, which includes 

summarising the document and undertaking frequency and clustering analyses of words. 

Word/term frequency is used most often to gain relevant information and mine essential 

sentences from a document, and clustering helps in categorising data within the document to 

provide comprehensive analysis and deeper insight into different categories. Thus, while the 

content analysis of keywords provided us with the relevant information in respect of the 
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different forces that surface repeatedly, cluster analysis helped in allocating these forces to 

human and non-human categories.

5.1.1. Keywords content analysis

Similarly, the keyword analysis, determining the frequency of terms in the tweets, indicated 

the significance of terms such as people, cook, day, Covid, time, health/healthy, home, 

lockdown, family, cheese, government/Govt, pandemic, and safe (Figure 3). The word 

‘people’, found to be used frequently in the tweets, may indicate that the spread of panic buying 

was induced partly by the influence of hoarders on others (also reported by Zheng et al., 2020) 

who merely followed them. For example, one tweet asserted that “The selfish people who 

started the panic buying need to have a good look at themselves. It didn’t need to get this 

ridiculous. If an ounce of that food goes in a bin I’ll be baying for blood. Which I’ll turn into 

ragu because I’m really bloody hungry now”; another tweet stated: “Them people who panic 

bought must have food for a year. I did my big shop nearly 3 weeks ago now (makro last week 

basically bought sweets) And I’ve still got shit loads of stuff left”.

Figure 3: Distribution of the most-used keywords related to food and supplies

Words related to cook, day, COVID, or time mostly reflected that food and cooking, or 

other relevant researched terms linked to panic-bought items of food, acted as a coping 

mechanism. For example, one tweet reported: “Girlfriend keeps hiding my quarantine snacks 

so I don’t eat them all in one go, bro I’m so mad right now I just want some sour patch kids”; 

another tweet stated: “My quarantine is gonna be like sleep, eat, take showers, watch netflix, 

have sex and repeat”; and another person tweeted, “Eat your veggies! and have fun in the 
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kitchen during your quarantine. All the colours on the plate and plenty of smile to boost my 

immune system. You should do the same! Your body will thank you! Safe Sunday”.

5.1.2. Cluster analysis

Following the document-level tweet analysis, each tweet, based on its attribute or what it 

reflected, was inspected and assigned to clusters using NVivo Pro v.12, utilising previously 

extracted keywords as the guideline for cluster specification (e.g., time, cook, people, 

Government). It is to be noted that word-level analysis as well as the word frequency can 

provide misleading results when applying sentiment and cluster analyses. For example, at the 

word/term-level of analysis, negative tweets and multi-sentence tweets can be mistakenly 

assigned to an irrelevant cluster. For instance, tweets such as, “Been thinking about all the ways 

I think life is going to change once the quarantine is over: People will drink more, Go out to 

eat less, Anti-bacterial gel will become an essential item, Working hours will become more 

flexible”, could easily be assigned to the ‘People’ cluster, but ideally it should be assigned to 

the ‘Safe’ cluster as it associates eating/food in a COVID-19 free scenario. 

To avoid this error, the automated cluster analysis classifications needed to be 

subjectively inspected to ensure the right assignment of the tweets. By adopting a netnography 

approach, we thus reflected on each of the 6,803 tweets individually to assign them to a 

corresponding cluster. Therefore, cluster analysis was applied via a qualitative inspection 

approach using NVivo.
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Figure 4: Cluster analysis results

Initially, the number of clusters was the same as the keywords extracted. However, we 

combined the ‘Cheese’ and ‘Day’ clusters into ‘Time’, ‘Safe’ into ‘Home’, and ‘COVID’ into 

‘Pandemic’, since the tweets of these clusters reflected similar attributes. The qualitative 

inspection and the clustering of tweets also made it easier to exclude any tweet posted by a 

news service. Topics were assigned based on a qualitative interpretation of the tweet as a whole 

(i.e., the tweet attribute), rather than its constituting words. This resulted in nine clusters: 

Family, Govt, People, Cook, Home, Time, Health, Pandemic, and Lockdown. These nine 

clusters correspond to DeLanda’s conceptualisation of assemblages. More specifically, the 

People and Family clusters were labelled ‘human-bodies’; the Time, and Cook clusters 

signified the ‘non-human bodies’; the Pandemic, Lockdown, and Health clusters were 

described as 'other socio-material bodies’; and Home and Govt represented the ‘other 

assemblages’ cluster.

From the cluster analysis, it was clear that Time (1,810 tweets; 32.15%) emerged as the 

largest cluster, dominated by themes of how food was used as a means to pass the time or for 

having fun (see Figure 4). The second-largest cluster was Health (17.2%), which included 

tweets that portrayed food as a means of maintaining a healthy lifestyle during the lockdown 

by exercising, healthy eating, and fitness regimes. Likewise, the People cluster represented 
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14.7% of the tweets and were dominated by consumers whose food purchase was influenced, 

either positively or negatively, by other buyers and the acts of selfless service of care workers. 

The Cook cluster (10.26% of the tweets) contained tweets on food as a way to take up 

the hobby of cooking during lockdown and included people sharing recipes of the food they 

had made. The Home cluster (9.8%) included consumers’ comments on their newfound 

relationship with food, memories of a safe or enjoyable time in the past, safety measures during 

the pandemic, reminiscing about family gatherings over food, or maintaining a safe 

environment. 

