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Abstract 

Social media firestorms pose a significant challenge for firms in the digital age. Tackling 

firestorms is difficult because the judgments and responses from social media users are 

influenced by not only the nature of the transgressions but also by the reactions and opinions 

of other social media users. Drawing on the heuristic-systematic information processing 

model, we proposed a research model to explain the effects of social impact (the heuristic 

mode) and argument quality and moral intensity (the systematic mode) on firm wrongness 

(the judgment outcome) as well as the effects of firm wrongness on vindictive complaining 

and patronage reduction. We adopted mixed methods in our investigation, including a survey, 

an experiment, and a focus group study. Our findings show that the heuristic and systematic 

modes of information processing exert both direct and interaction effects on individuals’ 

judgment. Specifically, the heuristic mode of information process dominates overall and also 

biases the systematic mode. Our study advances the literature by offering an alternative 

explanation for the emergence of social media firestorms and identifying a novel context in 

which the heuristic mode dominates in dual information processing. It also sheds light on the 

formulation of response strategies to mitigate the adverse impacts resulting from social media 

firestorms. We conclude our paper with limitations and future research directions.  

 

Keywords: social media firestorms, heuristic-systematic information processing model, social 

impact, moral intensity, argument quality, firm wrongness 
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1 Introduction 

Social media are popular digital platforms for firms to build an online presence, promote 

products, and engage with customers. However, despite these benefits, social media may 

expose firms to threats of online firestorms. There have been cases of a sudden burst of 

outrage on social media, accusing firms of committing transgressions. For instance, H&M, a 

clothing retail company, faced a firestorm on social media after its website featured a black 

child model wearing a sweatshirt printed with “coolest monkey in the jungle,” a slogan that is 

considered to degrade people of African descent (Stack, 2018). Furthermore, Audi, an 

automobile manufacturer, stirred up controversy on social media after posting a potentially 

sexually-suggestive advertisement that included a photo of a little girl leaning against the 

front of a car and eating a banana (Evans, 2020). Social media transcend geographical 

barriers and transform individuals from passive readers and listeners to active speakers and 

participants. Any negative comment on social media can quickly gain momentum, ignite 

public outrages, and turn into a firestorm, presenting a severe reputational threat for and 

bringing potentially uncontrollable adverse impacts to firms under fire (Hauser, Hautz, 

Hutter, & Füller, 2017). It was reported that of all firms affected by social media firestorms, 

58% suffered from short-term negative brand perceptions and 40% suffered from long-term 

adverse impacts (Hansen, Kupfer, & Hennig-Thurau, 2018). 

Social media characteristics play an imperative role in fueling a firestorm (Pfeffer, 

Zorbach, & Carley, 2014). Hyperconnectivity, homophily, and the filter bubble and echo 

chamber effects are just a few prominent social media characteristics that lead to the rapid 

development of firestorms. Social media circulates a vast volume of negative messages 

concerning a firm’s transgression during a firestorm. Individuals are exposed to not only 

incident-related information about the firm’s practice but also accusations from other social 

media users and their negative reactions (e.g., anger) on the platforms. Without a doubt, 

processing such a vast volume of information to arrive at a judgment of the firm’s 
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transgressions presents cognitive challenges to many. Often, given the nature of hedonic 

social media use, the tendency for individuals to conserve their cognitive resources, and the 

abundance of heuristic cues in the social network environment, users tend to adopt heuristics 

learned from their everyday life and social media use to arrive at a judgment. Consequently, 

firms could be victimized by potentially invalid allegations. For instance, a Twitter user 

ignited maliciously a firestorm against Uber a few years ago. Uber ended up facing serious 

allegations and suffered from the #DeleteUber movement, despite the incident being initiated 

by an individual who feverishly trolled Uber’s service chatbot for a racist reply using the “N-

word” (Connor, 2019). 

Understanding the relative effects and the interplay between the use of cognitive 

deliberation and heuristic cues and the biasing effects of the latter on social media users’ 

judgment in firestorms, therefore, represent an important research opportunity and 

managerial issue to be addressed. The dual-process models of information processing, 

predominantly the heuristic-systematic model and the elaboration likelihood model, have 

been widely used by information systems (IS) researchers to explain how individuals assess 

and adopt information. Most studies focused on the factors affecting information usefulness 

and, subsequently, the information adoption behaviors in the context of online reviews 

(Qahri-Saremi & Montazemi, 2019; Watts & Zhang, 2008). Whilst the application of dual-

process models of information processing provides a reasonable theoretical tenant to explain 

individuals’ information processing behaviors in social media firestorms, established 

antecedents of the two processing modes (i.e., source credibility and argument quality) and 

the judgment outcomes (i.e., information usefulness and adoption) are insufficient to explain 

individuals’ judgment and responses in social media firestorms. Context-specific variables 

representing the two information processing modes and the judgment outcome in social 

media firestorms need to be identified to provide a contextualized explanation of the 

phenomenon. Besides, developing effective response strategies requires firms to understand 
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how social media users judge and respond to such firestorms (Scholz & Smith, 2019). 

Therefore, it is crucial to understand how individuals process social media firestorm 

information, make a judgment, and respond to the concerned firms.  

Accordingly, this study aims to address a primary research question: How do individuals 

process information, judge, and respond to firm transgressions in social media firestorms? 

The objectives of this study are threefold: (1) to reveal factors representing the dual modes of 

information processing, (2) to examine their relative effects on the judgment of firm 

wrongness, and (3) to investigate the effects of the wrongness judgment on negative 

responses toward concerned firms, in the context of social media firestorms. We use the 

heuristic-systematic model of information processing (Chaiken & Ledgerwood, 2012) as the 

theoretical foundation to develop our research model. We contextualize the model by 

incorporating variables specific to the information processing modes and judgment outcome 

in social media firestorms, including social impact, moral intensity, and firm wrongness, 

from the social cognition, moral decision-making, and consumer psychology literature. We 

tested our research model using mixed methods, including a survey, an experiment, and a 

focus group study, to derive richer insights into the current phenomenon. 

Our study brings important implications for research and practice. From a theoretical 

perspective, our study identifies the factors representing the heuristic and systematic modes 

of information processing and their relative influences on judgment and negative responses 

toward firms in social media firestorms. It also offers a novel theoretical explanation of the 

occurrence of an emerging technology-mediated phenomenon. From a practical perspective, 

the findings offer insights into devising corporate response strategies for social media 

firestorms by considering the relative use of the two information processing modes and the 

effects of perceived firm wrongness on retaliatory and avoidance behaviors. 

The paper is structured as follows. The concept and research status of social media 

firestorms are reviewed in the next section. Then, the heuristic-systematic model of 
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information processing, the research model, and the hypotheses are introduced. After that, the 

research design, data collection, and data analysis are reported. Finally, a discussion of the 

implications for research and practice, limitations, and future research directions is provided. 

2 Literature Review 

2.1 Social Media Firestorms: Definition and Characteristics 

A firestorm refers to a situation where a person, group, or institution experiences a sudden 

surge of negative attention (Pfeffer et al., 2014) and are often triggered by controversial or 

divisive events . In this study, we focus on social media firestorm situations where firms 

suddenly receive a large amount of negative attention on social media concerning a moral 

transgression(s). Although it is not uncommon for people to criticize a firm when they feel 

dissatisfied with the performance of its goods or services, this is particularly salient when 

they observe a firm’s immoral practice. As consumers and the general public expect firms to 

act morally and serve as a force for good in society, value-related transgressions tend to 

provoke stronger negative reactions than performance-related transgressions (e.g., failures 

with goods and services).  

The design artifacts and algorithm of Social media can turn negative opinions, criticisms, 

and complaints into a firestorm in a short period of time (Jontgen, 2020). In most social 

media environment, the opinion-sharing system does not afford sophisticated or gradualist 

opinions. Most sharing process is designed to be quick and symbolized whether a user “like” 

or “endorse” a content without inviting deliberation (Gruber, Mayer, & Einwiller, 2020). 

Besides, the local clustering in social media networks echoes the same negative opinions 

from various connections, creating the impression that the vast majority of other people 

already have the same negative opinions against the firm’s practice (Pfeffer & Carley, 2013). 

Lastly, homophily in social connections creates a filter bubble that restricts the diversity of 

opinions users received and the echo chamber facilitates effective persuasion and affirmation 

of the same negative opinions (Terren & Borge-Bravo, 2021), rather than a critical evaluation 
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from alternative perspectives. Consequently, most social media firestorms exhibit a lopsided 

negative sentiment toward the concerned firm (Herhausen, Ludwig, Grewal, Wulf, & 

Schoegel, 2019; Matook, Dennis, & Wang, 2022) and put the firm at probable risk of 

reputational damage and financial loss.  

2.2 Social Media Firestorms: Research Status 

Research on social media firestorms is growing, characterized by increasing scholarly 

publications. Previous research on social media firestorms has examined three key aspects of 

the phenomenon: (1) the nature of firestorms, (2) the detection, intervention, and response 

strategies for firestorms, and (3) the antecedents and outcomes of firestorms (see Table A1 in 

Appendix A).  

The investigations on the nature of social media firestorms focused on the characteristics 

of firestorms and individuals’ motives and goals for participation. Inductive approaches 

through content analysis and social media data mining were commonly used to understand 

themes, triggers, and motivations related to social media firestorms. For instance, based on an 

analysis of 130 social media firestorms, a typology of social media firestorm stimulants was 

proposed, consisting of perceived moral misconduct, perceived incompetence, perceived 

market misconduct, and perceived violation of honor or reputation (Einwiller, Viererbl, & 

Himmelreich, 2017). Also, participation in social media firestorms was found to be driven by 

multiple different motives (Gassman, Dutta, Agley, Jayawardene, & Jun, 2019), such as 

rectification, dissatisfaction, vilification, amusement, and honor.  

Detecting social media firestorms has been a priority for many firms because it “enables” 

them to proactively deal with the incidents before going viral. Previous studies have explored 

various proxies for detecting social media firestorms, including measuring the strength of 

structural ties, linguistic styles, and overall sentiments of social media posts (e.g., Herhausen 

et al., 2019). However, the development of detection algorithms has not kept up with the pace 

of such incidents in the fast-moving social media landscape. As a result, another stream of 
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research has focused on the intervention and response strategies for social media firestorms. 

Various typologies of intervention and response strategies have been proposed, such as 

proactive versus no responses (Kintu & Ben-Slimane, 2020), proactive versus reactive 

responses (Chen, 2022), assertive versus cooperative styles (Hauser et al., 2017), and specific 

versus generic justifications (Lappeman, Patel, & Appalraju, 2018). However, it has been 

acknowledged that the effectiveness of these strategies depends on a range of factors, 

including the participants’ characteristics and their relationships with the firms, the social 

structure of the online social communities fueling the firestorms, and the presence and 

response of moderators and aggressors in the conversations (Hauser et al., 2017). Indeed, 

Herhausen et al. (2019) also admitted the challenges of preventing negative comments from 

going viral. They suggested firms may use tailored messages to mitigate their virality by 

varying the use of empathy and explanation in the messages. Similarly, Hauser et al. (2017) 

reported that a collaborating conflict management style, characterized by high assertiveness 

and high cooperativeness, may avoid the escalation of and mitigate the harmful outcomes of 

social media firestorms. 

Antecedents and consequences of social media firestorms have also been a prominent 

research area. Different theoretical perspectives, such as situational theory of problem-

solving (e.g., Gruber et al., 2020), homophily (e.g., Suwandee, Surachartkumtonkun, & 

Lertwannawit, 2019), social capital theory (e.g., Jontgen, 2020), and appraisal theory of 

emotions (e.g., Delgado-Ballester, López-López, & Bernal-Palazón, 2021) have been used to 

guide the examination of the antecedents and consequences related to social media 

firestorms. For instance, Suwandee et al. (2019), through the lens of homophily, found that a 

high consensus toward the incident among online community members led to significant 

attitude changes. Hansen et al. (2018) compared the types of firm failures and their negative 

impacts on firms. They found that firestorms related to social failures, compared to 

communication failures, generated more negative impacts on firms. The consequences of 



 
 

11 

social media firestorms on firms have been inconclusive. Some studies found that firms 

suffered from negative firm perceptions (Hansen et al., 2018) and boycotting behaviors (Lim, 

2017); others reported that fighting back against social media firestorms actually generated 

positive values for firms (Scholz & Smith, 2019). Although increasing scholarly attention has 

been devoted to examining social media firestorms, it remains unclear how individuals 

process information presented in social media firestorms, arrive at judgment, and respond to 

firms under fire. This study aims to bridge these research gaps. 

3 Research Model and Hypothesis Development 

3.1 The Heuristic-Systematic Model of Information Processing 

We build on the literature of dual-process models of information processing to understand 

how individuals process social media firestorm information, arrive at a judgment, and 

respond to the concerned firms. Dual-process models of information processing, 

predominantly the heuristic-systematic model (HSM) and the elaboration likelihood model 

(ELM), have been widely used by IS researchers to understand how individuals process 

information in a wide array of digital contexts (e.g., Cheung, Sia, & Kuan, 2012; Goel, 

Williams, & Dincelli, 2017; Kwak et al., 2018; Wang, Liang, Xue, & Ge, 2021). A brief 

overview of the dual-process models of information processing is discussed in Appendix A. 

We build on the HSM and the literature on social cognition, moral decision-making, and 

consumer psychology to develop a contextualized research model that captures the 

antecedents and outcomes of information processing in social media firestorms. The HSM 

postulates that heuristic and systematic modes can influence a judgment outcome 

independently or interdependently (Eagly & Chaiken, 1993). In particular, the HSM posits 

that an individual’s attitude can be shaped via two modes of informational influence, the 

heuristic and the systematic modes. The two information processing modes differ in the 

amount of thoughtful information processing demanded of individual subjects, in which the 

heuristic route involves less cognitive effort and vice versa. The HSM represents a sound and 
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legitimate theoretical lens to explain the emergence of firestorms in social media, where 

heuristic cues are abundant, and communication is fast-paced and stimulating. In particular, 

the HSM upholds the sufficiency principle and assumes that individuals utilize an economy-

minded approach to process information. We conceive that, given the need to conserve 

cognitive resources to maneuver through the complex social media environment, individuals 

tend to use the least cognitive effort possible to process encountered information. 

Consequently, the heuristic mode of information processing can be dominating when 

evaluating social media firestorms.  

