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Abstract
[bookmark: _Hlk37837138]Purpose – In this exploratory study, we examine whether Twitter messaging can help mitigate the harm corporations suffer in the aftermath of ethical scandals. 
Design/methodology/approach – We apply web Application Programming Interfaces (API) on the Guardian and New York Times news archives to find corporations that suffered scandals between 2014 and 2019, revealing 92 publicly listed companies in the United Kingdom. Using Twitter API and the Python library, Getoldtweets, we extract historical, pre-scandal – i.e. pre-2014 – tweets of the 92 firms. We topic-model the tweets data using Latent Dirichlet Allocation (LDA). We then subject the topics to Multidimensional Scaling (MDS) to examine commonalities among them. 
Findings – LDA reveals 10 topics which group under five themes; these are Product Marketing, Urgent Signalling of ‘Greenness’, Customer Relationship Management, Corporate Strategy, and News Feeds. MDS suggests that the topics further congregate into two meta-themes of  Future-oriented versus Immediate, and Individual versus Global. 
[bookmark: _Hlk37837957]Implications –  Provided they are sincere and legitimate, corporations’ tweets on global issues with a green agenda should help cushion the impact of ethical scandals. Overall, however, our findings suggest that Twitter messaging could be a double-edged sword, and underscore the importance of strategy.
Originality/value – The paper offers a first exploration of the relevance of corporate Twitter messaging in mitigating ethical scandals. 
Keywords Ethical scandal, Ethical reputation, Reputation continuity, Web Crawling, Twitter Messaging, Topic modelling, Latent Dirichlet allocation; Multidimensional scaling
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1. Introduction
Reports of ethical scandals appear endlessly: Lehman Brothers (Malloy, 2010), British Petroleum (BP) (Diers and Donohue, 2013), Enron (Benedetto Neitz, 2015) and Volkswagen (VW) (Bachmann et al., 2017) – to name but a few. Whilst these high-profile scandals involve large multinational corporations domiciled in high-income countries, the reality is that ethical scandals are commonplace. They can occur anywhere, in companies of all sizes. For example, in emerging markets, issues often arise over product safety, ecological harm, unsafe working conditions, etc. (Karns, 2011).
Kantola and Vesa (2013) argue that scandals serve a useful societal purpose in that they draw attention to moral issues that must be addressed. Nonetheless, for the implicated corporations, there is no doubt that scandals are harmful in several ways. Chiefly, ethical scandals destabilize (O'Connell and Bligh, 2009); damage reputation (Bachmann et al., 2017) and market value (Flammer, 2013; Jory et al., 2015). Indeed, study of the Volkswagen emissions scandal (Bachmann et al., 2017) suggests that ethical scandals involving one firm may well escalate into sector-wide issues, and perhaps even influence the global economy. Arguably, the collapse of Lehman Brothers was the first domino to fall in the great financial crisis (Malloy, 2010). 
Ethical scandals are preventable. Ideally, corporations should have in place a culture that engenders ethicality (Maguad and Krone, 2009). However, it may not be entirely possible to prevent all scandals, even with an ethical culture. As such, when a scandal does occur, it is important to mitigate its impact. Besides reactive measures such as crisis management (Nijkrake et al., 2015), corporations can mitigate proactively. One of the most interesting propositions is that by continually communicating its ethical credentials, a corporation can build and maintain a reputation of ethicality (Bishop, 2013; Koronis and Ponis, 2012), which can shield it against the impact of ethical scandals. A corporation builds up resilience against the negative impact of ethical scandals via the protective shield of a strong reputation. Building a strong reputation of ethicality contributes to a strong corporate reputation. Coombs and Holladay (2006) show that a strong corporate reputation in turn produces a ‘halo effect’, which minimises reputational damage during the aftermath of an ethical scandal. Ultimately, lowering reputational damage mitigates the overall negative impact from an ethical scandal on a corporation (Fryxell and Wang, 1994).
The possibility that ethical reputation can offer protection suggests corporate Twitter messaging can be a critical tool. As one of the big social media channels  to share information and interact with customers, Twitter is important to corporations (Chae and Park, 2018). They can use it to influence how stakeholders relate to them (Fischer and Reuber, 2011). Specifically, corporations’ Twitter messaging can help  build and retain an ethical reputation which, as  outlined above, can help mitigate the impact of an ethical scandal:. However, Twitter messaging can also do more harm. Schlegelmilch and Pollach (2005), Yoon et al. (2006), Lee et al. (2018) and Kim (2019), among others, suggest that, whilst it can help corporations to mitigate the effects of an ethical scandal, it may also exacerbate matters. This is because, consistent with the ‘punishing hypocrisy effect’ (Laurent et al., 2014), Twitter messaging that is indicative of lack of sincerity or hypocrisy may reduce a corporation’s resilience to ethical scandal, rather than increase it.  Different messages may impact resilience to scandals differently, only some  producing a positive effect. Hence, the purpose of this paper is to firstly investigate whether corporations suffering ethical scandals may indeed have posted Twitter messages whose content met this proviso. Consequently, the paper addresses two related research questions. First:
· RQ1: What topics do corporations’ pre-scandal tweets cover? 
Once the content of the topics have been determined, we can then evaluate how well each topic matches the characteristics of messages that might build up a corporation’s ethical reputation and, in turn, help it rebound from an ethical scandal. Hence, the second research question is:
· RQ2: Therefore, post-scandal, which tweet topics can help corporations mitigate the impact of ethical scandals, and which topics can exacerbate it?
The huge amount of textual data posted on Twitter offers an ideal opportunity to search for patterns (Cotelo et al., 2016) and explore the relevance of corporate Twitter messaging to mitigating ethical scandals. As highlighted above, ethical scandals can significantly negatively impact corporations, notably their market value (Flammer, 2013; Jory et al., 2015), and the effects may be persistent (Long and Rao, 1995). Hence, it is important to understand the aetiology of a corporation’s resilience to ethical scandals. Addressing our two research questions contributes towards the knowledge of whether  Twitter messaging can be one the mechanisms corporations can use to build resilience against ethical scandals. Our findings suggest that,  provided they are sincere and legitimate, corporations’ tweets on global issues with a green agenda may indeed be helpful to achieve resilience against ethical scandals.
Twitter data are not rich; they do not delve into antecedents, motives, causes or effects. Therefore, as noted later in the limitations section, we intend this short paper to be a first exploration of these questions, not to establish theory or test it at this stage. This limitation arises because a tweet is a short-form message. Typically, it tries to summarise the poster's views about a topic; that is, it presents the key points without detail. As such, we may not mine deep knowledge about the topic from the tweets. However, we can deduce what the topic was, and analysing a corpus of tweets enables us to identify frequently occurring topics and co-occurrence patterns across the topics, for example, how similar or dissimilar they are. 
The structure of this paper is as follows: following the introduction, we review the literature on the nature and mitigation of ethical scandals. In the third section, we describe the data, methods, analysis, and results. We conclude by discussing the results and limitations and offer suggestions for future research. 