The Govt cluster (8.4%) was dominated by positive and negative images shared by 

government bodies, supermarkets, and the news media. For example, positive images included 

a reference to the efforts of the government and supermarkets to secure food boxes for the 

elderly or the unemployed. The Family cluster (2.1%) included consumers motivated in their 

purchases by their care/fear for one or more of their family members. 

The purchase of food was also associated with having fun or spending time with family. 

In the Pandemic cluster (1.59%), consumers were driven by feelings of anxiety, fear, and 

concerns over getting infected, and associated food with overcoming these emotions. Although 

the Lockdown cluster accounted for 0.94% of the tweets, for consumers within this cluster, 

food buying was driven by stockpiling in order to adhere to the lockdown rules and isolation 

advice during the virus outbreak. Finally, tweets with varied social elements, of less frequency, 

were grouped under the other socio-material cluster as well (3.86%) and included topics related 

to religion, animal welfare, and food delivery.

As results show, the human bodies clusters accounted for almost 17% of the 

assemblage, which reflects the power the material components have over the production of 

panic buying impressions/ideas (cf. Wohlfeil et al., 2019). However, non-human bodies (i.e., 

Time and Cook) also accounted for 42.4% of the assemblage, which indicates that the 

harmonious intermingling of material (family and people’s influence.) and expressive (images 

and symbols of comfort, security, enjoyment, etc.) actors is what gave rise to the assemblage 

of panic buying.  

5.2. Stage 2: Mapping the ‘affect’ in the assemblage and the emergent processes of 
relations – Sentiment analysis

A set of tweets not only contained information, but also sentiments. Content analysis also 

enabled opinion mining or sentiment evaluation of tweeters’ feelings, attitudes, and judgements 

around a particular subject (Ghiassi et al., 2013; Liu, 2012). Sentiment analysis using Twitter 

data has previously been employed to collect market intelligence (Neethu and Rajasree, 2013), 
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advertising (Qiu et al., 2010), political inclinations (Thomas et al., 2006), attitudes towards 

halal food (Mostafa, 2019), product performance (Zhang et al., 2012), and service satisfaction 

(Kang and Park, 2014). However, sentiment analysis has not yet been employed to examine 

panic buying behaviour, which makes our work significant given that further spates of hoarding 

could still occur as new variants of the virus necessitate partial lockdowns. 

Sentiment analysis can be undertaken in two ways: using machine learning or a lexicon-

based method (Miao et al., 2010). The lexicon-based method is the approach most often used 

as it estimates the sentiment score of an entire document based on the score of the 

words/phrases it contains (Al-Moslmi et al., 2018). The lexicon-based method depends on a 

predefined dictionary, such as WordNet, SentiWordNet, SentiFul, or SenticNet, which is the 

basic tool used to accumulate sentiment terms, as they contain several synonyms as well as 

antonyms (Miller et al., 1990). Accordingly, in our analysis, the score of the sentiment within 

a tweet (i.e., the document level of analysis) was calculated by assessing phrases against entries 

in Hu and Liu’s (2004) lexicon, which has been widely applied in previous similar work (e.g., 

Bucur, 2015; Mostafa, 2019).

We conducted sentiment analysis of tweets using the NRC lexicon as well as several other 

lexicons. Sentiment analysis using the NRC lexicon provides both positive and negative 

sentiment scores and can also reflect a range of emotions. In particular, eight main emotions 

can be highlighted using the lexicon: anger, anticipation, disgust, fear, joy, sadness, surprise, 

and trust (see Figure 5).

Figure 5: NRC sentiment analysis*

* The frequencies above each bar represent the number of extracted emotion(s) in tweets; the same tweet can 
have multiple emotions-related synonyms
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Figure 5 shows that the majority of the tweets in the sample related to food and other 

grocery items during the lockdown and reflected positive sentiments of trust and joy, which 

were among the most frequently observed emotions in the extracted tweets. 

*Each bar represents a tweet and the aggregated score of its sentiments

Figure 6 encapsulates the sentiment scores of other lexicons (e.g., Syuzhet, Afinn, Bing, and 

Hu and Liu’s). It is via these lexicons, each document (tweet) is collapsed into words. Then, 

each word is judged against the predetermined positive and negative words from each 

dictionary. The positive and negative scores for each of the tweet’s word are then aggregated 

on the lexicon’s unique scale for a sentiment score for the tweet; Affin scale ranges from -5 

“negative” to +5 “positive”. Bing and Hu and Liu lexicons use a binary scale of 0 and 1 to 

indicate whether the negative/positive sentiment word exists in the tweet or not, and Syuzhet 

lexicon uses decimal scale that ranges between -1 “negative” to +1“positive”.  The results of 

the four lexicons in the figure confirm those obtained from the NRC lexicon. Although the 

absolute values may differ, the four lexicons reflect the same trajectory as that of the NRC, 

which is a clear indication of the predominance of positive over negative or neutral sentiments 

(positive values represent positive sentiments and negative values represent negative 

sentiments).

The use of sentiment analysis aimed at assessing the affect in the panic buying assemblage. 