In the context of social media firestorms, the vast majority of transgressions concerned are 

value-related (Einwiller et al., 2017), involving violations of universal or moral expectations 

and norms (Grappi, Romani, & Bagozzi, 2013) such as tolerance of human rights abuses, 

support for authoritarian regimes, infringement of cultural or religious norms, and 

exploitation of labors. The judgment of wrongness has been recognized as a salient judgment 

outcome in the moral judgment paradigm of value-related transgressions. Accordingly, firm 

wrongness here refers to the extent to which individuals perceive the actions or practices 

performed by a firm as being morally inappropriate. It represents individuals’ overall 

judgment outcome resulting from the heuristic and systematic modes of information 

processing in social media firestorms. Subscribing to the HSM, the manner in which people 

arrive at a wrongness judgment occurs through two information processing modes: (1) the 

heuristic mode and (2) the systematic mode. We contextualize our research model by 

modeling the heuristic mode with social impact. Social impact is shaped by three influencing 

sources from the social network environment, including the number, strength, and immediacy 

of the sources (Latané, 1981), that signal the inappropriateness of a firm’s practices from 

different perspectives. Then, we model the systematic mode with argument quality and moral 

intensity. Apart from modeling their direct effects, we also propose that the two information 

processing modes interact and influence the wrongness judgment. Finally, we include 
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vindictive complaining (i.e., a form of retaliatory behavior) and patronage reduction (i.e., a 

form of avoidance behavior) as two negative responses against the firms in social media 

firestorms. Figure 1 shows the proposed research model. 

 

Figure 1. The Proposed Research Model 

3.2 The Heuristic Mode of Information Processing 

In this study of social media firestorms, the heuristic mode of information processing 

involves arriving at a wrongness judgment based on the social impact perceived from the 

social network environment. The heuristic mode of information processing relies on schemas, 

stereotypes, expectancies, and other forms of prior knowledge that can be imposed on 

information to assimilate it quickly to one’s existing structures (Bohner, Moskowitz, & 

Chaiken, 1995). Learned knowledge structures, for instance “experts are credible,” “my own 

social group can be trusted,” and “consensus implies correctness” are used consciously or 

unconsciously by individuals when evaluating social media firestorms.  

3.2.1 Social Impact 

Social impact refers to the extent to which individuals perceive the overall negative sentiment 

regarding the firm’s practice in the firestorm. The overall social impact perceived by social 



 
 

14 

media users is determined by three sources of impact (Latané, 1981): the number, the 

strength, and the immediacy of the sources of impact users perceived from the social network 

environment. Subscribing to the HSM and the principles of sufficiency, individuals tend to 

avoid expenditure of cognitive or behavioral energy given their limited capacity for attending 

to and processing information (Bohner et al., 1995). Instead, they apply the heuristics learned 

from their prior experience to arrive at a judgment.  

In the context of social media firestorms, firestorm messages left by individuals who are 

high in power (e.g., close friends and family members), are knowledgeable (e.g., subject 

experts), or are charismatic (e.g., online influencers and celebrities) are considered more 

credible and thereby more persuasive. Besides, information about the firm circulates rapidly 

on social media during a firestorm. Recent information is viewed as more valuable and 

impactful than dated information. The large quantity of messages criticizing the concerned 

firm coupled with the negative aggregated user reactions (e.g., dislike and anger) toward the 

transgression and the firm dominate the individuals’ newsfeed. Such a massive amount of 

firestorm information can be overwhelming and prompt individuals to rapidly make a 

wrongness judgment based on the overall sentiment they perceived from other social media 

users. Bapna, Benner, and Qiu (2019) argue that social media acts like a giant word-of-mouth 

machine. It brings socially relevant peers into a network, accelerates the diffusion of social 

information, and subsequently modifies individuals’ thoughts and actions consciously and 

unconsciously. Such influence of social information on individuals’ actions and judgments 

has been supported by the prominent phenomenon of observational learning in the 

psychology literature (Dewan, Ho, & Ramaprasad, 2017). Hence, the stronger social impact 

they perceived, the stronger perception of firm wrongness. The reliance on social impact as 

heuristic cues in judgment-making has been well-documented in previous research. 

Collective opinions and consensus have not only been utilized by customers to gauge the 

product quality and firm reputation in online purchases (Amblee & Bui, 2014), but also have 
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been used by social media users as symbolic anchors to make social movement decisions 

(Oh, Eom, & Rao, 2015). Valentine and Bateman (2011) reported that the perception of 

social impact of transgressions intensified the perception of moral issues. Taken together, the 

social impact stemming from the above sources represents the salient situational norms 

towards the firm’s transgression and increases users’ wrongness perception (Neubaum, 

Rösner, Ganster, Hambach, & Krämer, 2016). Thus, we hypothesize: 

H1: Users’ perceived social impact signaling the firm’s inappropriate transgression 

positively influences their perceived firm wrongness in social media firestorms. 

3.3. The Systematic Mode of Information Processing  

The systematic mode is a comprehensive, analytic orientation in which individuals assess and 

scrutinize informational input for its relevance, importance, and quality to their judgment 

tasks (Chaiken & Ledgerwood, 2012). In this study, the systematic mode of information 

processing involves arriving at a wrongness judgment based on the evaluations of argument 

quality of the social media firestorm messages and the moral intensity of the transgression 

committed by the firms. 

3.3.1 Argument Quality 

Argument quality here refers to the overall assessment of the strength of persuasive 

argumentation of all the messages embedded in a social media firestorm incident. This 

comprises all text-based statements from the social media users, including the original post 

and the subsequent comments. Evaluating the plausibility of persuasive argumentation 

requires attempts to thoroughly understand available information through careful attention, 

deep thinking, and intensive reasoning (Eagly & Chaiken, 1993). For instance, in a social 

media firestorm, one may need to scrutinize the logical coherence, the quality of the evidence 

presented, and the relevance of the arguments in relation to the transgression committed by a 

firm. Such systematic thinking entails a relatively high degree of cognitive effort. Previous 

studies have shown that online users engaging in systematic information processing 
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comprehend presented messages carefully and contemplate their validity (Watts & Zhang, 

2008). Messages of high argument quality draw recipients’ attention and invoke a 

reallocation of cognitive resources, eliciting persuaded responses and behaviors (Tam & Ho, 

2005).  

Firestorm messages of high argument quality contain facts and backing (Petty, Cacioppo, 

& Goldman, 1981) and thereby are a strong determinant of persuasion and attitude change 

(Angst & Agarwal, 2009). When presented with social media firestorm messages of high 

argument quality, individuals may obtain more information about the transgression of the 

concerned firm, leading to a higher level of perception of firm wrongness. High message 

argument quality reduces the ambiguity of concerning topic and incident and thus uncertainty 

in judgment-making (Qahri-Saremi & Montazemi, 2019). Hence, if social media users are 

presented with firestorm messages of high argument quality, they obtain more facts and 

evidence regarding the transgression and perceive a higher level of firm wrongness. Thus, we 

hypothesize: 

H2: Users’ perceived message argument quality regarding the firm’s inappropriate 

transgression positively influences their perceived firm wrongness in social media 

firestorms. 

3.3.2 Moral Intensity  

Moral intensity here refers to the extent of salient moral attributes being violated in a 

transgression (Jones, 1991). It is one of the critical factors in moral judgment making 

(Hashim, Kannan, & Wegener, 2018). Evaluating the moral intensity connotes systematic 

processing of issue-related information about a firm’s transgression (Chaiken & Ledgerwood, 

2012). For instance, one may need to estimate the extent of the harm done by the firm and the 

probability that the transgression will cause material harm based on the relevant tweets and 

comments from others. Such a systematic mode entails a relatively high degree of mental 

effort to arrive at a wrongness judgment.  
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In social media firestorms, when individuals encounter an incident concerning a value-

related transgression committed by a firm, a moral judgment-making process will be 

activated (Frey, 2000; Jones, 1991). Before arriving at a judgment outcome, individuals 

evaluate various issue-related aspects of the transgression such as the magnitude of 

consequences, social consensus, probability of effect, temporal immediacy, proximity, and 

concentration of effect. The issue at hand is a matter of concern because the level of moral 

intensity varies between “the theft of a few office supplies or the release of a dangerous drug 

to the market.” (Jones, 1991, p. 371). Therefore, when cognitive deliberation reveals a value-

transgression involving severe moral issues and consequences (e.g., a firm caused irreversible 

damage to the environment and wildlife), an individual should perceive a higher level of firm 

wrongness, as compared with a value-transgression involving minor moral issues and 

consequences (e.g., a firm left a bag of rubbish unattended in a public footpath). Previous 

studies have shown that a higher level of perceived moral intensity was associated with 

stricter or more disapproving moral judgments (e.g., Culiberg & Bajde, 2014). Furthermore, 

moral intensity showed a significant effect on wrongness judgment in a meta-analysis of 

antecedents of moral judgments (Pan & Sparks, 2012). Taken together, we suggest that when 

social media users perceive a higher level of moral intensity of the transgressions in social 

media firestorms, they will likely perceive a higher level of firm wrongness. Thus, we 

hypothesize: 

H3: Users’ perceived moral intensity regarding the firm’s inappropriate transgression 

positively influences their perceived firm wrongness in social media firestorms. 

3.4 The Interplay of Heuristic and Systematic Mode of Information Processing 

The HSM asserts that there are occasions in which the judgments are shaped by the interplay 

of the heuristic and the systematic processing interdependently (Chaiken & Ledgerwood, 

2012). Given the salience of social impact in the context of social media firestorms, the 
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heuristic mode of information processing may “influence judgment indirectly by biasing the 

valence of systematic processing” (Chaiken & Maheswaran, 1994, p. 461). 

Specifically, the sudden burst of outrage at firms committing a transgression is a defining 

characteristic of social media firestorms. It is typical for such negative sentiments to 

dominate the social media environment through the local clustering effect, leading 

individuals to believe that a timely consensus has been reached regarding the firm’s 

inappropriate practices. In the context of social media firestorms, the presence of social 

impact (as a heuristic cue) produces inferences or expectancies about the probable validity of 

persuasive messages. Hence, the presence of a strong social impact leads people to believe 

that the messages accusing the firm are endorsed, and thereby are more credible, convincing, 

and valid, inflating their perception of argument quality.  

In addition, stronger social impact signals the consensus with one’s social network, 

enabling informational and normative social influences to take place. Such social influences 

may intensify individuals’ perception of moral intensity of the transgression concerned. For 

instance, in the firestorm against H&M, there was a strong social impact signaling the 

inappropriateness of the firm’s advertisement. The firm was accused of racism by a celebrity 

and the accusation was endorsed by many others on social media in a short period of time. 

There was a clear affirmation of disapproval toward the firm’s practice among social media 

users. The presence of such social impact could therefore intensify the perceptions of 

argument quality and moral intensity of the transgression. Thus, we hypothesize: 

H4: Users’ perceived social impact signaling the firm’s inappropriate transgression 

positively influences their (a) perceived message argument quality and (b) perceived 

moral intensity in social media firestorms. 

We also expect interaction effects between social impact and argument quality/moral 

intensity on perceived firm wrongness in social media firestorms. Specifically, the social 

media environment creates an impression that the vast majority of other social media users 
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already have a consensus (i.e., social impact) on the transgression. The filter bubble effect 

limits the diversity of information that reaches an individual, whereas the echo chamber 

effect guarantees effective persuasion and affirmation (Pfeffer et al., 2014). Hence, the 

perception of a high social impact toward the firm’s transgression could reaffirm the 

cognitive elaboration of the persuasive strength of the argument (i.e., argument quality) and 

the salient moral attributes of the transgression (i.e., moral intensity) and their subsequent 

judgment outcome (i.e., firm wrongness). In contrast, the perception of a low social impact 

toward the firm’s transgression or weak situational norms could weaken the systematic mode 

of processing. Previous research has also shown that under congruent conditions, a heuristic 

cue strengthened the relationship between the systematic evaluation of attribute information 

and evaluation outcome (Mitra, 1995). For instance, employing the HSM perspective, 

London Jr, Li, and Sun (2022) found that vividness and sender credibility (representing the 

heuristic mode) interact with message plausibility (representing the systematic mode) and 

determine message diagnosticity and novelty among social media users. Thus, we 

hypothesize: 

H5: Heuristic mode of information processing interacts with the systematic mode of 

information processing in determining judgmental outcome, such that users’ high (low) 

perceived social impact signaling the firm’s inappropriate transgression strengthens 

(weakens) the relationship between their (a) perceived message argument quality/(b) 

perceived moral intensity and the perceived firm wrongness in social media firestorms. 

3.5 Negative Responses to Firms: Retaliatory and Avoidance Behavior 

In response to a social media firestorm, previous research has suggested that individuals may 

take two different negative responses, fighting verse flighting, against the concerned firms 

(Johnen, Jungblut, & Ziegele, 2017). Specifically, “fighting” responses involve retaliatory 

behaviors, whereas “flighting” responses focus on avoiding such firms (Grégoire, Tripp, & 
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Legoux, 2009). In this study, we examine vindictive complaining as retaliatory behavior and 

patronage reduction as avoidance behavior. 

3.5.1 Vindictive Complaining 

Vindictive complaining is a form of retaliatory behavior. It represents a “fighting” response 

because individuals’ actions are intended to retaliate and cause harm to the firms. Individuals 

hold expectations toward firms, even if these expectations are not necessarily shared or 

agreed upon by the firms. Specifically, Montgomery, Raju, Desai, and Unnava (2018) 

suggest that these expectations are often unspoken and go beyond tangible and intangible 

exchanges in a relationship. Previous research has found that individuals value firms that 

engage in socially responsible activities, both operationally (e.g., engaging in sustainable 

production) and societally (e.g., donating money to charities) (Lacey, Kennett-Hensel, & 

Manolis, 2015). Furthermore, they expect firms to refrain from transgressions because their 

costs to society are immense (Johnson, Folkes, & Wang, 2018). Therefore, firms that violated 

and betrayed one’s expectations would be perceived as wrong (Grappi et al., 2013; Grégoire 

et al., 2009), setting a stage for retaliatory behaviors from affected individuals. Vindictive 

complaining represents a retaliatory behavior for individuals to revenge (Grégoire et al., 

2009) and to restore equity by taking actions against concerned firms (Kähr, Nyffenegger, 

Krohmer, & Hoyer, 2016). Thus, we hypothesize that: 

H6: Users’ perceived firm wrongness in social media firestorms positively influences their 

vindictive complaining. 