[bookmark: _Toc18882260]2. Literature review 
The literature review begins by exploring the nature, causes and prevention of ethical scandals in corporations. It then considers ideas for mitigation, before examining how corporations may use Twitter in their efforts to reduce the harm of ethical scandals. 
2.1 Nature, causes and prevention of ethical scandals 
A corporate scandal may arise from unethical behavior. Ethicality is a complex construct, but to paraphrase the Cambridge Dictionary (2020), ‘ethical’ is something we believe to be morally right and good. Kantola and Vesa (2013) define an ethical scandal as the consequence of moral slippage; Thompson (1997) as a violation of values or norms. By contrast, in Crane and Matten’s (2007) definition, examples of unethical behavior include corruption, fraud, stealing, and sexual harassment. Therefore, an ‘ethical scandal’ includes not just behavior that does not meet our standard of morally right and good, but any kind of wrongdoing, including illegality.  
There are diverse causes for ethical scandals. Zona et al. (2013) studied the conditions preceding a corporate scandal and discovered three main factors—the personality traits of the Chief Executive Officer (CEO), stakeholder relations, and inadequacy of corporate strategy. Knights and O'Leary (2005) suggest leadership failure as a major cause of some corporate scandals. According to Schwartz (2013), lack of ethical leadership and the CEO’s inability to set an ethical tone are critical factors. Furthermore, the impact of poor leadership can be enduring, and its effects can last even after the responsible leader has been punished (O'Connell and Bligh, 2009).
Another cause is the shareholder imperative. Karns (2011) calls shareholder wealth maximization a ‘‘morally deficient’’ paradigm, which encourages self-interest and short-term thinking. Both the Enron and the General Motors (GM) recall scandals illustrate how short-term thinking encouraged illegal activity (Benedetto Neitz, 2015). Similarly, one may argue that the VW emissions scandal occurred due to a short-sighted attempt to gain a competitive edge in the US sustainable vehicles market (Bachmann et al., 2017). 
Tackling the causes can prevent scandals. Fombrun and Foss (2004) suggest that the principal way to prevent corporate scandals is to embed ethical values and practices within the organizational culture. Here, again, leadership plays a vital role in building an ethical culture (O'Connell and Bligh, 2009; Watts et al., 2019), as does corporate governance (Maguad and Krone, 2009). However corporations are not always willing or able to develop ethicality from within. Often external pressure is necessary.  News reports of scandal, as well as the impact of news on the market both play an important role (An and Gower, 2009). Within the market, activist, ethical investors are important influencers who may force corporations to behave more ethically from the outside (Guay et al., 2004).  

2.2 Mitigating the effects of corporate scandals
Unfortunately, it is not always possible to prevent ethical scandals. In this situation, a corporation must look to mitigate the impact of the scandal. Mitigation can be reactive or proactive. Reactive strategies have been widely studied by researchers in the crisis management literature (Coombs, 2007). BP’s response involving message consistency across all media platforms during the Deepwater Horizon oil spill is an example of a widely researched strategy regarded as successful (Diers and Donohue, 2013). By contrast, during the fuel emissions scandal, VW, which responded through one channel – i.e. its corporate website – was less successful (Culnan et al., 2010). 
Proactive approaches involve efforts to create resilience to absorb the impact of a scandal and ensure a quick rebound. One proposition is that organizations may lessen the detrimental effects of scandals by building a reputation for being ethical (Bishop, 2013). It is recommended that corporations disseminate information about their corporate social responsibility (CSR) activities proactively (Groza et al., 2011), as such ‘dialogue’ with  society enables them to achieve legitimacy, whereby their CSR activities match the expectations of stakeholders, e.g., consumers (Golob et al., 2013). This ‘Reputation Continuity’ involving active engagement with stakeholders about ethicality can act as a protective measure for a corporation to proactively deal with any future crisis it may face (Koronis and Ponis, 2012). 