Affect, for Spinoza, is a state of the body and is related to (yet not the same as) emotions and 

Figure 6: Lexicons-based sentiment analysis results for the first 25 tweets*
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feelings. Building on Spinoza, Deleuze and Guattari, as well as Massumi (their translator), 

differentiate between affect and emotions more distinctively than Spinoza. Affect, in Spinoza, 

is the alternation of the body experience due to interacting with another body, which influences 

the body’s potentia agenda (i.e., its power to act) (Curley, 1994). Thus, in Spinoza’s definition, 

affects are ways of connecting, to others and to situations, implying that consumption processes 

and practices need to be considered within the context of assemblages of a social (e.g., 

professional socialisation, identity formation, gestures, and embodied actions of other 

consumers) and material (e.g., information circulated in the media, signs, and symbols) kind.

Likewise, Brian Massumi, in his preface to A Thousand Plateaus, writes:

“Affect . . . is an ability to affect and be affected. It is a pre-personal intensity 

corresponding to the passage from one experiential state of the body to another and implying 

an augmentation or diminution of that body’s capacity to act” (Deleuze and Guattari, 1987, p. 

xvi). 

As intensities, sensations, or energies can be released through objects, the affective 

angle makes it possible to understand the panic buying phenomenon within the context of space 

and the environment (Navaro-Yashin, 2009). However, it is extremely difficult for affect, as 

the most abstract of all subjectivity terms (emotions, feelings, etc.), to be entirely captured in 

language, especially since it is regarded as being external to consciousness (Massumi, 2002). 

It is considered to be the “body’s way of preparing itself for action in a given circumstance by 

adding a quantitative dimension of intensity to the quality of an experience” (Shouse, 2005, p. 

1). In the psychological literature, affect is an umbrella for terms such as emotions, sentiments, 

and feelings (Fleckenstein, 1991). Shouse (2005, p. 1) also regards it as a “non-conscious 

experience of intensity: as a moment of unformed and unstructured potential”. He thus argues 

that it “plays an important role in determining the relationship between our bodies, our 

environment, and others”. Accordingly, it can be seen as an evaluation (either positive or 

negative) of a certain idea, object, or behaviour, with a dimension of intensity/activity (Thoits, 

1989). 

Along the same lines, sentiment analysis is mainly related to the automatic determination 

of the different affective states, or the valence of words in a text (Arvidsson, 2011; Mohammad, 

2021). However, using it to recognise affect is questioned by the difficulty of overcoming 

natural language-related vagueness and polyvalence. Nonetheless, lexicons and machine 

learning approaches can address this issue by training algorithms on independent data sets (see 

Dave et al., 2003; Pang and Lee, 2008). This approach is only possible on social media 

platforms, as the enormous volumes of data they provide can offset inaccuracies and achieve 
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similar rates of reliability to those produced via human observers (Arvidsson, 2011). Moreover, 

these platforms also supply adequate amounts of training data (product reviews, visual 

materials, etc.), in which some quantitative valuations are accompanied by text (e.g., ratings or 

numbers of stars). 

Thus, in practice, sentiment analysis is employed to quantify an object’s affective 

investment intensity. For example, brand evaluation agencies, such as Sysomos and Radian1, 

incorporate sentiment analysis in order to indicate if a particular campaign has 

positively/negatively caused a change in the brand-invested intensity of affect. Likewise, 

Zajonc (1980) emphasises that affect can uncover preferences; it can enlighten the body about 

the state(s) it values less/more than another. Hence, a positive affect would generate a shift 

from a lesser-valued state to a higher-valued one, whereas a negative affect would generate a 

shift from a higher-valued state to one that is valued less (Munezero et al., 2014). 

In line with the above, Figure 7 presents how people’s states changed during the panic 

buying period, from negative to positive and then to negative again by the end of the period, 

which indicates the affective capacity of panic buying as an assemblage. 

Figure 7: Distribution of the sentiment scores over time

Interestingly, at the beginning of the phenomenon, sentiment was negative, but in the latter 

stages positive sentiments prevailed. Prentice, Chen and Stantic (2020), reporting similar 

results, explain such positive states by consumers’ possible acceptance of panic buying 

behaviour. The positive affective state would justify the increase in the body’s capacity to act 

(i.e., making consumers engage in more panic buying). 

1 http://www.radian6.com/; http://www.sysomos.com/ 
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5.3. Stage 3: Examining territorialisation, reterritorialization, and deterritorialisation 
processes

Assemblage theory is based around the view that any social phenomenon is the outcome of the 

relationships that form among and between various actors and/or changeable forces (Bradford 

and Schouten, 2015). Accordingly, in the final stage of our analysis, we highlight some of the 

forces that can increase/decrease the stability of the panic buying assemblage. Here, we are 

interested in the stories that reflect the processes that normalise consumers’ buying patterns 

(i.e., destabilise the assemblage) or those that may contribute to more panicking (i.e., that 

stabilise the assemblage). It is worth mentioning that, within the assemblage, instants of panic 

buying stabilising or breaking down must not be considered simply as the outcome of 

intentionality or human agency. Rather, such instants would be seen as the results of the 

interactions between semiotic-material forces (Feely, 2020). 

 For example, consider participant F205’s purchase process during the lockdown:

I'm already on Universal credit and spending up to double the money on food shopping 

due to all the panic buying, I have to spend more on food as I have to buy branded food 

rather than shops’ own, and not pay some bills so I can eat. 

It is evident that consumer buying patterns were partly deterritorialised by other 

consumers’ panic buying, the availability of accustomed brands, his/her commitments (i.e., the 

need to pay bills), and the available funds. If, for instance, a consumer’s usual brands of 

purchase were presented, or if others were not engaged in panic buying, his/her spending would 

not have “doubled” and the quality/quantity of his/her purchases would not be affected. 