3.5.2 Patronage Reduction 

Patronage reduction is a form of avoidance behavior. It represents a “flighting” response 

because individuals’ actions are aiming to reduce their patronage of firms by, for example, 

switching to alternatives (Grégoire et al., 2009). Firms not only offer goods and services but 

also create symbolic values, such as identity construction or self-motive fulfillment, for their 

consumers (Wolter, Bacile, Smith, & Giebelhausen, 2019). Hence, individuals can obtain 
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self-defining and self-expressive benefits through interacting with firms, consuming firms’ 

products, and engaging with firms’ initiatives. As a result, individuals establish a shared 

identity with firms based on the premises of relational-self (Trump, 2014). The perception of 

firm wrongness could lead individuals to withdraw themselves from interacting with firms. 

This is because when their senses of selves intertwine with firms, a perception of wrongness 

introduces uncertainty and causes individuals to question the value of such a shared identity 

(Fournier, 1998). Since the perception of wrongness gives rise to a feeling of impurity or 

degradation of self-concept (Rozin, Lowery, Imada, & Haidt, 1999), individuals may engage 

in avoidance behaviors to disengage from firms to avoid psychological discomfort and a loss 

of status (Cheng, White, & Chaplin, 2012). Previous research suggested that a positive 

assessment toward a firm keeps individuals close to it, whereas a negative perception results 

in distancing and avoidance behaviors (Zarantonello, Romani, Grappi, & Bagozzi, 2016). 

Thus, we hypothesize that: 

H7: Users’ perceived firm wrongness in social media firestorms positively influences their 

patronage reduction. 

4 Research Method 

We tested our research model using three studies, including a survey, an experiment, and a 

focus group study. We first conducted an online survey to test the proposed research model. 

Then, we conducted an online experiment to validate the causal effects between the 

hypotheses concerning the two information processing modes and judgment outcomes. 

Finally, we conducted a focus group study to derive further insights to enrich and supplement 

the results of the two quantitative studies. 

4.1 Survey Design and Data Collection 

We conducted an online survey with social media users who have seen or experienced a 

social media firestorm. Three social media firestorms selected for the study include those 

concerning the firms (1) Audi, (2) H&M, and (3) Uber. These three chosen social media 
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firestorms involve different business sectors, product categories and brands, and causes of 

transgressions, enhancing the external validity of the study. Details of the firestorms are 

presented in Figures B1-3 in Appendix B.  

Measures of focal constructs were adopted from the previous literature with minor 

modifications to fit into the current research context (see Table B1 in Appendix B). We used 

perceptual scales with the responses measured on a 7-point Likert scale for the constructs in 

our research model. We used multiple items to assess each construct to ensure construct 

validity and reliability. We included gender, age, education, ethnicity, social media usage, 

previous experience with the firm, self-relevant consumer-brand relationship, and trait moral 

identity, as the control variables in the research model. 

Data was collected through a market research firm in the UK. Invitations to participate in 

the study were sent to a national-wide panel of individuals who have agreed to take part in 

research studies. Participation was voluntary and the participants were rewarded for the time 

spent by the market research firm. The responses for the three firestorms were collected 

through three separate questionnaires that were distributed after the firestorm happened on 

Twitter. Screening questions were first asked at the beginning of each survey to identify the 

target respondents: “Which social media do you use the most?” This screening question 

offered multiple choices of different social media platforms, such as Facebook, Twitter, 

Instagram, and Pinterest. Only those who selected “Twitter” as their primary social 

networking tool in the screening question were allowed to proceed to the next screening 

question. Then, the screenshots of ten social media posts were shown to respondents, and 

they were asked to indicate only one tweet they were most familiar with. Respondents who 

selected the social media firestorm post of Audi, H&M, or Uber in the corresponding round 

of data collection were allowed to proceed to the questionnaire. Other respondents were 

thanked and dismissed. Duplicated responses or those that failed attention-check questions 

were removed from the datasets, yielding final datasets of 215, 254, and 223 responses for 
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the Audi, H&M, and Uber incidents, respectively. Table B3 in Appendix B summarizes the 

descriptive statistics of the demographic profiles of the respondents. 

4.2 Experiment Design and Data Collection 

While the survey study aims to corroborate the associations between the heuristic and 

systematic information processing modes and firm wrongness, we conducted two 

independent online experiments to test the causal effects of the former on the latter. Two 

independent experiments with a 2 (Social Impact, Low versus High) × 2 (Argument Quality, 

Low versus High) and a 2 (Social Impact, Low versus High) × 2 (Moral Intensity, Low 

versus High) with a between-subjects factorial design were conducted to test such causal 

effects. 

Social impact was manipulated by the strength of the relationship importance of other 

social media users who have participated in the firestorm, the number of other social media 

users who have responded to the incident, and the recency of their reactions, respectively. 

Moral intensity was manipulated by the nature of the transgression committed by the firm. 

Argument quality was manipulated by the presence of claims and backing contained in the 

firestorm messages and comments. Our experiment involved a simulation of a social media 

firestorm against a fictitious firm on Twitter using a hypothetical scenario (a vignette). The 

use of hypothetical scenarios in an experimental setting has been useful in the current study 

to rule out potential confounding issues and reverse causality, such as participants formed 

specific perceptions and attitudes toward concerning firms before the social media firestorms 

happened. The use of scenarios also allows researchers to ensure the consistency of the nature 

and valence of concerning transgressions, and thereby enhancing the internal validity of the 

study. A pre-test was conducted to examine the effectiveness of manipulation and ensure the 

realism of the experiment design. Details of the manipulation, pre-test, and experiment 

conditions are presented in Appendix B (see Experiment Design).  
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Two new groups of participants were recruited from the same market research firm. For 

each experiment, subjects were randomly assigned to one of the four experimental 

conditions. All experimental conditions mocked up the Twitter environment and mimicked a 

social media firestorm. The subjects were presented with a hypothetical scenario in which a 

fictitious environmental group (i.e., denoted by the name “Earth Watch” and an Earth avatar) 

ignited a firestorm against a fictitious firm’s (i.e., Food Supermarket) transgression. Negative 

comments and reactions regarding the transgression from other social media users were 

shown.  

The subjects were debriefed and thanked at the end of the experiment study. 108 subjects 

were recruited to participate in each of the experiment (a total of 216 unique subjects for two 

experiments) to ensure sufficient power (0.8) with a medium effect size (f = 0.30) for both the 

main effects and the interaction effects. Table B3 in Appendix B summarizes the descriptive 

statistics of the demographic profile of the respondents.  

4.3 Focus Group Design and Data Collection 

Apart from obtaining quantitative evidence on the associations between and causal effects of 

heuristic and systematic information processing modes on firm wrongness, we conducted a 

focus group study to derive additional qualitative support and insights to supplement the 

quantitative findings. A purposive sampling technique was used to recruit a wide range of 

participants with different socio-demographic characteristics (e.g., age, gender, occupation, 

and social class) to resemble the involvement of different social media users in a firestorm. 

The sampling criterion was a social media user. In each focus group session, one of the 

authors served as the moderator, while another author facilitated the session.  

At the beginning of the study, participants were asked to provide their consent for 

participation and for the session to be recorded. The images of the three posts that ignited the 

firestorm against Audi, H&M, and Uber, were shown to the participants. They were first 

asked to read the posts and share their initial views on the posts. Then, the number of tweets, 
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likes, and comments from other social media users were shown to the participants and they 

were asked to share their views on the posts again. Finally, the participants were invited to 

discuss the incident with other participants. The participants were allowed to freely discuss 

the issue and share their views to simulate natural conversation. A few questions were asked 

to moderate the discussion, such as “What have you observed from the posts?” “What are 

your initial perceptions after reading the post?” “Will you spend time reading the post if it 

was shown on your newsfeed?” “Have you taken any mental shortcut in judging the 

incident?” and “What would you do if you found this post on your newsfeed?” Participants 

were debriefed and thanked at the end of the session. 

A total of 28 participants were recruited. Seven online focus group sessions, which 

consisted of four participants per session, were conducted. Each session lasted for 

approximately one hour. Table B4 in Appendix B shows the details of the participants. 

5 Data Analysis 

5.1 Survey Study 

We validated the measurement and structural models using partial least squares (PLS) 

analysis with SmartPLS 4 (version 4.0.8.7). We conducted three analyses to assess the 

potential threats of common method bias. Results of the tests showed that common method 

bias is not a major issue in this study (see Appendix C Tests for Common Method Bias). We 

modeled number, strength, immediacy, argument quality, moral intensity, firm wrongness, 

vindictive complaining, and patronage reduction as reflective first-ordered constructs, and 

social impact as a formative second-order construct. Overall, assessments of the measurement 

model were satisfactory (see Appendix C Assessment of Measurement Model). We 

performed a bootstrapping analysis with 5,000 subsamples to test the significance levels of 

the path coefficients in the research model. Figure 2 shows the PLS results. 
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Figure 2. PLS results 

The research model explained a substantial amount of the variance in the endogenous 

variables. The obtained path coefficients and levels of significance indicated that the overall 

research model was supported. In particular, the model explained 10.4% of the variance of 

argument quality, 36.3% of the variance of moral intensity, 52.8% of the variance of firm 

wrongness, 15.1% of the variance of vindicative complaining, and 16.4% of the variance of 

patronage reduction. After running the PLSpredict, we obtained Q2 values all above zero for 

the endogenous variables. Taken together, the results substantiate the predictive validity and 

predictive relevance of the research model. 

Regarding the heuristic mode of information processing, social impact (β = 0.450, p < 

0.001) had a positive and significant relationship with firm wrongness, supporting H1. 

Regarding the systematic mode of information processing, argument quality (β = 0.353, p < 

0.001) and moral intensity (β = 0.137, p < 0.01) had positive and significant relationships 

with firm wrongness, supporting H2 and H3. Regarding the interplay between the two 

information processing modes, social impact had positive and significant relationships with 

argument quality (β = 0.322, p < 0.001) and moral intensity (β = 0.602, p < 0.001), 

supporting H4a and H4b. Furthermore, the standardized beta weights for social impact and 
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moral intensity on firm wrongness were statistically significantly different from each other 

(Cumming, 2009) (see Appendix C Assessment of Relative Effect between Heuristic and 

Systematic Processing Modes). Also, social impact positively moderated the relationships 

between argument quality (β = 0.175, p < 0.001) and moral intensity (β = 0.105, p < 0.01) 

and firm wrongness, supporting H5a and H5b. Finally, the perception of firm wrongness had 

positive and significant relationships with vindictive complaining (β = 0.319, p < 0.001) and 

patronage reduction (β = 0.249, p < 0.001), supporting H6 and H7. 

Regarding control variables, gender, age, education, ethnicity, social media usage, and 

trait moral identity had no significant relationships with endogenous variables. Trait moral 

identity had a significant relationship with patronage reduction (β = 0.214, p < 0.001). Self-

relevant consumer-brand relationship had a significant relationship with vindictive 

complaining (β = 0.115, p < 0.001). A post-hoc analysis, which shows results for the 

hypotheses testing across the datasets of Audi, H&M, and Uber, is shown in Table C3 in 

Appendix C. We discuss the observations in Section 6.1. 

5.2 Experiment Study 

We checked the effectiveness of our randomization using ANOVA tests to compare the mean 

values of our measures and demographics across the treatment groups. No significant 

differences were found among the subjects randomly assigned to each of the eight 

experimental conditions. Given the firm was fictitious, we did not test for self-relevant 

consumer-brand relationship and previous experience with the firm. We also checked the 

effectiveness of our manipulations. The manipulation check for social impact was performed 

by asking the subjects three true or false questions on whether the negative comments and 

reactions were (1) posted by social media users who have a strong relationship with them, (2) 

made by a large number of social media users, and (3) recently posted or shared on the online 

social network. The manipulation check for argument quality was performed by asking the 

subjects one true or false question on whether the negative comments contained claims and 
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backing (i.e., statistics and data). Finally, the manipulation check for moral intensity was 

performed by asking the subjects one true or false question on whether the practice of the 

firm included the use of harmful substances in their packaging. The subjects were also asked 

to answer a perceptual scale of the constructs. All of the manipulations worked as anticipated. 

Most subjects (95%) were able to provide a correct answer to the true or false questions and 

there were significant differences in mean values between the low and high conditions. Table 

1a and Table 1b show the details of the manipulation checks and the descriptive statistics. 

Table 1a. Manipulation check and descriptive statistics for the experiment of 2 (Social 

Impact, Low versus High) × 2 (Argument Quality, Low versus High)  

 Mean Standard 

deviation 

Low High Manipulation check Effect size (η²) 

Social 

impact 

4.474 1.118 3.759 6.917 F(1, 106) = 99.414 

(p < 0.001) 

0.484 

Argument 

quality 

4.776 1.362 4.269 5.282 F(1, 106) = 17.244 

(p < 0.001) 

0.140 

 

Table 1b. Manipulation check and descriptive statistics for the experiment of 2 (Social 

Impact, Low versus High) × 2 (Moral Intensity, Low versus High) 

 Mean Standard 

deviation 

Low High Manipulation check Effect size (η²) 

Social 

impact 

4.147 1.251 3.150 5.145 F(1, 106) = 189.454 

(p < 0.001) 

0.641 

Moral 

intensity 

4.764 1.138 4.485 5.043 F(1, 106) = 6.869 (p 

< 0.01) 

0.061 

 

Two two-way ANOVA tests were conducted to test the direct and interaction effects of 

social impact and argument quality and moral intensity on firm wrongness. In both tests, 

gender, age, education, income, ethnicity, social media usage, trait moral identity, issue 

involvement, and knowledge were included as covariates. The first ANOVA test showed a 

significant direct effect of social impact (F (1, 95) = 5.439, p = 0.022) and argument quality 

(F (1, 95) = 7.940, p = 0.006) on firm wrongness and a significant interaction effect between 

social impact and argument quality on firm wrongness (F (1, 95) = 4.843, p = 0.030). The 

second ANOVA test showed a significant direct effect of social impact (F (1, 95) = 107.494, 
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p < 0.001) and moral intensity (F (1, 95) = 17.677, p < 0.001) on firm wrongness and a 

significant interaction effect between social impact and moral intensity on firm wrongness (F 

(1, 95) = 5.930, p = 0.017), providing additional supports to H1, H2, and H3. Figure 3 shows 

the interaction plots.  