2.3 Corporate Twitter messaging as a means of building reputation continuity
It is in building and supporting reputation continuity that corporations can find social media platforms invaluable (Fischer and Reuber, 2011). Cox and McLeod (2014) hold that organizations can build trust and transparency by actively interacting with their stakeholders online. Individual trust and confidence in an organization increases the more it shares information that is useful, accurate and sincere (Li and Lin, 2006). Further, Mamic and Almaraz (2013) suggest that there is huge under-utilized potential to develop and strengthen stakeholder relationships online (Mamic and Almaraz, 2013). 
As a major social medium, Twitter is now an important channel for corporations to interact with stakeholders and maintain their reputation (Chae and Park, 2018). Araujo and Kollat (2018) claim that corporations can use Twitter to build trust and commitment if they effectively communicate their CSR activities, emphasizing continuous communication rather than sporadic messaging. 
The content and character of messaging is also critical, as consumers respond to CSR messages in complex ways. Both emotion and tone are important. Brady et al. (2017) report that the diffusion of a tweet increases 20% with the use of ‘moral-emotional’ words. Similarly, promotional and factual tones have differing impact, promotional tone implying insincerity and creating a lack of trust towards CSR (Kim, 2019). It is worth noting, however, that Kim (2019) finds both tones to be more effective than no CSR communication at all. 
A corporation’s CSR efforts can help build customers’ trust that the corporation will fulfil their expectations on product quality and satisfy their needs. However, nuance in communication is important (Schlegelmilch and Pollach, 2005). Bragging about charitable deeds can foster cynicism (Mohr et al., 2001); acts motivated by profit directly or indirectly result in lowering of brand loyalty, while selfless acts increase it (Vlachos et al., 2009). Similarly, insincerity can backfire, too, for example, when corporations spend more on communicating CSR than on their actual CSR activities (Yoon et al., 2006). Indeed, Shim and Yang (2016) suggest that it is better to remain silent at times of crisis than to communicate CSR information, thereby reducing the impression of hypocrisy. Lee et al. (2018) developed a hybrid reputation construct to address corporate crisis. They consider two plausible perspectives of corporate reputation building – first that the negative effects of a crisis could be handled better with a positive image; and second that a positive image can lead to higher expectations and hence have a detrimental effect after a scandal. The study concludes that in the case of ethical scandal, a powerful CSR image prior to the crisis will result in a negative bias towards the firm, whereas a hybrid image of a corporation’s abilities and its CSR competence and morality could act as a buffer. 
Overall, the literature suggests that how ethical reputation may influence the outcome of an ethical scandal is a complex matter.  Hence investigating the content of corporations’ tweets and the extent to which they  could mitigate or exacerbate the effects of an ethical scandal is worthwhile. 

[bookmark: _Toc18882266]3. Methods, data, analysis, and results
We began by identifying the ‘offenders’ – that is, the corporations that had experienced scandals. We then developed web crawling methods for gathering the historical tweets of the offender corporations. We conducted topic modelling on the tweets to categorize those of the offender corporations. We interpreted each topic by examining the most frequent terms to infer the content of messages. Additionally, we reinforced the interpretation of topics by searching the individual corpuses of sector-leading corporations that had suffered ethical scandals for illustrative examples of tweets in each topic. Subsequently, we analysed patterns in the co-location of topics using multidimensional scaling. Based upon the clustering of topics from the multidimensional scaling results, we identified the main themes among the topics. Figure 1 is a summary of the methodology and analysis steps. 
(Insert Figure 1 about here)
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3.1 Identifying the ‘Offenders’ – the corporations that experienced scandals
We began by creating a master-list of publicly listed companies in the United Kingdom (UK). To create this list, we extracted company listings from the FAME (Financial Analysis Made Easy) database We used it as an identity register against which we checked whether each of the corporations reported to have a suffered a scandal was indeed a registered company.. 
Second, we gathered data from news archives between 2014 and 2019 on scandals involving publicly listed corporations in the UK .  This is because, as Jiang and Shen (2017) conclude, traditional media such as newspapers still play a critical role in covering corporate scandals when compared to media channels such as Twitter. Our archival data sources were the New York Times (NYT) and Guardian newspaper websites. The main reason for selecting these two newspapers was the availability of their Web Application Programming Interfaces (APIs) to extract news articles from the previous five years – i.e. between 2014 and 2019. APIs provide data to ‘third party applications’ with the help of ‘calls’ (Bucher, 2013).
In both news archives, the query keyword was ‘scandal’.  We then checked the results returned to ensure that each retrieved news article matched a publicly listed UK corporation, and that the ‘scandal’ reported was consistent with our understanding of ‘ethical scandal’ based on the definitions discussed earlier in the paper. As a result, altogether, we found 92 publicly listed corporations that had suffered a verifiable ‘ethical scandal’ reported by either newspaper from 2014 to 2019. Table 1 shows the 92 companies. 