Remarkably, the influence of ‘the others’ emerged as significant deterritorialisation force 

responsible for reconfiguring irrational consumer behaviour, as reflected in one of the 

interviewees’ responses:

“It was not a stock up because there was no shortage at all, and we were getting new 

supplies every day, but people say everyone buy so I should also buy if I don’t buy, I will get 

behind them and face a shortage or starve for food” (male, 30s).

On the other hand, consider participant F4215’s story:

My little Nanny just called. Somehow she and Grandad are on a vulnerable person list 

and were sent basically a crate of tinned food. This will be weekly and they will never 
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eat it all. She asked me to go on the www and get it stopped. She was so funny reading 

out the web address.

Reterritorialisation was made possible by the COVID-19 Food Parcel Service initiative 

taken by the government, solidarity and looking out for others (the participant’s grandparents 

wanted to stop deliveries that they felt they would not need), fear of food wastage, and 

technology (e.g., vulnerable people’s web accessibility and the authorities’ ability to locate the 

most vulnerable individuals). Notably, solidarity and care for others and the need to reduce 

food waste surfaced as a recurring reterritorialisation force. In another example, participant 

F490 mentioned:

LOOK AFTER YOUR DUSTMEN (and each other) during #coronapocalypse by NOT 

panic buying food, then throwing at least half of it away. This way, there's plenty for 

everyone. You know it makes sense.

Similarly, one of the interviewed respondents also highlights:

I am conscious that I am not having enough activity, how snacks and junk food impacted 

my health, …, we become more conscious about our neighbours, their needs; our 

purchase decisions are now driven by my elderly neighbours and how to accommodate 

their needs (female, 40s).

Thus, these reterritorialisation/deterritorialisation moments must not be reduced to being 

the result of human agency, but the outcome of the interactions between all the material, 

discursive, social, semiotic, and economic forces. 

In summary, nested sets of actors in assemblages need to be viewed as components that 

more commonly become embedded (or accommodated) into already constituted wholes and, 

therefore, constrained and enabled by historically sedimented patterns within and emergent 

capacities of the whole (Spies and Alff, 2020). Once in place, panic buyers’ assemblages 

demonstrated a tendency towards homogenisation and a resulting decrease in individual 

differences, as is evident from tweets. However, the ongoing interactions of the components 

draw attention to the dynamically evolving emergence of coherent socio-material 

entanglements (e.g., oscillation between positive and negative sentiments). It is to be noted 

from the analysis of Twitter data that consumers experienced panic buying positively. This can 

largely be attributed to the data having been collected at the beginning of the pandemic, when 
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consumers were mostly intrigued by the phenomenon and made elaborate plans for isolation. 

Thus, emergence needs to be included in defining assemblages (and their constituent 

components) as they gain new individual properties through mutual interaction over time 

(DeLanda, 2016).

Overall, from the analysis, it is clear that instead of classifying the panic buyers’ 

assemblage and its component parts as social or natural with different ontological tenets, the 

emphasis needs to be on the interlinked nature of the vectors – for instance, the influence of 

material components (e.g., the role of media and the agencies’ discourse) on expressive 

elements (e.g., consumer discourses, ideas, and values). In following DeLanda, we thereby 

reject any essentialist notions of an assembled tribe of panic buyers, acknowledging that social 

systems are always co-produced by their constituent parts. 

Food itself emerged as a means to escape hardship and contributed to consumers’ sense 

of fun or of passing the time, as well as a tool for addressing the influence of the media and 

agencies on people’s sense of panic. For example, tweets related to the government/Govt 

indicated how the authorities were indirectly involved in spreading panic buying:

“I'm not waiting until all hell breaks loose. I keep topping up the food stocks. the 

Government moves at a snail’s pace & it precipitates panic so I have to keep these non 

perishables on hand in case fresh food supplies dwindle in #COVID19 Britain.”

“People in Italy are breaking into supermarkets to find food to eat.  Food costs money 

and you can't buy it if the government shuts down your job.  People tend to die when 

they can't eat.” 

“@DrHilaryJones The government have said there is enough food for all. This morning 

you said "rationing & that maybe coming". If you are privy to something we are not 

then maybe you should keep quiet until the official announcement, if you're not then 

you are encouraging panic buying.”

These results are in line with previous studies which point out that panic buying is 

generated not only via advertising and marketing, but also by consumers’ response to semantics 

that trigger a need to control the environment and use products as weapons to combat a crisis 

(e.g., Aggarwal and Vaidyanathan, 2003; Byun and Sternquist, 2008; Canale and Klontz, 

2013). More specifically, negative evaluation of the lockdown solidified symbolic values of 
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safety and security attached to items of purchase (Richins, 1994). Indeed, in their eagerness for 

safety and security, consumers latched onto food items that became conduits for foregoing a 

sense of unease. Social media became a means to communicate the negative impact of panic 

buying, enabling consumers to reproduce a vividly heightened sense of disgust (King and 

Devasagayam, 2017): “It’s the idea of seeing people bulk buying, the empty shelves and the 

general air of panic that puts me off ever leaving the house till this thing has passed. So tiring 

to see all food gone when we don’t have to be this way”, one tweet mentioned. Nonetheless, 

consumers who participated in hoarding behaviours (Table 2) formed a fusion – or an 

assemblage – with their objects (Kellett et al., 2010). 