Since the two interaction effects were significant, we conducted two simple main effect 

analyses. Details of the simple main effect analyses are shown in Appendix C (see Table C4). 

The results suggested that the effect of argument quality was moderated by social impact, 

such that argument quality was associated with a significantly higher perceived firm 

wrongness under the high social impact condition (F(1, 43) = 12.741, p < 0.001), with a large 

effect size (as indicated by its partial eta squared of 0.229) and non-significant under low 

social impact condition (F(1, 43) = 0.002, p = 0.963). The result also showed that the effect 

of moral intensity was moderated by social impact, such that moral intensity was associated 

with a significantly higher perceived firm wrongness under the high social impact condition 

(F (1, 43) = 12.720, p < 0.001), with a large effect size (as indicated by its partial eta squared 

of 0.228) and non-significant under low social impact condition (F (1, 43) = 1.004, p = 

0.322). Besides, two regression analyses were conducted to test the direct effects of social 

impact on argument quality and moral intensity. The same set of socio-demographic variables 

was entered as covariates. The two regression analyses showed positive and significant 

effects of social impact on argument quality (β = 0.313, p < 0.001) and moral intensity (β = 

0.379, p < 0.001), providing additional support to H4a and H4b.  

In summary, the experiment results provide further evidence of the causal effects of two 

information processing modes on the judgment outcomes in social media firestorms and the 

biasing effect of the heuristic cues on the systematic mode.  
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Figure 3a. Mean plot for Argument Quality 

and Firm Wrongness 

 

Figure 3b. Mean plot for Moral Intensity 

and Firm Wrongness 

 

5.3 Focus Group Study 

The recordings from the focus group study were transcribed by one of the authors, resulting 

in over 15,000 words of data for subsequent analysis. The data was analyzed based on three 

broad foci of questions posed during the session: (1) participants’ initial observations and 

perceptions of the incident, (2) their processing mode and evaluation of the firestorm 

information, and (3) their responses to the incident and the concerned firm. Through the 

analysis of the transcribed data and observation of the sessions, different findings regarding 

the three foci above were revealed. 

First, considering the application of the heuristic information processing, participants’ 

evaluations were found shaped by the overall sentiments and the heuristics from the posts 

(e.g., the number of Likes and Retweets), aligning with the findings of the quantitative 

studies. For instance, in a session, one participant did not initially form a negative attitude 

toward the presented social media firestorm incident. The participant’s negative evaluation of 

the concerned firms was shaped later by the sentiments and reactions from the rest of the 

participants (three out of four) in the same group. Specifically, Emily (G1) said, “I am 

annoyed…this H&M incident has given me a very negative impression of the company; it has 

affected me so much!” After three of the participants expressed similar reactions, Xixi (F4), 

who originally did not have any issue with the advertisement, changed his mind, “Now it has 
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given me a problem as well…I would show it to everybody and say it’s terrible!” These 

observations provide direct evidence about the effect of heuristic cues (i.e., social impact in 

terms of number and immediacy) on the judgment of firm wrongness. 

Second, considering the application of the systematic information processing, participants’ 

evaluations were founded to involve deliberate cognitive effort and an attempt to comprehend 

the messages and posts. Specifically, in one focus group, all participants (four out of four) 

held strong and negative opinions toward the incidents, and they were very articulate and 

clear on what they perceived and how they evaluated these events. For example, Edison (D2) 

indicated that the advertisement is “utterly offensive and repulsive and it should not be 

allowed due to the social and ethical controversies embedded in the advert. It is just wrong, 

simple as!” 

Besides, reading the comments from the original posts and listening to the discussions 

from the focus group aided in thoroughly evaluating the potential wrongness of the firms. For 

example, Shera (E1) mentioned, “Looking at these comments, the whole thing made me feel 

worst because the comments are quite negative. I feel more and more that the companies did 

something wrong, something that is not politically and culturally correct. And when I see 

these comments, it makes me even more convinced because it seems that they had made a 

mistake.” Molly (B3) echoed that “At the start, I did not read the post carefully, and I could 

see no problem; once I started reading the comments from others then I do feel offended and 

feel the firm has done something really wrong.” While it was revealed that the incident of 

Uber was due to a malicious social media user, a few participants were still reluctant to 

accept that Uber had no responsibility for what happened and elaborated on how negligence 

from Uber hurt the victim and the wider society. Minho (A2) elaborated “The Uber incident 

is just wrong, why do they use that word? The word has been notoriously known to be a 

contemptuous term for a black or dark-skinned person.” The comprehension of others’ 

arguments and evaluation of the nature of the moral violation of the incident during the focus 
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group studies offered further evidence regarding the direct influences of systematic 

processing on the judgment of firm wrongness. 

Finally, the focus group study also offered an explanation for the non-significant 

relationship between firm wrongness and patronage reduction in the dataset of Audi. The 

participants felt that Audi was a luxury brand and developed a sense of attachment to the 

brand and would not consider others. The social media firestorms against the brand would not 

discourage them from getting a car from Audi because of its symbolic meaning and product 

quality. Taken together, we argue that the divergence in avoidance response could be related 

to the product categories (e.g., luxury vs. necessity products). Compared with H&M and 

Uber, which could be related to necessity products, Audi’s products are situated at the luxury 

end, and their (potential) customers have relatively lower access to and higher difficulty 

finding substitutes of similar quality. The results suggest that whilst individuals’ perceived 

firm wrongness would lead to their retaliatory behaviors against firms in social media 

firestorms, avoidance behaviors (i.e., patronage reduction) are less likely for firms in the 

luxury, high-quality product category where budget-friendly alternatives are not always 

replaceable or desired. Apart from taking negative responses against the firms, participants 

from the focus groups also reported constructive actions to help the concerned firms instead. 

Taz (C4) mentioned that “I would not take it to social media, but I will contact the companies 

directly to tell them the error of their ways.” A few participants shared that they would start a 

conversation with friends and family about the incidents instead of criticizing them in public. 

6 Discussion 

This study aims to understand how individuals process information, judge, and respond to 

firms in social media firestorms. In the following subsections, we synthesized the findings 

from the three studies to offer an integrated discussion on the effects of heuristic and 

systematic information processing on firm wrongness and the negative responses to firms in 
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social media firestorms. Then, we highlight the implications for research and practice. We 

conclude the paper by addressing limitations and suggesting future research directions. 

6.1 Key Findings 

Our studies answered the primary research question and addressed the three research 

objectives. Specifically, our findings showed that social impact, argument quality, and moral 

intensity positively influenced the perception of firm wrongness. The heuristic mode of 

information processing not only exerted a stronger influence on judgment outcome than the 

systematic mode of information processing but also biased the valence and judgment 

outcome of the latter. Finally, we found that the perception of firm wrongness led to two 

negative responses against the concerned firms. We discuss our key observations and their 

implications below. 

6.1.1 The Heuristic Mode of Information Processing in Social Media Firestorms 

Our quantitative studies revealed that the heuristic information processing mode played a key 

role in shaping individual judgment and negative responses toward the concerned firms in 

social media firestorms. In particular, social impact had a positive and significant effect on 

firm wrongness, suggesting that individuals rely on heuristic cues (e.g., the number, strength, 

and immediacy of influencing sources) in their evaluation of encountered social media 

firestorm incidents. Considering the results in the dataset of H&M, the relationship between 

social impact and firm wrongness was positive and significant, whereas the one between 

moral intensity and firm wrongness was non-significant. We suspect that these unexpected 

results with the H&M dataset, compared with those from the alternative datasets, could be 

attributable to the fact that H&M’s transgression was first publicized by celebrities, leading 

their followers and other social media users to heuristically respond to the incident under the 

influence of high social impact. This also replaced the use of cognitive deliberation to 

analyze the moral intensity of the transgression by the individuals themselves. The analysis 

of the focus group study provides further qualitative support and insights into the quantitative 
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findings above. Specifically, participants who did not initially form a negative attitude toward 

the presented social media firestorm incident were shaped by the sentiments and reactions 

from the rest of the participants and changed their evaluations toward the concerned firm.  

6.1.2 The Systematic Mode of Information Processing in Social Media Firestorms 

Our quantitative studies showed that the systematic information processing mode also had a 

significant effect on individuals’ judgment outcome of firm wrongness, despite being 

relatively weaker than its heuristic counterpart. Argument quality and moral intensity both 

had positive and significant effects on firm wrongness, suggesting that individuals devoted 

certain cognitive resources to comprehend the argument quality of the messages embedded in 

the firestorm and to evaluate the salient moral attributes of the value-related transgression. 

The analysis of the focus group study provides additional evidence for the use of systematic 

information processing mode in the judgment process and outcome in social media 

firestorms.  

6.1.3 The Interplay between Heuristic and Systematic Mode of Information Processing in 

Social Media Firestorms 

Our quantitative studies show the relative effects of the two processing modes and how 

heuristic information processing influences systematic information processing in two ways. 

Specifically, the survey findings show that the heuristic mode has a stronger effect on 

judgment-making (as indicated by a stronger standardized beta weight) and could dominate 

and replace the use of systematic processing. Besides, the experiment results show interaction 

effects between social impact and moral intensity (argument quality). The findings further 

demonstrate that the abundance of heuristic cues (i.e., high social impacts) in the social media 

environment could bias the systematic processing mode by exaggerating the valence of 

systematic assessment and its judgment outcome. The findings are consistent across the three 

datasets, in which social media users attributed the responsibility to the concerned firm, 

regardless of cause of the transgressions. 



 
 

35 

6.1.4 Negative Responses to Firms in Social Media Firestorms 

Our quantitative studies showed that the higher the level of firm wrongness individuals 

perceived, the higher likelihood they would retaliate and avoid the concerned firms. These 

results suggested that social media firestorms led to both fight-and-flight responses toward a 

firm. However, about half of the participants claimed that they would not stop buying 

products from the concerned firms. Whilst these firestorms might not have a significant 

impact on the firms’ sales, social media firestorms do affect the firms’ reputation and the 

consumers’ identification with the brand as revealed in the focus group study.  

6.2 Implications for Research 

This study advances the literature in several ways. First, drawing on the heuristic-systematic 

model of information processing, we explain the psychological mechanisms underlying 

individuals’ information processing and judgment-making in social media firestorms, 

advancing the social media firestorm literature. The findings support our proposition and 

confirm the effects of both information processing modes and the salience of the heuristic 

mode in influencing individuals’ moral judgment and responses toward firms in social media 

firestorms. Specifically, our findings show a stronger effect of the heuristic mode of 

information processing on wrongness judgment. The heuristic mode was found not only 

directly and strongly influence moral judgment in social media firestorms but also indirectly 

influence judgment through the systematic mode by biasing the valence of cognitive 

deliberation in judgment-making. The strong heuristic mode suggests that social impact in the 

social media environment serves as well-learned inferential rules that enable social media 

users to make judgments with mental shortcuts and is thereby attributable to the contagion of 

firestorms. Whereas the existing literature has predominately explained the emergence of 

social media firestorms from the message virality (e.g., Herhausen et al., 2019) and emotional 

contagion (e.g., Matook et al., 2022) perspectives, our study offers an alternative and novel 
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theoretical explanation to the emergence of social media firestorms from the information 

processing perspective.  

Second, we tested the versatility of the HSM in explaining how individuals process 

information both heuristically and systematically in the context of social media firestorms. 

The HSM was initially developed as a theoretical lens to explain how individuals receive and 

process persuasive information and messages, and the resulting changes in attitudes and 

behaviors. This theoretical lens has been extensively used by IS researchers to study the 

adoption of online review messages (e.g., Cheung et al., 2012; Watts & Zhang, 2008), where 

source credibility and message quality represent the heuristic and systematic modes, 

respectively. Attempts have also been made to study the theory in other contexts, such as 

crowdfunding (Wang et al., 2021) and information security (Amblee & Bui, 2014). This 

study not only confirms the importance of argument quality in the systematic mode but also 

represents one of the pioneering attempts to contextualize the HSM into the novel context of 

social media firestorms. Three context-specific variables, namely social impact, moral 

intensity, and firm wrongness were proposed and tested to represent the two information 

processing modes. Moreover, the relative effects of the two information processing modes 

were investigated. Previous studies have found that the systematic mode is consistently more 

influential and dominates the use of the heuristic mode (Qahri-Saremi & Montazemi, 2019). 

In contrast to previous findings, we reveal the dominance of the heuristic mode in processing 

information in social media firestorms and demonstrate how it biases the valence of 

systematic processing and its subsequent judgment outcome. Our study, thus, contributes to 

the dual information processing literature by directing future studies to re-examine the 

relative and interaction effects of the two information processing modes in novel contexts 

where social cues are abundant, such as social media. 

Finally, we tested the research model in the context of three well-known social media 

firestorms, which spanned various product categories, business sectors, and causes of the 
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firestorms. This approach enhanced the external validity of our study. Furthermore, we tested 

our research model using survey, experiment, and focus group studies, enhancing the overall 

internal validity. In particular, while the findings concerning the effects of social impact, 

argument quality, and moral intensity are generally consistent across the survey and 

experiment studies, a few hypotheses were non-significant when the dataset was split into 

three subsets and tested separately. For instance, the relationship between moral intensity and 

firm wrongness was non-significant in H&M’s dataset. Besides, individuals also responded 

differently to firms’ transgression. The non-significant effect between firm wrongness and 

patronage reduction in Audi’s dataset suggests that individuals may not reduce their 

interaction and business with the firm, despite the transgression committed by the firm. Our 

findings suggest that individuals’ judgment to and responses to firms’ transgression in social 

media firestorms are contingent on other variables, such as the type of transgression, the 

nature of the brand, and the knowledge and involvement of the individuals. Our findings 

point to future research to identify boundary conditions of the relative effects of the two 

information processing modes and their influence on individuals’ judgment and responses.  

6.3 Implications for Practice 

Our research model of social media firestorms and results explained how individuals 

processed information, arrived at a moral judgment, and responded to value-related 

transgressions committed by firms. It provides practitioners with an understanding of the 

emergence of social media firestorms and insights into coping with them. Our findings show 

that both information processing modes are used by individuals to evaluate and respond to 

exposed social media firestorm incidents, whereas the heuristic mode assumes a predominant 

role. Consistent with the least effort principle, it indicates that the effortless heuristic 

approach appears to be the default mode for individuals to process the information on social 

media firestorms. The abundance of heuristics cues afforded by the system artifacts can be 
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readily used by individuals who are inclined to conserve cognitive resources to make a quick 

wrongness judgment of the concerned firms.  