(Insert Table 1 about here)
We attempted to group the companies by category of scandal. Our typology of scandals began with the categorisation suggested by Bagdasarov et al. (2016), as ‘Interpersonal Issues’, ‘Organizational’, ‘Financial’, ‘Privacy’ and ‘Environmental’ scandals. However, to better represent the diversity and nuance of scandals in our dataset, we extended the number of categories to include Advertising and Marketing; Corruption; Data (Loss, Theft, etc.);  Accounting and Finance; Environment; Regulatory Breach; Personal Misconduct; Product Defects; and Equality, Diversity and Inclusion Breaches. We extended the number of categories because some of Bagdasarov et al.’s categories (2016)  are extremely broad and would mask interesting detail in our dataset. Table 1 shows the companies and category of scandal, with additional detail in brackets. In terms of incidence, scandals relating to Accounting and Finance, e.g. false accounting, were the most frequent, having occurred in 26% of cases. On the other hand, scandals  pertaining to Equality, Diversity, and Inclusion Breaches, e.g. racism incidents, were least reported, with just four incidents. The other categories occurred fairly uniformly in amounts ranging between 7% and 11% of cases.
Finally, we merged and matched names of publicly listed corporations that had suffered scandals (according to our news data) with their pre-scandal – i.e. pre-2014 – Twitter names. We used the GET users/search API provided by Twitter to obtain the usernames for  the identified corporations. This API takes in a corporation’s name and supplies the corresponding public user account. It can return up to 1000 results.  Therefore, we  initially considered the first returned value. If, after inspection, the first returned value did not match the corporation – for example, it matched a person instead – we then considered the second returned value, the third value and so on, until  a matching value was obtained. 
[bookmark: _Toc18882273]3.2 Twitter data collection: General Corpus of Offenders
We obtained the pre-scandal – i.e. pre-2014 – tweets of each of the 92 corporations, using two different web crawling methods, i.e. an automated script that can search the World Wide Web for information. One was the Twitter API, which produced older data from 2007,  but we were only able to obtain a small amount of data from this method, because the API has a rate limit for the free user. 
The second method was Getoldtweets, a Python library that mimics the Twitter website search browser to find old tweets. For each corporation, we collected a sample of 10 tweets per month for the period between 2011 and 2013 using Getoldtweets. 
Overall, we collected 2000 tweets from the 92 corporations from both the Twitter API and the Getoldtweets, which is the maximum number of tweets we could collect, as both methods limit the number of tweets collected within a specified amount of time. 
3.3 Twitter data topic modelling
[bookmark: _Toc18882279]Tweets data often have irrelevant components such as URLs, numbers, special characters, emojis, etc. Therefore, prior to analysis, we cleaned the data.
Once cleaned, we then conducted stemming and lemmatization on the text as part of normalization for the natural language processing (NLP). Stemming reduces words to their root forms by removing suffixes such as -ed, -ly, -er, etc, while lemmatization reduces words to their root form. For example, both ‘see’ and ‘saw’ have the same root.
Next, we used the Python tool Scikit-learn to subject the tweets data to topic modelling using Latent Dirichlet Allocation (LDA). LDA is an unsupervised learning method for topic modelling, which is effective for categorizing tweets (see, e.g, Tasci and Gungor, 2009; Tong and Zhang, 2016). Whereas  Fang et al. (2016) and Al et al. (2016) illustrate topic modelling of tweets or similar corpuses of unstructured short-form message text,  LDA is a generative algorithm that maps the tweets into latent topics with a list of relevant terms. 
We submitted the whole corpus of tweets for the 92 corporations as one source of topic modelling. We then interpreted the fundamental content of each of the resultant topics from the analysis by inspecting the terms that feature strongly within it, i.e. based on term frequency. Using term frequency to interpret topics or patterns within large amounts of unstructured data is now a standard approach in text analytics (see, e.g, Jacobi et al., 2016; Sievert and Shirley, 2014).
For each topic, to triangulate with additional data and illustrate the type of message corporations posted that fell under the topic, we collected data of individual corpuses, i.e. comprising only the pre-scandal tweets of an individual corporation, of five of the biggest companies in different sectors that had suffered an ethical scandal in the period studied. We chose the five companies because each held a prominent position within its sector and, as such, provided an example of an offender company that may be familiar. The five companies and the sectors they represent were: Diageo (Liquor industry), Lloyds Bank (Banking services), Royal Dutch Shell (Oil and gas), Tesco (Retail) and Unilever (Household and food production). Below we briefly describe the five companies and nature of the scandals  suffered.
· Diageo: One of the world’s biggest whiskey exporters, Diageo had to apologise following substantiated claims by Brewdog, another firm in the liquor industry, of cheating to win an industry award (Taylor, 2016). 
· Lloyds Bank: Lloyds is one of the United Kingdom’s largest banks and the largest provider of retail banking services. The City regulator, that is the United Kingdom’s financial regulator, found Lloyds to have mis-sold customers payment protection insurance (PPI). Lloyds total bill, including compensation to customers, totalled over £20bn, threatening its viability (Kollewe, 2019). 
· Oil and Gas: Royal Dutch Shell, widely known as Shell,  is one of the world’s largest petroleum producers. Although originally domiciled in the Netherlands, it is incorporated the United Kingdom. Shell and some of its executives faced criminal charges in the Netherlands relating to the purchase oil fields in Nigeria, involving over  $1bn (Chapman, 2019). 
· Tesco: Tesco is the United Kingdom’s largest supermarket in terms of market share. Tesco was found guilty of committing accounting fraud and fined over £100m (Ruddick and Kollewe, 2017).
· Unilever: Unilever is a global multinational that owns many household brands, and the world-leading producer of diverse products such as personal care and cleaning products. Unilever was accused of illegally destroying rainforests in order to extract palm oil in Indonesia (Neslen, 2017). 