In general, our analysis indicates that many consumers found in food items a gateway 

to ‘killing the time’, ‘familiarity’ with the new normal, and other symbolic images. Thus, the 

influence of the brand symbolism itself, rather than the people’s individual characteristics (e.g., 

Bentall et al., 2021; Jaspal et al., 2020), supermarkets or policymakers’ measures (e.g., Ahmed 

et al., 2020; Hall et al., 2021), or message content and framing (e.g., Aschwanden et al., 2020; 

Kirk and Rifkin, 2020) is a new scope our results provide on the drivers of panic buying. 

Consumers expanded their capabilities during the pandemic by purchasing certain items, just 

as the items of purchase expanded their capabilities in the social world via the consumers’ 

choices. The meanings attached, their representations, along with the combined materials, are 

the vibrant assemblage of such purchases.

Our analysis helps to also extend literature on panic buying by shaping a new theme (see 

Table 1) for research on this phenomenon, introducing the ‘panic-buying becoming’ as an 

additional theme. The flux of the panic buying raisons d'être (e.g., at a certain point in time 

panic buying existence was fuelled by a need for survival and stocking up, and driven by 

negative emotions, while, at another point in time, it becomes more reliant on expressive non-

material forces, and imbued with positive emotions) indicates its persistently growing nature. 

In this sense, we also challenge the rigid concepts of panic buying as presented in Table 2. The 

panic-buying phenomenon, as lived out during COVID-19’s first outbreak, combined aspects 

of disaster preparation (prepping for a self-isolating), hoarding (accumulating seemingly 

valueless items such as perishable foods), and even compulsion (buying to ‘feel good’, feel 

safe, less anxious, or less afraid – as in Pandemic and Health clusters). Accordingly, panic 

buying is more of an umbrella concept, a multifaceted construct informed by (im)materialities 

and emotions, which are in a constant state of flux. 

Overall, our findings can be used to extend the theories around assemblages by offering a 

new lens on capturing bifurcations. Specifically, as highlighted by one of our reviewers, the 
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change in sentiment can also bring about the assemblage bifurcations indicating how 

assemblages can change from one stable state to another due to the ephemeral nature of 

singularities. 

6. Conclusions

6.1. Theoretical contributions

Our work introduces a new lens to capture assemblage bifurcations via sentiment 

analysis. More specifically, initially, the sentiment was negative because the panic buyers’ 

assemblage formed in response to stories reported in the media and narratives provided by 

policy makers. However, gradually the sentiment turned positive because of how consumers 

experienced pleasure from cooking and the consumption of food items they had bought in 

excess. In other words, by considering a bifurcation lens, these changes in sentiment may 

indicate the ‘periods of transition’, in which the assemblage changes into a new sentiment 

because consumers’ practices and use of different devices (items of purchase, cookware, etc.) 

have bifurcated (e.g., the flour bought through panicking to satisfy a basic need of survival is 

then used as a means passing the time and bonding with others on social media through mutual 

sharing of images) (see Diaz Ruiz and Makkar, 2021).

Further, capacities and properties together articulate the identity of assemblages 

defying the calculative logic of predictability and are rather instances of systemic self-

organisation, where it is not possible to pre-establish what will occur (DeLanda, 2016). 

Therefore, following DeLanda (2006b), the change in people’s sentiment over time may also 

mark how the panic buying not only concerned sentiment (panicking), but also the semiotic-

material assemblage, or the “emergent processes of relation as opposed to the inherent 

properties of things” (Cresswell and Martin, 2012, p. 517). Thus, the theoretical implication is 

that consumers’ buying behaviours and patterns can be affected by complex interactions of 

multiple actants that warrant a relational understanding of the panic buying phenomenon as a 

composite of affective buyer practices. 

Another area of theoretical significance this paper provides is that it brings to the 

forefront the discussion around object / agency to underline major constructs from consumer 

behaviour and the markets. We signify an alternative conceptualisation, corresponding to 

Belk’s (2014) “Assembled Self” – endlessly evolving assemblages of consumers, the different 

materialities as well as meanings that individuals pass across. Self-perception stems from a 

territorialisation that is produced (Deleuze and Guattari, 1987) and the relative stability of the 
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“assembled self”, via the meanings consumers construct in tandem with their cultural context, 

which, in turn, is a constantly becoming, territorialised socio-technical assemblage. 

6.2. Implications for practice

The assemblage approach provides nuanced understanding for grasping and assessing the types 

of images, symbols, and consumer experiences that could induce panic buying. In fact, AT 

calls for reflection on the semiotic and material aspects at both micro- and macro levels of 

analysis that comprise complex systems representing different items of purchase and 

consumers’ response to them based on their diverse backgrounds. In using the part-whole 

interaction aspect of AT, the framework provides a link between the expressive and material 

roles of consumers and items of purchase that enables restraining/expanding the behaviour of 

panic buying. This also allows practitioners an insight into the journey and the various stages 

of purchasing in atypical situations such as the pandemic and the most fitting marketing 

strategies/efforts required to manage different phases of panic buying using images, symbols 

and consumer experiences. 