Based on our findings, firm response strategies could be derived from two approaches in 

relation to an individual’s information processing preference. On the one hand, to address 

individuals who primarily rely on heuristics for processing information on social media 

platforms, firms should consider well-established crisis communication strategies, such as 

reducing the offensiveness of the issue and offering corrective actions. These strategies aim 

to address the accusation in a timely and relevant manner while keeping the communication 

concise. Complex explanations are often ineffective in the social media sphere because they 

require significant cognitive effort to comprehend and can be easily bypassed. By avoiding 

lengthy and unengaging messages, the core messages can be more readily disseminated and 

received across the social network by the general public. 

On the other hand, for existing customers, firms should provide comprehensive 

communications and explanations internally and individually. This strategy assumes existing 

customers devote cognitive resources to process information shared by the firm because of 

their involvement with the firms’ businesses. By addressing the issue and their concern at an 

individual level, this approach can be particularly effective for transgressions that were 

unintentional or beyond the firm’s control, such as in the case of Uber. The firm faced 

backlash on social media after a malicious user intentionally used a derogatory term as their 

display name, tricking the company’s chatbot into tweeting an inappropriate response. By 

providing detailed explanations to existing customers, firms can help them better understand 

the situation and maintain their trust in the company.  

Social media firestorms may come and go swiftly, however, their negative impact on firms 

can persist over time. As shown in our findings, firm wrongness would lead to social media 

users and customers retaliating against the firms through either vindictive complaining, 

which further deteriorates the firms’ corporate image, or patronage reduction, which 
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diminishes sales performance. Vindictive complaining across social media may decrease over 

time because engagement in retaliatory behaviors requires individuals’ continued effort and 

resources (Grégoire et al., 2009). Thus, firms should prioritize organizational resources to 

address the negative impact of reduced patronage. As discussed above, corresponding 

communications and explanations to existing customers would be a potential solution to 

retain existing customers and minimize the negative impacts induced by social media 

firestorms. This is particularly important for firms of necessity products (e.g., H&M and 

Uber) whose customers tend to have more bargaining power due to the availability of 

substitutes. In other words, it is easy for customers to find a replacement for H&M (e.g., 

Zara) and for Uber (e.g., Lyft). However, it is difficult to find a replacement for Audi within 

the same budget. Thus, firms of luxury products tend to be more immune to the impacts of 

reduced patronage as suggested by the non-significant relationship between firm wrongness 

and patronage reduction in Audi’s dataset. It suggests that the exclusivity, exquisiteness, and 

pleasure derived from certain luxury brands could hardly be replaced. Both our quantitative 

and qualitative findings support this notion. 

6.4 Limitations and Future Research Directions 

Our study has some limitations that suggest promising research opportunities. First, we tested 

our research model using self-reported data. Therefore, our datasets captured only a snapshot 

of the respondents’ perceptions, attitudes, and behaviors in social media firestorms. Future 

studies could benefit from using objective and log data to analyze how social media users 

receive and process information and messages related to social media firestorm incidents and 

how they are influenced by social heuristics they are presented with by natural language 

processing and social network analysis approaches.  

Besides, the datasets were collected in cross-sectional settings. Future studies could 

benefit from using longitudinal studies that can provide additional insights into both the 

short-term and long-term detrimental impacts of social media firestorms on concerned firms 
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and their associations with the different modes of information processing of individuals. For 

instance, moral judgment made upon heuristic information processing might lead to short-

term attitudinal and behavioral changes in individuals, whereas those judgments made upon 

systematic information processing might lead to long-term impacts. Identifying the lasting 

effect of such negative impacts brought to firms by social media firestorms bears significant 

managerial implications which could not be rapidly derived from cross-sectional studies. 

Furthermore, we suggest that higher social impact takes time to accumulate and its effect 

on firm wrongness will vary across different stages of the development of social media 

firestorms. Specifically, social impact may have less effect on perceived firm wrongness at 

the initial stage of the social media post in which the number of comments and reactions from 

users can be low. The social impact effect may become stronger through the increase of 

number and strength of the impact sources over time. Future studies should endeavor to 

detect and monitor the development of social media firestorms to observe and track the 

potential accumulation of social impact and test its longitudinal effects on judgmental 

outcomes across different stages of the firestorms. 

Finally, while we tested our research model using datasets across three different social 

media firestorms involving different product categories, business sectors, and causes, the 

three chosen firestorms were from western firms and focused on valued-related 

transgressions. Interpretations of current findings to other cultures and countries thus need to 

be handled with care. Specifically, expectations of business ethics are not universal. For 

instance, western consumers may hold different standards and norms than their eastern 

counterparts. Therefore, researchers should also explore the differences in individuals’ 

judgments and responses to social media firestorms across different cultural orientations 

(e.g., individualism versus collectivism), targeting different entities (e.g., firms versus 

celebrities versus ordinary individuals), and involving different transgressions (e.g., value-

related versus performance-related). 
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7 Conclusion 

Drawing on the heuristic-systematic information processing model, we developed and 

tested a research model explaining how users process social media firestorm information, 

make judgments, and respond to concerned firms. We validated the hypotheses using survey 

and experiment studies and derived additional insights from a focus group study to provide 

additional qualitative insights. Our finding shows that both heuristic and systematic modes of 

information processing play important roles in users’ moral judgment making in social media 

firestorms, with the heuristic mode being predominant. The heuristic mode was also found to 

interact with the systematic mode and influence judgment-making as well as bias the value of 

systematic processing. Contrary to the existing literature on dual information processing 

where the systematic mode typically dominates, our findings showed the dominance of the 

heuristic mode in the context of social media firestorms. The findings have significant 

implications for research on understanding and intervening social media firestorms as well as 

the applicability and boundary conditions of the heuristic-systematic model of information 

processing. It also provides pragmatic guidance for firms and marketers in tackling social 

media firestorms and mitigating their adverse impacts on firms. 
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Appendix 

Appendix A 

A Summary of Literature on Social Media Firestorms 

Table A1. A Summary of Literature on Social Media Firestorms 

Study Objective Theoretical 

foundation(s) 

Focus  Key findings Research 

method 

Chen 

(2022) 

To propose a 

multi-

dimensional 

framework for 

brands to defend 

against consumer 

activists in social 

media firestorms 

Counterinsurgency 

theory 

Detection, 

intervention, 

and response 

strategy 

The study proposed 

a framework which 

consists of 

proactive strategies 

and reactive 

strategies for 

brands to prevent 

and mitigate an 

activist attack. 

Conceptual 

research 

Delgado-

Ballester, 

López-

López, and 

Palazón 

(2019) 

To focus on the 

potential negative 

consequences 

that online 

firestorms might 

have on 

consumer-brand 

relationships 

Did not specify Antecedents 

and outcomes 

The results 

suggested that 

negative comments 

against the brands 

greatly exceeded 

positive ones. Both 

passive (avoidance) 

and active 

(vengeance) action 

against brands 

emerged during the 

firestorms. 

Content 

analysis 

Delgado-

Ballester, 

López-

López, and 

Bernal-

Palazón 

(2021) 

To evaluate the 

motivations and 

role of emotions 

in the ignition of 

online firestorm  

Appraisal theory 

of emotions 

Antecedents 

and outcomes 

The results 

suggested that only 

anger and dislike 

were shown to 

provide the impetus 

for taking revenge 

on the brand in the 

form of an online 

firestorm. 

Survey 

Drasch, 

Huber, 

Panz, and 

Probst 

(2015) 

To design and 

test the 

effectiveness of 

an online 

firestorm detector 

Information 

diffusion, 

epidemiological 

surveillance, and 

anomaly detection 

perspectives 

Detection, 

intervention, 

and response 

strategy 

The study proposed 

an online firestorm 

detector that was 

developed based on 

the idea of 

epidemiological 

surveillance 

systems.  

Detection 

algorithm 
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Table A1. A Summary of Literature on Social Media Firestorms 

Study Objective Theoretical 

foundation(s) 

Focus  Key findings Research 

method 

Einwiller, 

Viererbl, 

and 

Himmelreic

h (2017) 

To examine the 

way journalists 

report on online 

firestorms in 

media 

Did not specify Nature The results 

suggested that 

perceived moral 

misconduct, 

perceived 

incompetence, 

perceived market 

misconduct, and 

perceived violation 

of honor or 

reputation were key 

stimulants of 

firestorms.  

Content 

analysis 

Gassman, 

Dutta, 

Agley, 

Jayawarden

e, and Jun 

(2019)  

To identify 

common themes 

within social 

media comments 

in relation to a 

school-based 

alcohol, tobacco, 

and other drug 

use (ATOD) 

survey 

Did not specify Nature The results 

identified both 

positive and 

negative comments 

regarding the 

implementation of 

the ATOD survey. 

Less than 10% of 

the comments 

contained factual 

information about 

the survey. 

Content 

analysis 

Gruber, 

Mayer, and 

Einwiller 

(2020) 

To identify the 

drivers for 

participating in 

online firestorms 

Situational theory 

of problem-

solving 

Antecedents 

and outcomes 

The results 

suggested that 

involvement 

recognition, 

perception of being 

collective actors, 

and approval of 

slacktivism 

behaviors 

positively predicted 

participation in 

online firestorms. 

Critical 

incident; 

Survey 

Hansen, 

Kupfer, and 

Hennig-

Thurau 

(2018) 

To investigate 

the specific 

negative effects 

of social media 

firestorms on 

consumers’ 

Elaboration 

likelihood model 

Antecedents 

and outcomes 

The results 

suggested that 

while strong 

variations exist, 

more than half of 

the affected brands 

suffered from a 

Content 

analysis 
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Table A1. A Summary of Literature on Social Media Firestorms 

Study Objective Theoretical 

foundation(s) 

Focus  Key findings Research 

method 

perceptions of a 

brand 

decrease in short-

term brand 

perceptions and 

two-fifths of them 

suffered long-term 

negative effects. 

Hauser, 

Hautz, 

Hutter, and 

Füller 

(2017) 

To understand 

how 

organizations can 

manage public 

conflict and 

firestorms in 

social media 

spheres 

Information 

diffusion theory; 

Social conflict 

theory; 

Opinion adoption 

theory 

Detection, 

intervention, 

and response 

strategy 

The results 

suggested that 

organization needs 

to adapt conflict 

management style 

in handling 

different firestorms 

by considering 

individual-level and 

community-level 

characteristics. 

Simulation 

Herhausen, 

Ludwig, 

Grewal, 

Wulf, and 

Schoegel 

(2019) 

To investigate 

how senders and 

relational aspects 

aid in the 

detection of 

potential 

firestorms 

Emotional 

contagion 

perspective 

Detection, 

intervention, 

and response 

strategy; 

Antecedents 

and outcomes  

The results 

suggested that the 

impacts of high- 

and low-arousal 

emotions, structural 

tie strength, and 

linguistic style 

match affected 

message virality in 

firestorms. 

Content 

analysis 

 

Hornik, 

Satchi, and 

Rachamim 

(2019) 

To investigate 

what motivates 

consumers to 

spread, via 

eWOM 

communication, 

negative 

information 

about 

commercial 

entities adversity 

using malicious 

verbal narratives 

Schadenfreude 

perspective 

Antecedent 

and outcomes 

The results 

suggested that 

schadenfreude and 

gloating were 

linked to the 

perceived 

deservingness of a 

commercial entity 

and entity status. 

Survey; 

Experiment 

Johnen, 

Jungblut, 

and Ziegele 

(2017) 

To examine why 

people join 

online firestorms 

Moral panics 

perspective 

Antecedents 

and outcomes 

The results 

suggested that a 

higher number of 

participants 

Content 

analysis; 

Experiment 
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Table A1. A Summary of Literature on Social Media Firestorms 

Study Objective Theoretical 

foundation(s) 

Focus  Key findings Research 

method 

decreased 

individuals’ 

willingness to 

participate in 

firestorms but 

fostered 

compliance with 

the prevalent 

opinion and tonality 

of the comments. 

Jontgen 

(2020) 

To investigate 

the effects of 

social capital on 

the 

persuasiveness of 

tweets and 

retweets 

Social capital 

theory 

Antecedents 

and outcomes 

The results 

suggested that 

social capital and 

trusting beliefs 

increased the 

tendency of a tweet 

getting retweeted. 

 

Content 

analysis; 

Experiment 

Kim, Sung, 

Ji, Xing, 

and Qu 

(2021) 

To explore the 

characteristics of 

firestorms in 

Weibo in China 

and Twitter in 

the US 

Did not specify Nature Twitter users from 

the US target 

government and 

politics extensively 

whereas Weibo 

users from China 

target corporations 

and 

media/entertainmen

t-related 

organizations 

extensively in a 

firestorm. 

Content 

analysis 

Kintu and 

Ben-

Slimane 

(2020) 

To identify 

companies’ 

responses to 

scandal spillover 

stemming from 

their association 

with tainted 

social media 

influencers 

Spillover effects Detection, 

intervention, 

and response 

strategy 

The results 

suggested four 

possible responses, 

including proactive 

dissociation, 

reactive 

dissociation, 

mimetic 

dissociation, and 

the absence of 

response, to 

mitigate the 

spillover effect 

Content 

analysis 
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Table A1. A Summary of Literature on Social Media Firestorms 

Study Objective Theoretical 

foundation(s) 

Focus  Key findings Research 

method 

from the 

association with a 

tainted social media 

influencer. 

Lamba, 

Malik, and 

Pfeffer 

(2015) 

To examine the 

relationship 

between social 

ties and firestorm 

participation  

Did not specify Antecedents 

and outcomes 

The results 

suggested that 

firestorms emerged 

from existing 

networks, and 

resulted from 

lasting changes in 

the social structure. 

Content 

analysis 

Lappeman, 

Patel, and 

Appalraju 

(2018) 

To determine 

whether a 

company’s 

response policy 

during an online 

firestorm 

influence their 

brand reputation 

among observers 

of the firestorm 

Did not specify Detection, 

intervention, 

and response 

strategy 

The results 

suggested that a 

more positive brand 

reputation was built 

through replying 

complaints 

individually. 