We obtained the corpus of tweets for each of the five companies using Tweet Scrapper. Unlike the previous searches which were unsupervised in that they relied on automatic retrieval of tweets data, the approach here was semi-supervised in that we searched for each corporation’s tweet individually. As a result, since there was no restriction with this approach, the code returned close to 5000 tweets for each corporation for the period of 2011-2013. (We should note that this semi-supervised approach was only feasible for the small sample of five and unfeasible to complete in a timely manner for the larger sample of 92 firms).
We then searched through the text of each corporation’s corpus of Tweets for the occurrence of each topic’s key terms. The existence of such tweets offered validation of each topic, and reinforced our interpretation. This approach, where one conducts a systematic search for key terms to infer patterns or clarify previously recognise patterns from a corpus of text, is a standard technique in qualitative data analysis (see, e.g., Ryan and Bernard, 2000). 
3.4 Identifying topic themes: Inter-topic distance modelling
Having interpreted each topic, we then considered its association or similarity to the other topics based on inter-topic distance modelling. Using the interactive topic visualization tool in Python, we produced a map depicting the relative sizes based on coverage  and co-location of the topics. Co-location on the map was based on the distance between  topics as a measure of similarity/dissimilarity, and applying Multidimensional Scaling (MDS) on the inter-topic distances to visualize the topics in a multidimensional space. Hence  similar topics were clustered together, while dissimilar topics were far apart. We used MDS because it is a data reduction technique that is appropriate for determining relationships among textual data (see, e.g., Duriau and Reger, 2004) which do not meet the distributional assumptions of parametric data reduction techniques, such as Principal Component Analysis (PCA). Chipulu et al. (2012) provide an example of the use of MDS to extract dimensions or themes from unstructured short-form, textual data. 
Subsequently, we interpreted the theme represented by each cluster of topics on the MDS map by inferring the common elements of the proximate topics within the cluster, and contrasting these with the distant topics outside the cluster. 
[bookmark: _Toc18882284]3.5 Results 
Topic modelling of the tweets using LDA produced 10 topics, each formed on the basis of key terms, i.e. terms that occurred with the highest frequency within the topic. By examining the key terms, we inferred the content of each topic, and in turn, the themes of each cluster. Below, we describe how we interpreted each topic and, in turn, each theme.
(Insert Figures 2 & 3 about here) 
Figure 2 visualizes the topics:  a bubble’s size stands for the importance of the topic in terms of the frequency of occurrence in the corporations’ tweets. Here, topic 1 is the most important, with importance decreasing in size until topic 10, which is clearly the least important.
Figure 2 also shows there is a great deal of overlap among the topics, showing that tweets often lie between two or more different topics. We can see five clusters or themes of topics forming topic 1; topics 3, 6 and 9; topics 4, 7, 8; topics 2 and 5; and topic 10.
Additionally, we present Figure 3 as a graphic summary of how each of the topics maps into the five themes. To indicate the level of coverage, Figure 3 includes the percentage coverage of each topic and theme in parenthesis.
Theme 1: Product Marketing
As mentioned above, topic 1 is the most important individually, with 15.5% of coverage. Although it is proximate to topic 10 in Figure 2, there is no overlap between the two. Hence, we can infer that topic 1 is a distinct theme on its own. 
[bookmark: _Hlk42150697]Within topic 1, prominent terms such as ‘ultra’, ‘charger’, and ‘fast’, which are indicative of information about products, co-occur with terms that suggest marketing activities such as ‘coming’ and ‘add’. Therefore, topic 1 appears to cover marketing information about products. Hence we interpreted topic 1 as being about Product Marketing. Searching through the tweets database reveals examples of tweets (below) that contain the key terms from topic 1:
“Excellent new bakery and produce area in the Ealing roadway.” - Tesco
“Looking forward to hearing back from Drinkers of [NewEclipse]” - Diageo.
“Shell & exxonmobil announce development of Fram field in UKCS. At its peak it will produce 5% of Britain's gas.” – Shell.
Theme 2: Urgent signalling of ‘greenness’ 
The second theme had the maximum total of 29.6%, comprising topics 3 (12.3%), 6 (9.2%) and 9 (8.1%). In Figure 2, a sizable portion of nearly half of the area covered by topic 9  overlaps with the area covered by topic 3. Simultaneously, almost all the remaining area covered by topic 9 overlaps the area covered by topic 6. As such, almost the whole of topic 9’s area is covered by either topic 3 or topic 6. This suggests that these three topics share significant commonalities, whereby the more distinct topics of 3 and 6 are bound by topic 9. 
Terms such as ‘low’, ‘carbon’ and ‘technologies’ are prominent within topic 3. , We interpreted this as Green Technology Messaging. Searching through the tweet’s database reveals the following as examples of tweets containing the key terms within topic 3.
[bookmark: _Hlk42152523]“Shell cuts 125,000 tonnes of carbon emissions at its Scotford Refinery in Canada.” – Shell.
“Unilever launches new transport scheme to cut carbon emissions.” – Unilever.  
“Great achievement!  Diageo_News recognised by two leading indices for community & carbon impacts.” – Diageo.
Similarly, topic 9, which overlaps both topics 3 and 6, is dominated by terms like ‘electricity’, ‘renewables’ and ‘power’. These terms indicate Promoting a low carbon footprint. The term, ‘UK’ also features strongly within this topic, which indicates context-specificity, and that corporations may promote different messages about a low carbon footprint outside the United Kingdom. Examples of tweets consistent with topic 9 terms illustrate these messages:
[bookmark: _Hlk42249515]“An excellent futerra  produced film SustainBrands : Video Series: Five Levers for Change” - Unilever.
“Renewables and gas firms unite to build low carbon future generalelectric  DONG_EnergyNL Shell  alpineenergy…” – Shell.
“We recycle store bakery waste as animal feed, use leftover meat to generate renewable energy, and make pet food and ....” -  Tesco.
On the other hand, topic 6 appears to comprise communications regarding something ‘Coming soon’, as indicated by the terms that feature strongly within it. These are ‘information’, ‘soon’, ‘new’ and ‘available’. The examples of topic 6 tweets below support this interpretation:
“Unilever and benandjerrys bring new climate-friendly ice cream freezer cabinets” – Unilever.
“GuinnessIreland Diageo_News Lower Alcohol Guinness  Coming Soon” – Unilever. 
“[Named individual]. However, we are working on making banking on the move better for smartphones. Keep following for updates soon.” – Lloyds.