For example, sentiment analysis results revealed two distinct phases in consumers’ 

panic buying behaviour. In the first phase, negative sentiment (e.g., fear of not getting goods 

or increase in the price of goods) triggered by images reported in the media, speeded up panic 

buying behaviour (Naeem, 2021). Accordingly, it implies that in the initial stages of a crisis 

such as the COVID-19 pandemic, policymakers’ communication strategies need to 

systematically dispel falsehoods reported in the media and frame reassuring messages that 

emphasise social bonding to minimise fear and other drivers (such as anxiety and herd 

psychology) of panic buying behaviours (see Bentall et al., 2021; Li et al., 2021). 

In the second phase, our results show how despite the persistence of ‘panic buying’ 

behaviour, consumer sentiments transitioned into positive emotions as they started to draw 

pleasure from their items of purchase. During this phase, policymakers may consider aligning 

their strategies towards bringing about behaviour modification by redirecting consumers’ 

attention to ‘positive’ sources to draw pleasure from (e.g., via giving instead of accumulating; 

or by helping each other out). 

More specifically, behaviour modification strategies include +/- reinforcement and + /- 

punishment (see Miltenberger, 2015, for in-depth analysis). Thus, positive reinforcement 

implies reward for those who make donations to food banks with cashback or extra points as 

part of the loyalty card scheme. Negative reinforcement translates into strategies applied to 

deter deviant behaviour (e.g., supermarkets advising staff to stop panic buyers to over purchase 
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essential items which authors noted during the panic buying phase in their personal capacity as 

consumers). Although imposing limits on items’ purchases is considered a negative 

punishment, when used alone, this technique proved effective in encouraging consumers to 

moderate their purchases. Positive punishment or operate conditioning (Skinner, 1953) 

involves presenting an unfavourable outcome or occurrence following an undesirable 

behaviour. While this was used effectively by the media through the circulation of images of 

empty supermarket shelves and pictures of vulnerable consumers (such as the elderly) in want 

of essential items, local authorities failed to act proactively through the imposition of fines on 

offenders by collaborating with supermarkets. 

Significantly, our work demonstrates actors’ constant state-of-becoming (i.e., 

switching of roles). Thus, there is scope for practitioners to focus on how to deterritorialise a 

panic buying assemblage or disrupt it, and how to reterritorialisae it into a more favourable 

phenomenon. For example, while ‘people’ can, at one point, contribute to invigorating panic 

buying (e.g., through peer influence or social learning), they can also act as key agents in 

constraining /deterritorialising it by centralising the welfare of the vulnerable and elderly 

customers or NHS workers. This is evident from respondent F185’s appeal: “How about 

instead of clapping stop panic buying because there is no food left for NHS workers in shops”. 

Similarly, solidarity and food waste reduction were recurring reterritorialisation forces. Thus, 

campaigns that reinforce these values should be the focus of attention to mitigate the panic-

buying behaviour if similar crisis situations occur in future.

For practitioners and supermarket managers, this work demonstrates how examining a 

phenomenon such as panic buying as a “functional conglomeration of [seemingly disparate] 

elements” (Currier, 2003, p. 325) can be used to dissect it into the parts/strata composing it and 

engage with the desires and bodies inherent in it to either enliven or dismantle it. More 

specifically, the cluster analysis results show that the largest emerging cluster is ‘Time’, as 

customers used shopping and the items of purchase to pass time when the majority of other 

businesses were in lockdown. Accordingly, although supermarkets took measures to limit the 

number of customers inside the store at a time, they also needed to monitor the Time each 

customer spent. This could have reduced the potentiality for him/her to buy more than 

necessary or to be influenced by other ‘People’ (the third largest cluster/force) engaging in 

deviant behaviour (Zaky et al., 2021). This can be done by developing a ticketing system, 

similar to the 'Pay and Display' car parking system, in which the time a customer spends (during 

a crisis situation) in a store until checking-out is tracked and an additional fee is calculated at 

the checkout till if s/he spends more than the pre-set period of time.
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Our framework also calls for evaluating the expressive and material power/roles of 

different objects from consumers’ perspectives. In particular, our results show that one of the 

largest material components of the assemblage of panic buying was the Govt cluster (8.4%), 

representing government bodies, supermarkets, and the news media. In other words, these three 

institutions are the biggest contributors to the production of the different expressive 

components (i.e., impressions, beliefs, and attitudes). Thus, for instance, a social media 

campaign, led by both supermarkets’ representatives and policy makers, especially at the local 

authority level, will be more influential in deterring consumers to engage in panic buying. 

Similar collaboration between supermarkets and the government has been seen recently in the 

Help for Households campaign that was started by the government and backed by several 

supermarkets in UK to combat soaring cost-of-living (BBC, 2022).

In this sense, the concept of “intelligent agents” is now being used widely as a means 

of enhancing marketing campaigns (Kumar et al., 2016). Specifically, Hoffman and Novak 

(2018) invite marketers to consider consumers as smart objects in themselves and to 

acknowledge the assemblages of which they are the parts. Further, the assemblage approach 

calls for attention to the politics and the relative capacities of individuals and organisations to 

exercise agency in relation to both the creation of policy and its enactments to curb unwarranted 

panic buying and its related increase in food waste.

The results of this paper should also be beneficial to retailers seeking to implement 

crisis marketing. By understanding how consumers’ attitudes and behaviours are shaped during 

crises, marketers can formulate the right marketing campaign to acknowledge different 

concerns (see Adel et al., 2021). For example, Cottonelle, one of the largest toilet paper 

manufacturers in the world, sought to diminish panic buying in US by launching the campaign 

“#ShareASquare”, in which the company committed to donating one million rolls of toilet 

paper to the United Way Worldwide's COVID-19 Community Response and Recovery Fund. 