Experiment 

Lappeman, 

Clark, 

Evans, and 

Sierra-

Rubia 

(2021) 

To understand 

the key trigger of 

firestorm through 

analyzing the 

online negative 

word-of-mouth 

(nWOM) in the 

retail banking 

sector  

Did not specify Antecedents 

and outcomes 

The result 

suggested that 

product failures, 

service failures, 

social failures and 

communication 

failures are key 

triggers for a social 

media firestorm. 

Content 

analysis 

Lim (2017) To study how 

social norms and 

visual mockery 

evoke negative 

affects and 

subsequent 

boycotting 

behaviors  

Cognitive 

appraisal theory 

Antecedents 

and outcomes 

The results 

suggested that 

social proof and 

visual mockery 

significantly 

influenced the 

perception of 

negative climate of 

opinion and 

perception of a 

crisis. 

Experiment 

Mochalova 

and 

To explore the 

application of 

Did not specify Detection, 

intervention, 

The results 

suggested that a 

Experiment 
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Table A1. A Summary of Literature on Social Media Firestorms 

Study Objective Theoretical 

foundation(s) 

Focus  Key findings Research 

method 

Nanopoulo

s (2014) 

social network 

analysis on 

restricting the 

spread of online 

firestorms 

and response 

strategy 

seed-selection 

method performed 

better than a global 

centrality scores 

method in 

restricting the 

spread of online 

firestorms. 

Pfeffer, 

Zorbach, 

and Carley 

(2014) 

To explore 

factors that form 

the basis for the 

proliferation of 

customer 

backlash on 

social media 

Decision-making 

and social network 

perspectives 

Antecedents 

and outcomes 

The works 

proposed seven 

generalized factors 

that describe 

firestorm dynamics, 

including speed and 

volume of 

communication, 

binary choices, 

network clusters, 

unrestrained 

information flow, 

lack of diversity, 

cross-media 

dynamics, and 

network-triggered 

decision processes.  

Conceptual 

research 

Rost, 

Stahel, and 

Frey (2016) 

To understand 

online firestorms 

in a social-

political online 

setting 

Social norm 

theory 

 

Antecedents 

and outcomes 

The results 

suggested that non-

anonymous 

individuals were 

more aggressive 

compared to 

anonymous 

individuals. 

Content 

analysis 

Russo 

(2023) 

To show how an 

organized 

firestorm could 

be used for 

business cyber-

attacks 

Did not specify Antecedents 

and outcomes 

The case study 

showed that 

companies need to 

adapt its response 

strategies based on 

the types of attack, 

the causes, and the 

identity of the 

initiator. 

Case study 

Salek 

(2016) 

To study how the 

presentation of 

Did not specify Antecedents 

and outcomes 

The results 

suggested that the 

Content 

analysis 
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Table A1. A Summary of Literature on Social Media Firestorms 

Study Objective Theoretical 

foundation(s) 

Focus  Key findings Research 

method 

salacious 

allegations 

influence online 

firestorms 

emergent of 

firestorm was based 

on the presentation 

of salacious 

allegations against 

the celebrity, rather 

than a revelation of 

new information. 

Scholz and 

Smith 

(2019)  

To examine how 

moral-based 

social media 

firestorms can 

provide 

opportunities for 

building, rather 

than destroying, 

brand values 

Crisis 

communication 

perspective 

Nature The results 

suggested that firms 

could utilize an 

escalation strategy 

to build brand value 

and activate 

supporters in social 

media firestorms. 

Netnograph

y 

Stich, 

Golla, and 

Nanopoulo

s (2014) 

To model the 

spread of 

negative word-

of-mouth in 

online social 

networks and 

investigate the 

conditions that 

cause firestorms 

to emerge 

Did not specify Antecedents 

and outcomes 

The results 

suggested that 

when initiators of 

negative word-of-

mouth had an 

important social 

status, their words 

could easily lead to 

a firestorm, despite 

the majority of 

other might have a 

neutral attitude. 

Simulation 

Suwandee, 

Surachartk

umtonkun, 

and 

Lertwanna

wit (2019) 

To examine the 

influence of 

homophily in an 

online 

community and 

the effect of 

electronic word-

of-mouth 

consensus on 

young 

consumers’ 

attitudes 

Homophily 

perspective 

Antecedents 

and outcomes 

The results 

suggested that a 

high consensus of 

negative word-of-

mouth among 

members of an 

online community 

led to significant 

changes in one’s 

attitude. 

Experiment 
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A Review of Literature on Dual-Process Models of Information Processing in the Information 

Systems Literature 

The HSM and the ELM share great similarities in their theoretical premises, positing that an individual’s 

attitude can be shaped via two routes of informational influence, the heuristic (peripheral) route and the 

systematic (central). The two information processing routes are different in the amount of thoughtful 

information processing demanded of individuals, in which the heuristic route involves less cognitive effort 

and vice versa (Majchrzak & Jarvenpaa, 2010). Differences, however, have been observed in the 

conceptualizations of focal constructs representing these two information processing modes in existing IS 

studies. Varying conceptualizations of dual-process models of information processing in the IS literature are 

summarized in Appendix A (see Table A2).  

Such differences in the conceptualizations have been more evident in the discussions of the heuristic route. 

For example, while source credibility has been modeled to represent the heuristic route in information 

technology acceptance (e.g., Bhattacherjee, Perols, & Sanford, 2008) and in online consumer reviews (e.g., 

Cheung, Sia, & Kuan, 2012) contexts, a broader set of constructs have been used adopted and contextualized 

in others, such as source social connectedness, source trustworthiness, source expertise, message framing, and 

message consistency (e.g., Qahri-Saremi & Montazemi, 2019) and source factors (e.g., Kim & Benbasat, 

2009) in e-commerce contexts, and rules restricting information release in studies of IS security (e.g., 

Majchrzak & Jarvenpaa, 2010). 

Similar patterns have been observed regarding the varying conceptualizations and representation of focal 

constructs in the systematic route, despite a noticeable exception of the construct, argument quality. It has 

been used consistently to represent and capture the systematic information processing across different 

contexts, including information technology acceptance (Bhattacherjee et al., 2008), online consumer reviews 

(Cheung et al., 2012), and web personalization (Ho & Bodoff, 2014). However, different conceptualizations 

have also been used to capture the systematic route to fit into their specific research contexts, including 

perceived quality of SAP simulation game in a study of team-based gamified training (Kwak et al., 2018), task 

dependence (Majchrzak & Jarvenpaa, 2010) and design of training programs (Puhakainen & Siponen, 2010) 

in IS security studies. Last but not least, some researchers did not propose a fixed set of constructs to capture 

the two information processing routes, but manipulated experimental conditions to manifest such differences, 

including manipulating the argument framing (Angst & Agarwal, 2009) and profile information (Cummings 

& Dennis, 2018). 

To conclude, while dual-process models of information processing such as the HSM and the ELM have 

been extensively adopted in existing IS studies, varying conceptualizations have been used to represent and 

capture these two information processing routes and to contextualize the concerning IS/IT. Similarly, in this 

study of social media firestorms, we argue that further contextualization is needed to derive specific insights 

into individual judgments and negative responses toward the concerning firms in social media firestorms.  

 

Table A2. Conceptualizations of Dual-Process Models of Information Processing in the Information 

Systems Literature 

Study Journal Research 

context 

Information 

processing 

model 

Heuristic 

processing 

Systematic 

processing 

Angst and 

Agarwal 

(2009) 

Management 

Information 

Systems 

Quarterly 

Adoption of 

electronic health 

records 

Elaboration 

likelihood 

model 

Argument 

framing 

Argument 

framing 
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Table A2. Conceptualizations of Dual-Process Models of Information Processing in the Information 

Systems Literature 

Study Journal Research 

context 

Information 

processing 

model 

Heuristic 

processing 

Systematic 

processing 

Bansal, 

Zahedi, and 

Gefen (2015) 

European 

Journal of 

Information 

Systems 

Privacy Elaboration 

likelihood 

model 

Availability of 

company 

information; 

Website 

information 

quality; 

Design appeal; 

Reputation 

Adequacy 

Bhattacherjee 

and Sanford 

(2006) 

Management 

Information 

Systems 

Quarterly 

Information 

technology 

acceptance 

Elaboration 

likelihood 

model 

Source 

credibility 

Argument 

quality 

Cheung et al. 

(2012) 

Journal of the 

Association 

for 

Information 

Systems 

Online 

consumer 

reviews 

Elaboration 

likelihood 

model 

Source 

credibility; 

Review 

consistency; 

Review 

sidedness 

Argument 

quality 

Cummings 

and Dennis 

(2018) 

Management 

Information 

Systems 

Quarterly 

Enterprise 

social 

networking sites 

and impression 

formation 

Elaboration 

likelihood 

model 

Profile 

information 

(Manipulation of 

Claim, Data, & 

Backing) 

Profile 

information 

(Manipulation 

of Claim, Data, 

& Backing) 

Goel, 

Williams, and 

Dincelli 

(2017) 

Journal of the 

Association 

for 

Information 

Systems 

Phishing Heuristic-

systematic 

model  

Contextualized 

email messages; 

Message framing 

outcomes as 

losses; 

Messages 

framing 

opportunity to 

acquire new 

outcomes 

Did not specify 

Ho and Bodoff 

(2014) 

Management 

Information 

Systems 

Quarterly 

Web 

personalization 

Elaboration 

likelihood 

model 

Did not specify Argument 

quality 

D. Kim and 

Benbasat 

(2009) 

Journal of 

Management 

Information 

Systems 

e-Commerce Elaboration 

likelihood 

model 

Source factor 

(Manipulated 

third party 

source vs non-

Did not specify 
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Table A2. Conceptualizations of Dual-Process Models of Information Processing in the Information 

Systems Literature 

Study Journal Research 

context 

Information 

processing 

model 

Heuristic 

processing 

Systematic 

processing 

third-party 

source) 

Kwak et al. 

(2018) 

Journal of the 

Association 

for 

Information 

Systems 

Team-based 

gamified 

training 

Elaboration 

likelihood 

model 

Perceived 

enjoyment of 

SAP simulation 

game 

Perceived 

quality of SAP 

simulation game 

Majchrzak and 

Jarvenpaa 

(2010) 

Journal of 

Management 

Information 

Systems 

IS security Heuristic-

systematic 

model 

Rules restricting 

information 

release; 

Use of different 

collaborating 

parties 

Task 

dependence 

Puhakainen 

and Siponen 

(2010) 

Management 

Information 

Systems 

Quarterly 

IS security Elaboration 

likelihood 

model 

Did not specify Design training 

programme 

Qahri-Saremi 

and 

Montazemi 

(2019) 

Journal of 

Management 

Information 

Systems 

eWOM Heuristic-

systematic 

model 

Message 

consistency; 

Source social 

connectedness; 

Source 

trustworthiness; 

Source expertise; 

Message framing 

Message 

credibility; 

Message quality 

Tam and Ho 

(2005) 

Information 

Systems 

Research 

Web 

personalization 

Elaboration 

likelihood 

model 

Use of a sorting 

cue 

Set size 

Preference 

matching 

Wang, Liang, 

Xue, and Ge 

(2021) 

Journal of the 

Association 

for 

Information 

Systems 

Crowdfunding Elaboration 

likelihood 

model 

Creator 

experience 

Campaign 

videos 

Watts and 

Zhang (2008) 

Journal of the 

Association 

for 

Information 

Systems 

Online 

communities 

Heuristic-

systematic 

model 

Source 

credibility 

Argument 

quality 
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Appendix B 

Survey Design  

The data were collected through three different online survey studies for the social media firestorms of Audi, 

H&M, and Uber, respectively. The firestorm of Audi was caused by the firm posting a potentially sexually 

suggestive advertisement showing a little girl eating a banana in front of an Audi’s car; H&M faced 

allegations because of an image on its online store that showed a black child model wearing a sweatshirt 

printed with the slogan “coolest monkey in the jungle,” which was considered to degrade people of African 

descent; the one of Uber was ignited by a malicious user who deliberately used the “N-word” as the display 

name in Twitter to trick the firm’s bot into tweeting an inappropriate reply. These three selected well-known 

cases of value-related transgressions committed by firms that led to social media firestorms. These incidents 

involve different product categories, business sectors, nature and cause of transgressions, and whether the 

transgressions could be “attributable” to the concerning firms (e.g., the cases of H&M and Audi) or an 

ordinary social media user (e.g., in the case of Uber). Below shows the screencaps of the firestorms. 

 

 
Figure B1. The Audi Social Media Firestorm 

 
Figure B2. The H&M Social Media Firestorm 

 
Figure B3. The Uber Social Media Firestorm 
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Table B1. Measures1 

Construct Items 

Strength, self-developed 

adapting Lin, Spence, 

and Lachlan (2016); 

Sussman and Siegal 

(2003) 

Twitter shows me the comments/reactions regarding [the firm] from other users 

who … 

ST01: are important to me.  

ST02: are knowledgeable. 

ST03: are charismatic. 

Immediacy, self-

developed adapting 

Shen, Wang, Sun, and 

Xiang (2013) 

Twitter shows me the comments/reactions regarding [the firm] from other 

users… 

IM01: in a short span of time. 

IM02: in a timely fashion. 

IM03: within a short period of time. 

Number, self-developed 

adapting Lin and Lu 

(2015) 

Twitter shows me the comments/reactions regarding [the firm] from… 

NU01: a large number of users. 

NU02: a vast number of people. 

NU03: a mass group of individuals. 

Argument quality, 

adopted from Cheung et 

al. (2012); Zhang and 

Watts (2008) 

Overall, the original post and subsequent comments made by other social media 

users against [the firm] were… 

AQ01: convincing. 

AQ02: persuasive.  

AQ03: informative.  

AQ04: weak. (R) 

Moral intensity, adopted 

from Singhapakdi, 

Vitell, and Kraft (1996)  

In relation to the practice of the firm, please indicate the extent to which you 

agree with the following statements: 

MI01: Any negative effects resulted from the act of [the firm] will be spread 

across a large number of individuals. 

MI02: The overall harm of the act of [the firm] as a result will be very 

significant. 

MI03: There is a very big likelihood that the act of [the firm] will actually cause 

harm. 

MI04: The negative effects resulted from the act of [the firm] are likely to be 

close to anyone. 

MI05: Most people would disagree on what [the firm] has done. 

MI06: The act of [the firm] will cause harm in the immediate future. 