It is clear that when corporations tweet under topics 3 and 9, they intend to communicate environmental values, and enhance their credibility as being sustainable by implementing green technology and low-carbon practices. We could coin a term for this. We could say that such corporations intend to communicate their green credentials or ‘Greenness’. Topic 6 is not directly related to greenness. However, something ‘coming soon’ conveys urgency. Therefore, we interpret that in theme 2, given the close proximity of topic 6 to topics 3 and 9, corporations are intending to signal their greenness with an urgent tone. We have thus labelled the second theme Urgent signalling of ‘greenness’.  

Theme 3: Customer Relationship Management
Comprising topics 4 (10.9%), 7 (8.8%) and 8 (8.8%), the third theme only occurred marginally less than the second, totalling 28.5% of coverage. In Figure 2, topics 4 and 8 almost entirely overlap, and a significant part of topic 7 overlaps with both. In other words, there is very little difference between topics 4 and 8, while topic 7 shares a moderate amount of content with both. Hence, the three topics are remarkably similar, which shows they represent a coherent theme.
All three topics feature the term ‘customer’. Both topics 4 and 8 appear to be about corporations interacting with their customers informally via Twitter, the term ‘hi’ dominating both topics. ‘Hi’ is an informal greeting typically used among friends in social situations. Inspection of the other terms that feature in topic 4, for example, ‘attention’, ‘bring’ and ‘thank’, do not indicate sufficiently different features from those featuring in topic 8, such as ‘touch’, ‘working’ and ‘ask’. Therefore, we believe both topics 4 and 8 cover informal tweets to customers, both  comprising Friendly interactions with customers. Many of the tweets from the individual corpuses of the five selected firms were simply informal thank you messages in the form of, ‘Hi [Named individual]’ or ‘Thank you, [Named individual]’. The following tweets exemplify further types of friendly interactions:

“[Named individual]. Hi, I'm GJ from LTSB. Really hope you like the app. If you've got any feedback on it, feel free to let us know.” - Lloyds.
“Hi [Named individual]. You can read about the concept on for example:…” -  Unilever.
“Cannes 2012: Will the jury agree with the Indian creatives on Vaseline Bat campaign?” - Unilever   
“Hi [Named individual], that's quite alright :) We'll get the gift card sent, can take about 10 days to come through, hope that's ok? :)” – Tesco. 
“Hello :) Have you much planned for the weekend?” – Tesco, to a Named individual.
Topic 7 features terms such as ‘sorry’, ‘hear’ and ‘details’. As such, it is like 4 and 8 in that it indicates communications with customers. The difference is that the messages in topic 7 appear to be less formal, and have an apologetic tone, of the type corporations might adopt to deal with complaints. Often, in the messages we inspected, the corporation’s Twitter would request a ‘dm’ or ‘pm’, which is private message in order (we believe) to move the incident concerned out of the public and into the private arena, and, so, keep it discreet. Consequently, we believe topic 7 represents Complaint handling. We can see the nature of such communications by looking at the following tweets in topic 7:
“[Named individual]. Thanks, can you DM your name and address? I'll see if there is anything further I can do.” – Tesco.
“[Hi, I'm CS. Sorry to hear that. Can you please DM with info on what the text messages are about?” – Lloyds.
“[Named individuals]… please check …  and let me know if you like to know more. Pls DM details. Thanks.” – Unilever.
Therefore, we interpret the third theme as representing Customer Relationship Management.