It also encouraged consumers to use the hashtag #ShareASquare, promising to donate an 

additional $1, and up to $100 thousand, to the same charity for every hashtag (Shipley, 2020). 

In general, lessons from our case research provide avenues for developing crises marketing 

campaigns by acknowledging the various concerns/clusters and underlining different stages 

within the panic buying phenomenon.

6.3. Limitations and areas for further research 

Our work is significant as it draws attention to the panic buyers’ assemblage embodying a 

gathering together of consumer imaginations, (ir)rationalities that triggered their consumption 
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behaviour in a way that cannot be understood in terms of fixed notions of consumer typologies. 

However, our results are limited by their reliance on the UK context, as well as tweets in the 

English-language which makes it difficult to assess if the phenomenon is transferrable or if the 

public’s response would be comparable in different contexts and/or disasters. However, it 

would be a complex matter to consider non-English tweets, as each language would require the 

incorporation of a different lexicon and various translation modules to pool the data.

Future research needs to engage with how both utilitarian and hedonic shopping 

behaviours have changed during and post crises (Larson and Shin, 2018). For example, a study 

by Kennett-Hensel et al. (2012) indicated that consumers’ behaviour changed after Hurricane 

Katrina in the US in 2005; many individuals stressed their tendency to lessen their 

overspending and to take more time in making choices. Likewise, Griffith et al. (2016) 

explored the consequences of the Great Recession on food consumption in the UK household. 

They concluded that consumers sought cheaper options while maintaining the same nutritional 

value. The results also show that a large portion of consumers turned to cooking and preparing 

their own food at home. Future research should look at how restaurants and other food service 

providers can respond to this new tendency in case it persists post COVID-19.

As our results also show that non-human bodies (symbols, signs, etc.) account for more 

than 40% of the composing parts of the panic buying assemblage, we suggest that the media 

concentrate on depictions of solidarity, people’s food donations, or supermarkets’ stocking 

efforts, instead of images of empty shelves, for example, or the overloaded carts of some 

shoppers; i.e., focusing on the positives rather than amplifying the negatives (see also Zaky et 

al., 2021, for service providers’ role in inducing irrational/risky behaviours). However, when 

understood against the backdrop of an ontology of flux, these clusters from the assemblage 

angle cannot be regarded as static, but as being in a constant state of becoming. For example, 

we show that the abundance of leisure time resulting from the lockdown, stockpiling and a 

surge in cooking at home emerged as significant forces contributing to a shift in consumer 

preferences. An important avenue for future research would be to unpack further impacts of 

panic buying and hoarding behaviour on consumer mind-sets.

Moreover, as one of our reviewers indicated, the use of machine learning and lexicon 

analysis to understand human behaviour and/or emotions via DeLanda’s work on AT opens a 

whole new set of avenues for future research that critical Deleuzian theory would be useful in 

unpacking. When we usually think of algorithms, we consider language as anthropomorphic. 

Assigning human traits to impassive codes makes it easier for us to comprehend algorithms. 

For example, stating that an algorithm is biased implies that it is an autonomous organism; in 
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that, the bias is inherent to the algorithm itself rather than the writer of the code. Further, 

algorithms generate models or “assemblages” of relations, which can be utilised to deduce 

unlimited possible decisions, ranging from risk assessments to brand valuations or performance 

appraisals. These models of relations can then become phenomena that also affect our lives. 

Finally, it must be acknowledged that this work’s effort on representing the affective world 

will always be a ‘partial’ representation of reality.

Similarly, we should also reflect if algorithms exercise a new power that curbs 

consumers’ agency while resisting the liquidity of consumption – the “ephemeral, access-

based, and dematerialized” manner of consumption (Bardhi and Eckhardt, 2017, p. 582; also 

see Bardhi et al., 2012). If so, how are the various aspects of consumption affected by such a 

growing ‘algorithmic culture’ (Striphas, 2015)? Although such questions can resonate strongly 

within the milieu of social science, the algorithmic-stimulated culture remains unexplored 

within consumer research (see Wilson-Barnao, 2017).

In closing, we reiterate the need for emerging research to explore the new social 

meanings attributed to food items (e.g., meat, cheese, vegetables, fruit, canned food, sweets, 

and drinks) during the COVID-19 crisis. Since increased blame has been attributed to animal 

slaughtering as the cause for the virus outbreak, heated exchanges on Twitter have gained 

currency between vegans/vegetarians and meat eaters. For example, one consumer considered 

turning away from red meat: “Not the biggest fan of red meat anymore. although it does taste 

delicious I do prefer sea food”, and another defended veganism: “Like seriously if you don’t 

want to be vegan that is for your moral conscience to sort out, but you won’t make it better by 

embarrassing yourself trying to say ‘we also kill plants' or that ‘animals starve because we eat 

their food’ as an actual argument cause you look silly”. Hence, future research is needed on 

the impact of COVID-19 on meat and dairy consumption and consumer focus on 

environmentally friendly products. 
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Appendix A: Sample of valid tweets

ID Tweet

1 18 I’m enjoying this quarantine. I got internet, my PS4, GTA, Food, Drink, A job 

and Toilet Roll

2 21 Day 4 of quarantine and I'm hoping I don't get acne because of all the junk food 

I'm eating

3 64 All I do is sleep and eat. Even my imaginary friends are sleeping

4 111 I hate this quarantine, I feel like I’m starving myself even if I eat all the damn 

time

5 146 Heard a story about garbage collectors noting the increased food wastage they 

are finding. Including wasted products that are unopened. Another result of 

senseless panic buying. Absolutely disgusting. #COVIDIOTS 

#WasteNotWantNot

6 182 Have run out of real food and just eaten an entire packet of sausages for dinner.