Firm wrongness, self-

developed referencing 

Barbosa and Jiménez-

Leal (2017); Malle 

(2021) 

Based on the information you have obtained, please indicate the extent to which 

you agree with the following statements: 

[The firm] is… 

FW01: wrong. 

FW02: inappropriate. 

 
1A three-stage instrument development process, including item generation, instrument development, and 

instrument testing was used to develop items for social impact (i.e., strength, immediacy, and number) and 

firm wrongness. This approach has worked well for developing measurements with desirable psychometric 

properties. In particular, in the item generation stage, we reviewed the prior literature and generated an initial 

list of candidate items. Then, in the instrument development stage, we conducted two rounds of card sorting 

exercises and dropped items with poor placement. In the instrument testing stage, we conducted a pilot test 

with 100 social media users to evaluate the psychometric properties of the items. At the end of the instrument 

development process, a total of thirteen items for measuring social impact and firm wrongness was generated. 
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FW03: blameworthy. 

FW04: right. (R)* 

Vindictive complaining, 

adopted from Grégoire, 

Tripp, and Legoux 

(2009) 

In relation to the selected incident of a social media firestorm, please indicate 

the extent to which you agree with the following statements: 

VC01: I gave [the firm] a hard time. 

VC02: I was unpleasant with the representative(s) of [the firm]. 

VC03: I made someone from [the firm] pay for their inappropriate behaviors. 

Patronage reduction, 

adopted from Grégoire 

et al. (2009) 

In relation to the selected incident of a social media firestorm, please indicate 

the extent to which you agree with the following statements: 

PR01: I stopped doing business with [the firm]. 

PR02: I spent less money with [the firm]. 

PR03: I reduced the frequency of interaction with [the firm].  

PR04: I brought a significant part of my business to [the firm]’s competitors. 

Note. * The reverse item for firm wrongness was dropped in the final analysis due to low factor loading.  

 

Experiment Design 

Two online experiments with a 2 (Social Impact, High versus Low) × 2 (Argument Quality, High versus Low) 

and 2 (Social Impact, High versus Low) × 2 (Moral Intensity, High versus Low) between-subjects factorial 

design were conducted to test the proposed hypotheses. Social impact was manipulated by the strength of the 

importance of other social media users to the participant, the number of other social media users who have 

responded to the incident, and the recency of their reactions. Argument quality was manipulated by the 

quantity of claims and backing contained in the negative comments. Moral intensity was manipulated by the 

nature of the wrongdoing committed by the firm. Table B3 shows the screencaps of the fictitious firestorm. 

Specifically, in our manipulation, we used asked participants to indicate the names of their close friends, 

family members, or favourite celebrities and politicians to represent high strength, and we asked participants 

to indicate the names of their acquaintances and strangers to represent low strength. We used 940,000 Likes, 

450,000 Retweets, and 300,000 Comments to represent high number, and we used 9 Likes, 4 Retweets, and 3 

Comments to represent low number. We used the posting time within a few seconds to represent high recency 

and posting time within a few weeks to represent low recency. We included claims and backing in the 

negative comments to represent high argument quality and included no claim and backing in the negative 

comments to represent low argument quality. Finally, we used a wrongdoing of a firm packaging food with 

toxic plastics to represent high moral intensity and used a wrongdoing of a firm packaging food with 

excessive plastics to represent low moral intensity2. 

A pilot test with 106 subjects, recruited from Prolific, was conducted prior to the main experiment to 

assess the appropriateness and realism of the experimental stimulus. Subjects were instructed to go through 

the scenario and were assigned to the one of the eight firestorm posts. They were asked to imagine that the 

incident was found in their newsfeeds and then rated on the realism of the scenario and judged the severity 

and timeliness of the incident and the persuasiveness of the comments.  

The result showed that the scenario was real (mean = 5.60) and there was a significant difference between 

the two incidents with respect to perceived moral issues (i.e., use of toxic plastic packaging versus use of 

excessive plastic packaging) (t(55.422) = 10.856, p < 0.001), perceived timeliness (i.e., posted a few seconds 

ago versus posted a few weeks ago) (t(47.184) = 10.682, p < 0.001) and perceived persuasiveness of the 

comments (i.e., arguments with claims and backing versus argument with no claim and backing) (t(104) = 

13.741, p < 0.001). 

  

 
2Image source: Flickr Photo 

https://www.flickr.com/photos/144250214@N08/35437530292/in/photostream
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Table B2. Samples of the Experiment Conditions 

Social Impact (High) × Argument Quality (High)  Social Impact (High) × Argument Quality (Low) 

Instruction: Indicate the name of three most 

important people you’ve connected on social media. 

These people could be your friends, family 

members, favorite celebrities, politicians, or anyone 

who are close to you: 

Name 1: [Text Entry by the Participant] 

Name 2: [Text Entry by the Participant] 

Name 3: [Text Entry by the Participant] 

Instruction: Indicate the name of three most 

important people you’ve connected on social media. 

These people could be your friends, family 

members, favorite celebrities, politicians, or anyone 

who are close to you: 

Name 1: [Text Entry by the Participant] 

Name 2: [Text Entry by the Participant] 

Name 3: [Text Entry by the Participant] 

 

Scenario text: Imagine you are browsing your 

Twitter account as part of your daily routine. You 

find the below post appeared on your newsfeeds 

from an environmental group (Earth Watch), 

concerning a grocery store (FoodSupermarket)'s 

food packaging practice. 

Scenario text: Imagine you are browsing your 

Twitter account as part of your daily routine. You 

find the below post appeared on your newsfeeds 

from an environmental group (Earth Watch), 

concerning a grocery store (FoodSupermarket)'s 

food packaging practice. 

 
[Pipe text – Name 1] Replying to @earthwatch · 

A few seconds ago 

On UK beaches there are 500000 pieces of plastic & 

15000 plastic bottles for each mile. Think before 

you use @FoodSupermarket! 

  

[Pipe text – Name 2] Replying to @earthwatch · 

A few seconds ago 

 
 

 

[Pipe text – Name 1] Replying to @earthwatch · 

A few seconds ago 

Think before you use @FoodSupermarket! 

  

[Pipe text – Name 2] Replying to @earthwatch · 

A few seconds ago  

Stop doing this #FoodSupermarket! 
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88% of the water is polluted by plastics. Stop doing 

this #FoodSupermarket! 

  

[Pipe text – Name 3] Replying to @earthwatch · 

A few seconds ago 

Research from marine biologists found 100 million 

marine animals die each year from plastic waste 

alone. Such a selfish company 

@FoodSupermarket! 

 

See more comments 

End of the Scenario 

[Pipe text – Name 3] Replying to @earthwatch · 

A few seconds ago 

Such a selfish company @FoodSupermarket! 

 

See more comments 

End of the Scenario 

 

  



 

 

68 

Social Impact (Low) × Moral Intensity (High)  Social Impact (Low) × Moral Intensity (Low) 

Scenario text: Imagine you are browsing your 

Twitter account as part of your daily routine. You 

find the below post appeared on your newsfeeds 

from an environmental group (Earth Watch), 

concerning a grocery store (FoodSupermarket)'s 

food packaging practice. There are some strangers 

(minhobeebee, sisidpp, honeybun and other social 

media users you do not know at all) discussing the 

practice of FoodSupermarket. 

Scenario text: Imagine you are browsing your 

Twitter account as part of your daily routine. You 

find the below post appeared on your newsfeeds 

from an environmental group (Earth Watch), 

concerning a grocery store (FoodSupermarket)'s 

food packaging practice. There are some strangers 

(minhobeebee, sisidpp, honeybun and other social 

media users you do not know at all) discussing the 

practice of FoodSupermarket. 

 
Minhobeebee Replying to @earthwatch · A few 

weeks ago 

Dislike! They promised they would never use them 

again! 

  

Sisidpp Replying to @earthwatch · A few weeks 

ago 

I can’t believe this #FoodSupermarket! You better 

explain! 

  

Honeybun Replying to @earthwatch · A few 

weeks ago 

#boycottFoodSupermarket! 

  

See more comments 

End of the Scenario 

 
Minhobeebee Replying to @earthwatch · A few 

weeks ago 

Dislike! They promised they would never use them 

again! 

 

Sisidpp Replying to @earthwatch · A few weeks 

ago 

I can’t believe this #FoodSupermarket! You better 

explain! 

  

Honeybun Replying to @earthwatch · A few 

weeks ago 

#boycottFoodSupermarket! 

  

See more comments 

End of the Scenario 
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Table B3. The Demographic Profile of the Respondents from the Survey and Experiment Studies 

Demographic characteristics Survey study (n = 692) Experiment study (n = 216) 

Gender   

  Male 320 (46.2%) 104 (48.1%) 

  Female 372 (53.8%) 112 (51.9%) 

Age   

  18-24 87 (12.6%) 33 (15.3%) 

  25-34 347 (50.1%) 71 (32.9%) 

  35-44 141 (20.4%) 51 (23.6%) 

  45-54 91 (13.2%) 36 (16.7%) 

  55-64 22 (3.2%) 20 (9.3%) 

  65 or above 4 (0.6%) 5 (2.4%) 

Education   

  Primary education 12 (1.7%) 1 (0.5) 

  Secondary education 41 (5.9%) 52 (24.1%) 

  Further education 467 (67.5%) 78 (36.2%) 

  Higher education 124 (17.9%) 81 (37.5%) 

  University postgraduate  48 (6.9%) 4 (1.9%) 

Annual income   

  Less than £20,000 263 (38.0%) 103 (47.7%) 

  £20,000 - £39,999 204 (29.5%) 72 (33.4%) 

  £40,000 - £59,999 117 (16.9%) 25 (11.6%) 

  £60,000 - £79,999 78 (11.3%) 11 (5.1%) 

  £80,000 or above 30 (4.3%) 5 (2.4%) 

Weekly social media usage   

  7 times a week or more 418 (60.4%) 171 (79.2%) 

  4-6 times a week 103 (14.9%) 27 (12.5%) 

  2-3 times a week 100 (14.5%) 8 (3.7%) 

  Once a week 65 (9.4%) 3 (1.4%) 

  Less than once a week 6 (0.9%) 7 (3.2%) 
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Table B4. The Demographic Profile of the Respondents from the Focus Group Study 

 Participant 

Session 1 2 3 4 

A Female, between 40-

45, Housewife  

Male, between 40-45, 

Academic 

Male, between 40-45, 

Chemist 

Female, between 40-

45, Secretary 

B Female, between 50-

55, Academic 

Female, between 55-

60, IT developer 

Female, between 20-

25, Student 

Male, between 45-50, 

Self employed 

C Female, between 40-

45, IT executive 

Female, 50-55, 

Teacher 

Male, 50-55, Self 

Employed 

Male, 55-60, Police 

officer 

D Female, between 20-

25, Student 

Male, between 20-25, 

Student 

Female, between 20-

25, Student 

Female, between 20-

25, Student 

E Female, between 25-

30, Business 

consultant 

Male, between 25-30, 

Self employed 

Female, between 40-

45, Marketer 

Female between 50-

55, Strategist 

F Female, between 25-

30, Marketer 

Female, between 25-

30, Housewife 

Female, between 25-

30, Consultant 

Male, 55-60, Postman 

G Female between 30-

35, Student  

Female between 30-

35, Marketer 

Male between 30-35, 

Self employed 

Male between 30-35, 

Property agent 
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Appendix C 

Analysis for the Survey Study 

Tests for Common Method Bias 

First, we conducted a Harman’s single-factor test using a principal component analysis for each dataset. The 

first factor accounted for less than 50% of the variance. In other words, the items in the dataset loaded 

significantly onto more than one principal component, indicating no single dominant factor (Harman, 1976). 

Second, we assessed the correlations between the principal constructs and a marker variable (i.e., running 

habit in this study) (Lindell & Whitney, 2001). Common method bias exists when all (or most) constructs are 

highly correlated, including the marker variable, in the correlation matrix. The correlations of the marker 

variable were trivial or low, suggesting that common method bias did not likely pose a threat to this study. 

Third, as suggested by Pavlou, Huigang, and Yajiong (2007), we examined the correlation matrix. Extremely 

high correlations (e.g., r > 0.9) typically indicate the threat of common method bias. However, there were no 

extremely high correlations in the correlation matrixes, and the presence of low correlations indicated that no 

single factor influenced all of the constructs (see Table C2).  

 

Justifications for Using PLS-SEM for Data Analysis 

PLS is a component-based approach used to produce estimates with minimal restrictions on data distribution. 

According to Hair, Hult, Ringle, and Sarstedt (2016), compared to CB-SEM, PLS-SEM has its own merits and 

capacity to handle the following data and model characteristics. In terms of the data characteristics, PLS-SEM 

has no distributional assumption because it is a nonparametric method. The methodological literature further 

highlights that when prior knowledge of the structural model relationships is scarce or when the emphasis of 

the study is exploratory, PLS-SEM is superior to CB-SEM. Furthermore, the dependent variables in our study 

were nonnormally distributed, where Firm wrongness Kolmogorov-Smirnov test, D = .098, p < .001; vindictive 

complaining Kolmogorov-Smirnov test, D = .092, p < .001; patronage reduction Kolmogorov-Smirnov test, D = .098, p < .001. 

Finally, PLS-SEM is well-suited for handling research models with second-order constructs (e.g., social 

impact in our study). Based on the above methodological guidelines and reasons, we used the PLS-SEM 

approach to test the research model. Following the two-step analytical approach (Hair et al., 2016), we 

performed a psychometric assessment of the measurement model, followed by an evaluation of the structural 

model. This approach ensured that the conclusions of the structural model were drawn from a set of measures 

with desirable psychometric properties. 

 

Assessment of Measurement Model  

Assessing the measurement model of reflective constructs includes evaluations of reliability, convergent 

validity, and discrimination validity. Reliability refers to the internal consistency of the measurement items, 

and it is assessed using (1) Cronbach’s alpha and (2) composite reliability (CR). As shown in Table C1, the 

Cronbach’s alpha and CR for all of the reflective constructs were above 0.7, meeting the recommended 

threshold (Hair et al., 2016). Convergent validity is the extent to which the items on a scale are theoretically 

related. Convergent validity is assessed using two criteria: (1) the average variance extracted (AVE) should be 

at least 0.5, and (2) all of the item loadings should exceed 0.7 (Hair et al., 2016). As illustrated in Table C1, all 

of the latent constructs exceeded the recommended thresholds, indicating adequate convergent validity. 