Theme 4: Corporate Strategy
The fourth theme forms a loose clustering of topics 2 (12.3%) and 5 (9.8), which share a small area of commonality in Figure 2. Together the theme accounts for 22.1% of the coverage and, hence, is quite important. 
Topic 2 features terms which describe capability, such as ‘makers’. The terms ‘skills’ and ‘team’ feature strongly, as does ‘honed’. Additionally, the occurrence of the term ‘inside’ implies internal (to the corporation) capabilities. Therefore, we interpret topic 2 as representing a corporation’s messaging about either its current or future capabilities, i.e. its Core Competencies. Below are some examples of tweets within topic 2:
"we're passionate about young people & recognise YoungPeople are future of workforce.” – Diageo. 
“Our colleague from HUL shares her experience on job sharing… AgileWorking.” – Unilever.
“Brit Prime Minister gives seal of approval to Diageo investment in sinceritys, whisky and skills.” – Diageo.
“Out of more than 2 million companies, Shell has been named one of Linkedin’s most InDemand Employers.” – Shell.
“digital strategy: 1. putting people first 2. building brand love 3. Unlocking the magic.” – Unilever.
Topic 5, on the other hand, appears to be about communicating to the market and business watchers about corporations’ plans for growth, business development and global reach. Evidence of this appears in terms such as ‘growing’, ‘increasing’, ‘global’ and ‘investing’. Hence, topic 5 appears to comprise the Announcement of Long-term business goals. The following tweets illustrate the messages within topic 5.
“Shell expands its liquid natural gas production:” – Shell.
“Unilever says innovation doinggooded boost profit.” – Unilever.
“Shell Malaysia announces signing of a production sharing contract with PETRONAS to explore for gas.” – Shell.
“UnitedSpirits sells controlling share to Diageo in the profitable Indian Liquor market.” -   Diageo.
“Diageo secures Ethiopian brewery for $225m.” – Diageo.
“Shell invests $26M in California solar startup.” – Shell.
Therefore, taken together, topics 2 and 5 cover communications about  corporations’ long-term planning, and we  can interpret the fourth theme as representing Corporate Strategy Messaging. 

Theme 5: News Feeds
As mentioned earlier, while the closest neighbour in Figure 2 is topic 1, topics 10 and 1 do not overlap. Consequently, we consider topic 10 to represent a distinct theme of its own. It has a small amount of coverage of just over 4%. 

Inspection of the terms featuring in the topic, such as ‘podcast’, ‘journalist’ and ‘minutes’, suggests that topic 10 is about relevant news items. Therefore, we have labelled it News Feeds. The tweets below are examples of news feeds that are consistent with topic 10:
“Unilever brand apologizes over Thai skin whitening campaign.”
“Diageo announces Interim Management Statement for the three months ended 30 September 2012.”
“Shell signs up for Kings Square.”
“CEO Philp Clarke on BBCGMS  today talked about brilliant refresh…” – Tesco.
Meta-themes: Future-oriented versus the immediate; and the individual versus the global
Returning to Figure 2, we can see that the MDS modelling also shows that the topics self-organize along two dimensions, which we may interpret as meta-themes, labelled PC1 and PC2. 
Running vertically, PC1 appears to contrast topics 1 and 10 in the north against topics 2 and 5 in the south. Therefore, an interpretation of PC1 is that it represents future-oriented (long term) strategic issues versus immediate issues about product marketing and the news. 
PC2 runs horizontally. It contrasts topics 6, 9 and 3 in the west against topics 8, 4 and 7 in the east. We may interpret PC2 as an example of communications about the individual versus global issues. 