7 217 @PhantasticGeek Buy food over loo paper Pete/Matt. You can wipe your arse 

(UK for ass) with anything. You can't eat loo paper

8 825 As if Sainsbury’s didn’t have enough going on - Two Kids Get Locked in 

Supermarket Overnight, Eat Ungodly Amount of Food  

9 1130 Absolutely nothing makes me happier than the fact that my kids love food - 

especially the kind I cook/ prefer to eat. This is my 3 year old eating a 

Vietnamese Bun Chay Hue. (Yes I’m a feeder, but a healthy-food feeder). 

10 2772 I think my parents need to bin me. I eat too much food . . .I have just eaten a 

whole chocolate cake and I am still looking for more to eat
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7 were modified to ensure 
readability, reproduction, and 
make them more self-explanatory. 
Figure 6 was significantly 
modified to show the scale on the 
lefthand side and to clarify what 
the bars means to make it more 
able to ‘stand-alone’. A few lines 
were also added underneath that 
figure to explain the different 
scales’ ranges (“It is via these 
lexicons, each document 
(tweet)..to “ranges between -1 
“negative” to +1“positive””.

Please see all figures and 
tables
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Please develop implications for 
practice. The reviewer notes: “The 
content of the section "implications 
for practice" is redundant and lacks 
implications for practice. The section is 
important, but the three paragraphs 
here do not really discuss implications 
for practice. Could you answer the 
question: what should policymakers or 
relevant firms do differently to 
address/prevent/manage panic 
buying?”

Thank you for pointing this out. 
We have made the implications 
clearer by specifying what 
measures can be adopted in future 
crisis situation. Please see the 
amended text. 

Please see page 30: from 
“For example, sentiment 
analysis results revealed 
the different stages…” to 
“fines on offenders by 
collaborating with 
supermarkets” on page 
31.

Then, page 31 from: 
“Similarly, solidarity and 
food waste..” to “if 
similar crisis situations 
occur in future”

And from “More 
specifically, the cluster 
analysis results show that 
the largest emerging..” to 
“spends more than the 
pre-set period of time”

From “In particular, our 
results show that one of 
the largest material…” to 
“combat soaring cost-of-
living…”

Reviewer comments:

Comment Response Amended text
Congratulations on your perseverance, 
the paper is much better now.
 One last point is that I do not see 
many changes in the tables/figures. 
Yes, some of them were eliminated, 
but I do not think that the authors 
reflected fully on what tables or 
figures should appear, and what visual 
evidence lifts the paper. For instance, I 
still do not understand how to read 
Fig 6 or what it means. What are the 
numbers there? what is that scale? 
and what are the bars? and what each 
type of sentiment analysis means.

The easy answer is just to delete the 
figure, but this is not my point (maybe 

Thank you for your encouraging 
words and for your efforts in 
guiding us to improve the quality 
of the paper.  We appreciate your 
valuable insights.

We have reflected again on all 
tables and figures. Table 3 
(clusters’ profiling – providing 
examples from the tweets) was 
removed as it was deemed 
redundant (we had already 
provided examples from the 
different clusters’ tweets 
throughout the paper) and also to 
create  space for additional text in 
the implication section.

Please see all figures and 
tables
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it is an essential figure). Can you 
rethink the tables and figures so that 
they are helpful for the reader?

We made sure that tables 1 and 2 
were already explained and 
justified in the text, and that they 
were also clear enough. 
For the figures, figures 4, 5, 6, and 
7 were modified to ensure 
readability, reproduction, and 
make them more self-explanatory. 
Figure 6 was significantly 
modified to show the scale on the 
lefthand side and to clarify what 
the bars means to make it more 
able to ‘stand-alone’. A few lines 
were also added underneath that 
figure to explain the different 
scales’ ranges (“It is via these 
lexicons, each document 
(tweet)..to “ranges between -1 
“negative” to +1“positive””.

The Associate Editor indicated that:
The reviewer notes: “The content of 
the section "implications for practice" 
is redundant and lacks implications for 
practice. The section is important, but 
the three paragraphs here do not 
really discuss implications for practice. 
Could you answer the question: what 
should policymakers or relevant firms 
do differently to 
address/prevent/manage panic 
buying?”

Thank you for pointing this out. 
We have amended the 
implications section. Please see 
the amended text

Please see page 30: from 
“For example, sentiment 
analysis results revealed 
the different stages…” 
to “fines on offenders by 
collaborating with 
supermarkets” on page 
31.

Then, page 31 from: 
“Similarly, solidarity and 
food waste..” 
to “if similar crisis 
situations occur in 
future”

And from “More 
specifically, the cluster 
analysis results show that 
the largest emerging..” 
to “spends more than the 
pre-set period of time”

From “In particular, our 
results show that one of 
the largest material…” to 
“combat soaring cost-of-
living…”
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