Discriminant validity is the degree to which a scale measures the variable it intends to measure. Discriminant 

validity is assessed using two criteria: (1) the heterotrait–monotrait ratio of correlations (HTMT), and (2) the 
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square root of the AVE for each construct (Hair et al., 2016). The HTMT values for the majority of the 

constructs were below the conservative threshold value of 0.85. The square roots of each of the AVEs were 

larger than the correlations between the AVE and all of the other constructs (see Table C2a), indicating 

adequate discriminant validity. 

Assessing the measurement model of the formative second-order construct include evaluation of 

evaluations of convergent validity, the multicollinearity, and the significance and relevance of the reflective 

first-order constructs. The assessment of convergent validity involves redundancy analysis testing to 

determine whether the formative construct is highly correlated with its reflective global measure. The results 

of the analysis showed that the path coefficient between formative construct of social impact and its global 

measure was higher than 0.7, indicating adequate convergent validity. Then, we assessed the collinearity using 

the value of the variance inflation factor (VIF). As we deal with a reflective-formative types of second-order 

construct, inner VIF values were employed to assess collinearity. We evaluated the constructs of strength, 

immediacy, and number for collinearity as predictors of social impact. As illustrated in Table C2b, the VIF 

values of all the predictor constructs were less than the prescriptive diagnostic of 3.3, therefore collinearity is 

not an issue. Finally, we assessed the weights of the constructs of strength, immediacy, and number. The 

results suggested that all of the weights were above the recommended value of 0.1 and the three first-order 

constructs were having significant t-values that provide further support for retaining all of the constructs. 

 

Assessment of Relative Effect between Heuristic and Systematic Processing Modes 

In order to test the relative effects (1) between social impact and argument quality and (2) between social 

impact and moral intensity, the standardized beta weights were compared. A bias-corrected bootstrapping with 

5,000 resamples were conducted to obtain their corresponding 95% confidence. The beta weights would be 

considered statistically significant from each other when the confidence intervals overlapped by less than 50% 

(Cumming, 2009). First, we tested the relative effects between social impact and argument quality. Half of the 

average of the overlapping confidence intervals was calculated (0.0415) and added to the social impact beta 

weight lower bound estimate (0.372), which yielded 0.413. As the argument quality upper bound estimate of 

0.441 exceeded the value of 0.413, the difference between social impact and argument quality (∆β = 0.097) 

was not considered statistically significant. Then, we tested the relative effects between social impact and 

moral intensity. Half of the average of the overlapping confidence intervals was calculated (0.0402) and added 

to the social impact beta weight lower bound estimate (0.372), which yielded 0.412. As the moral intensity 

upper bound estimate of 0.22 exceeded the value of 0.0412, the difference between social impact and moral 

intensity (∆β = 0.313) was considered statistically significant.  

 

Analysis for the Experiment Study 

Manipulation Checks 

The manipulation check for social impact was performed by asking the subjects three true or false questions 

on whether the negative comments and reactions were (i) posted by social media users who have a strong 

relationship with them, (ii) made by a large number of social media users, and (iii) recently posted or shared 

on the social network. The subjects in the high social impact condition answered “true,” and all those in the 

low social impact condition answered “false” to the three questions. The result suggested that the 

manipulation for social impact was successful. Besides, the manipulation check for moral intensity was 

performed by asking the subjects one true or false question on whether the practice of the firm included the 

use of harmful substances in their packaging. The subjects in high moral intensity condition answered “true,” 

and all those in the low moral intensity condition answered “false” to the question. The result suggested that 

the manipulation for moral intensity was successful. Finally, the manipulation check for argument quality was 
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performed by asking the subjects one true or false question on whether the negative comments contained any 

claim and backing. The subjects in the high argument quality condition answered “true,” and all those in the 

low argument quality condition answered “false” to the question. The result suggested that the manipulation 

for argument quality was successful. 

 

Assessment of Reliability 

Reliability refers to the internal consistency of the measurement items, and it is assessed using Cronbach’s 

alpha. As shown in Table C1, the Cronbach’s alpha for firm wrongness was 0.966, meeting the recommended 

threshold (Hair et al., 2016).  

 

Table C1. Psychometric Properties of the Measures 

 Survey Study Experiment Study 

Construct α, CR, AVE Item Loading α Item Loading 

Strength  α = 0.860; CR = 

0.914; AVE = 

0.781 

ST01 0.886***    

ST02 0.869***   

ST03 0.896***   

Immediacy   α = 0.899; CR = 

0.937; AVE = 

0.832 

 

IM01 0.913***    

IM02 0.909***   

IM03 
0.914*** 

  

Number   α = 0.886; CR = 

0.929; AVE = 

0.814 

 

NU01 0.906***    

NU02 0.897***   

NU03 
0.905*** 

  

Argument 

quality 

α = 0.932; CR = 

0.952; AVE = 

0.831 

 

AQ01 0.917***    

AQ02 0.906***   

AQ03 0.910***   

AQ04 0.914***   

Moral intensity  α = 0.909; CR = 

0.930; AVE = 

0.688 

 

MI01 0.840***    

MI02 0.823***   

MI03 0.840***   

MI04 0.828***   

MI05 0.796***   

MI06 0.849***   

Firm wrongness α = 0.858; CR = 

0.913; AVE = 

0.779 

FW01 0.869*** α = 0.966 FW01 0.963*** 

FW02 0.902*** FW02 0.938*** 

FW03 0.901*** FW03 0.956*** 

FW04 0.954*** 

Vindictive 

complaining 

α = 0.911; CR = 

0.944; AVE = 

0.849 

VC01 0.924***    

VC02 0.914***   

VC03 0.927***   

Patronage 

reduction  

α = 0.915; CR = 

0.940; AVE = 

0.797 

PR01 0.876***    

PR02 0.900***   

PR03 0.901***   
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PR04 0.895***   

Note 1. p < 0.001*** 

Note 2. Cronbach's alpha (α); Composite reliability (CR); Average variance extracted (AVE) 

 

Table C2a. Inter-Construct Correlation Matrix of Survey Study 

Construct Mean SD 1  2 3 4 5 6 7 8 

1 Strength 4.926 1.312 0.884               

2 Immediacy 4.995 1.328 0.680 0.912             

3 Number 5.052 1.306 0.633 0.670 0.902           

4 Argument 

quality 

4.560 1.613 0.255 0.262 0.330 0.912         

5 Moral 

intensity 

4.748 1.327 0.528 0.520 0.542 0.456 0.830       

6 Firm 

wrongness 

4.789 1.346 0.483 0.410 0.479 0.540 0.451 0.890     

7 Vindictive 

complaining  

4.618 1.452 0.266 0.201 0.170 0.172 0.297 0.352 0.922   

8 Patronage 

reduction 

4.284 1.474 0.299 0.280 0.296 0.216 0.315 0.330 0.399 0.893 

Note. Items on the diagonal represent the square roots of AVEs. 

 

Table C2b. VIFs and Weights of the Formative Constructs 

Construct 
VIF 

value 

Relationship Original 

sample 

Sample 

mean 

Standard 

deviation  

t-

Statistics 

Strength 2.083 Strength → Social impact 0.365 0.365 0.008 48.254 

Immediacy 2.265 Immediacy → Social impact 0.382 0.382 0.008 51.713 

Number 2.030 Number → Social impact 0.389 0.389 0.007 56.963 
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Table C3. Post Hoc Analysis of Survey Results 

Hypothesis Full Audi  H&M Uber 

H1: Users’ perceived social impact signaling the 

firm’s inappropriate transgression positively 

influences their perceived firm wrongness in social 

media firestorms. 

0.450*** 0.564*** 0.523*** 0.288*** 

H2: Users’ perceived message argument quality 

regarding the firm’s inappropriate transgression 

positively influences their perceived firm wrongness 

in social media firestorms. 

0.353*** 0.284*** 0.239* 0.530*** 

H3: Users’ perceived moral intensity regarding the 

firm’s inappropriate transgression positively 

influences their perceived firm wrongness in social 

media firestorms. 

0.137** 0.177* 0.131n.s. 0.097† 

H4: Users’ perceived social impact signaling the 

firm’s inappropriate transgression positively 

influences their (a) perceived message argument 

quality and (b) perceived moral intensity in social 

media firestorms. 

0.322*** 

0.602*** 

0.319*** 

0.670*** 

0.365*** 

0.714*** 

0.273*** 

0.463*** 

H5: Heuristic mode of information processing 

interacts with the systematic mode of information 

processing, such that users’ high (low) perceived 

social impact signaling the firm’s inappropriate 

transgression strengthens (weakens) the relationship 

between their (a) perceived message argument 

quality and (b) perceived moral intensity and the 

perceived firm wrongness in social media firestorms. 

0.175*** 

0.105* 

 

0.127* 

0.156** 

0.117n.s. 

0.167n.s. 

0.216* 

0.014 n.s. 

H6: Users’ perceived firm wrongness in social 

media firestorms positively influences their 

vindictive complaining. 

0.319*** 0.187** 0.499*** 0.178* 

H7: Users’ perceived firm wrongness in social 

media firestorms positively influences their 

patronage reduction. 

0.249*** 0.004n.s. 0.283*** 0.358*** 

R2: Firm wrongness 0.528 0.576 0.500 0.612 

R2: Vindictive complaining 0.151 0.208 0.400 0.188 

R2: Patronage reduction 0.164 0.090 0.265 0.322 

Note. p < 0.1†, p < 0.5*, p < 0.01**, p < 0.001***, non-significantn.s. 
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Table C4a. ANOVA Results and Analysis of Simple Mean Effects of Experiment Results 

Source 

Type III Sum of 

Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

Overall sample       
  Social Impact 5.661 1 5.661 5.439 0.022 0.054 

  Argument Quality 8.264 1 8.264 7.940 0.006 0.077 

  Social Impact × Argument 

Quality 5.041 1 5.041 4.843 0.030 0.049 

  Error 98.882 95 1.041    
  Total 3348.688 108     
Social Impact = Low       
  Argument Quality 0.002 1 0.002 0.002 0.963 0.000 

  Error 42.211 43 0.982    
  Total 1539.5 54     
Social Impact = High       
  Argument Quality 12.624 1 12.624 12.741 0.001 0.229 

  Error 42.606 43 0.991    
  Total 1809.188 54     
Dependent Variable: Firm Wrongness 

R2 = 0.316 (Adjusted R2 = 0.230) 

 

Table C4b. ANOVA Results and Analysis of Simple Mean Effects of Experiment Results 

Overall sample       

  Social Impact 128.079 1 128.079 107.494 0.000 0.531 

  Moral Intensity 21.062 1 21.062 17.677 0.000 0.157 

  Social Impact × Moral 

Intensity 7.065 1 7.065 5.930 0.017 0.059 

  Error 113.192 95 1.191    

  Total 1575.875 108     

Social Impact = Low       

  Moral Intensity 1.058 1 1.058 1.004 0.322 0.023 

  Error 45.289 43 1.053    

  Total 362.438 54     

Social Impact = High       

  Moral Intensity 17.923 1 17.923 12.72 0.001 0.228 

  Error 60.59 43 1.409    

  Total 1213.438 54     

Dependent Variable: Firm Wrongness 

R2 = 0.602 (Adjusted R2 = 0.551) 

 

References 

Cumming, G. (2009). Inference by eye: Reading the overlap of independent confidence intervals. Statistics in 

medicine, 28(2), 205-220. doi:10.1002/sim.3471 



 

 

77 

Hair, J. F. J., Hult, G. T. M., Ringle, C., & Sarstedt, M. (2016). A primer on partial least squares structural 

equation modeling (PLS-SEM): Sage publications. 

Harman, H. H. (1976). Modern factor analysis (3rd ed.). Chicago: The University of Chicago Press. 

Lindell, M. K., & Whitney, D. J. (2001). Accounting for common method variance in cross-sectional research 

designs. Journal of Applied Psychology, 86(1), 114-121. doi:10.1037/0021-9010.86.1.114 

Pavlou, P. A., Huigang, L., & Yajiong, X. (2007). Understanding and mitigating uncertainty in online exchange 

relationships: A principal-agent perspective. MIS Quarterly, 31(1), 105-136. doi:10.2307/25148783 

 

 


	Judging the Wrongness of Firms in Social Media Firestorms: The Heuristic and Systematic Information Processing Perspective
	1 Introduction
	2 Literature Review
	2.1 Social Media Firestorms: Definition and Characteristics
	2.2 Social Media Firestorms: Research Status

	3 Research Model and Hypothesis Development
	3.1 The Heuristic-Systematic Model of Information Processing
	3.2 The Heuristic Mode of Information Processing
	3.2.1 Social Impact

	3.3. The Systematic Mode of Information Processing
	3.3.1 Argument Quality
	3.3.2 Moral Intensity

	3.4 The Interplay of Heuristic and Systematic Mode of Information Processing
	3.5 Negative Responses to Firms: Retaliatory and Avoidance Behavior
	3.5.1 Vindictive Complaining
	3.5.2 Patronage Reduction


	4 Research Method
	4.1 Survey Design and Data Collection
	4.2 Experiment Design and Data Collection
	4.3 Focus Group Design and Data Collection

	5 Data Analysis
	5.1 Survey Study
	5.2 Experiment Study
	5.3 Focus Group Study

	6 Discussion
	6.1 Key Findings
	6.1.1 The Heuristic Mode of Information Processing in Social Media Firestorms
	6.1.2 The Systematic Mode of Information Processing in Social Media Firestorms
	6.1.3 The Interplay between Heuristic and Systematic Mode of Information Processing in Social Media Firestorms
	6.1.4 Negative Responses to Firms in Social Media Firestorms

	6.2 Implications for Research
	6.3 Implications for Practice
	6.4 Limitations and Future Research Directions

	7 Conclusion
	8 Acknowledgement
	9 References
	Appendix
	Appendix A
	A Summary of Literature on Social Media Firestorms
	A Review of Literature on Dual-Process Models of Information Processing in the Information Systems Literature
	References

	Appendix B
	Survey Design
	Experiment Design
	References

	Appendix C
	Analysis for the Survey Study
	Tests for Common Method Bias
	Justifications for Using PLS-SEM for Data Analysis
	Assessment of Measurement Model
	Assessment of Relative Effect between Heuristic and Systematic Processing Modes

	Analysis for the Experiment Study
	Manipulation Checks
	Assessment of Reliability

	References