4. Discussion and conclusion
Our modelling of the pre-scandal tweets of the 92 ‘offenders’ suggests that they tweeted content which fell into 10 main topics. These often overlapped, so that we can interpret them as covering five themes. In descending order of coverage, these are:  Urgent Signalling of ‘Greenness’  (29.6%); Customer Relationship Management (28.5%); Corporate Strategy (22.1%); Product Marketing (15.5%); and News Feeds (4.3%). Further multidimensional scaling analysis based on similarities among the topics suggests that the 92 corporations tweeted along two main channels. One channel covered Future-oriented versus Immediate issues; the second channel covered Global versus Individual issues.
[bookmark: _Hlk51229013]From the premise that Twitter messaging can help with building and maintaining a reputation of being ethical, which in turn helps to mitigate the effects of ethical scandal (Bishop, 2013; Koronis and Ponis, 2012), we can infer that Twitter messaging along the Global versus Individual channel within the theme of Urgent Signalling of ‘Greenness’  is likely to have been most helpful. This is because messages that signal greenness enhance a corporation’s sustainability reputation. A strong sustainability reputation increases a corporation’s attractiveness to values-inspired investors, i.e. ethical and socially responsible investors (Fulton et al., 2012; Richardson, 2009), and, more so, to impact investors  (Kotsantonis et al., 2016; Wood et al., 2013). Relative to other types of investor, to a values-inspired investor, a corporation’s sustainability reputation is an important criterion in valuing its stock. Therefore, they are more likely to adopt a ‘buy and hold’ strategy in respect of firms with a strong sustainability reputation, perhaps reasoning that the scandal is an aberration rather than a trend (Janney and Gove, 2011). Hence, the actions of values-inspired investors may both cushion the impact of an ethical scandal on the market value of the corporation or speed up the market value’s recovery in the aftermath of the scandal.
  But there is a caveat. Twitter messaging that touts a corporation’s ethicality could worsen the impact of an ethical scandal, should stakeholders consider its messages insincere or hypocritical (Janney and Gove, 2011). Clearly, then, it is advisable for corporations to only tweet about their ethical behaviours if they are authentic. Authenticity implies that corporations must behave ethically in the first place, which, in turn, is more likely if they have embedded ethical values and practices that enable ethical behavior (Fombrun and Foss, 2004; Maguad and Krone, 2009), i.e. the very same measures that would prevent an ethical scandal in the first place. This suggests that a feedback loop exists where Twitter messaging of ethical behaviours will only help those corporations that do indeed behave ethically. It is not a workable short-cut. For those that do not behave ethically, stakeholders may consider the effort hypocritical, which could potentially do more harm. 
Consequently, the second most influential theme could be consistent messaging of Corporate Strategy, which could offer a way for stakeholders to assess the credence of a corporation’s claims of ethicality. This is because, if a corporation consistently communicates its vision and values, stakeholders have the information they need to able to judge the authenticity of its claims to ethicality. For example, The Body Shop consistently communicated its strategy of ethicality, and consequently was generally judged an authentically ethical corporation (Oosterwijk et al., 2006), whilst L’Oreal, which later acquired The Body Shop, was not (Koczor, 2012). Stakeholders can also use corporate strategy information to evaluate outwardly observable ethical or unethical behaviours as the fruits of the realised strategy, as in the case of The Body Shop (Hasan, 2017).  As a result, when a scandal does occur, stakeholders are able to judge whether the scandal is an unfortunate, one-off event (aberration), or indicative of business as usual (trend).  Janney and Gove (2011) found that stakeholders’ reaction to a scandal may depend upon whether they consider the scandal an aberration or a trend. 
Finally, customer relationship management can engender loyalty and trust (Vlachos et al., 2009). Trust and loyalty both influence and are influenced by scandal. On the one hand, an ethical scandal can damage trust and loyalty (Xie and Peng, 2009). On the other hand, both loyalty and trust have complex psychological antecedents (Allen and Meyer, 1990), so that the more loyal and trusting customers are, the more committed they will be to the corporation (De Ruyter et al., 2001). Hence, corporate Twitter messaging within the customer relationship management theme may also be helpful in mitigating the loss of customers after an ethical scandal, as it enhances loyalty and trust, which increases customer commitment.
Overall, the above discussion suggests the need for a deliberate, well thought out approach concerning what corporations should tweet and what they should not. Thus, we can conclude that not only should corporations have an active Twitter account, but, as Etter (2014) argues, a proactive strategy of Twitter messaging.
A key limitation of our study is the currency of information within historical tweets. We analysed tweets data prior to 2014. For some organizations, this might still have been a nascent period in their Twitter activity. Therefore, both the volume and content of tweets will have undergone changes since. So, both the nature of the topics and their relative importance may now be different. Future studies trying to replicate our findings could examine such changes. 
Similarly, our study is exploratory. It makes no attempt to tie causes to effects, i.e. specific tweeter topics to mitigate effects in the aftermath of ethical scandals. Again, we believe that an updated, more comprehensive study could address this issue and hence prove the theoretical link between Twitter messaging and resilience to ethical scandals. 
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	Advertising and Marketing
	Corruption
	Data (Loss, Theft, etc.) 
	Accounting and Finance
	Environment
	Illegality and extra-legal breaches
	Personal Misconduct
	Product defects
	Equality, Diversity, and Inclusion breaches

	N = 7 (7.6%)

	N = 10 (10.9%)
	N = 11 (12%)
	N = 26 (28.3%)
	N = 10 (10.9%)
	N = 9 (9.8%)
	N = 7 (7.6%)
	N = 8 (8.7%)
	N = 4 (4.3%)

	Britvic (Ad fraud) 
	Serco (Military outsourcing scandal) 
	Marriott International (Data Breach) 
	Tesco (Accounting) 
	Burberry (Environment) 
	Royal Bank of Scotland PLC (Antitrust violations) 
	Persimmon (CEO pay scandal) 
	Serco (Electronic tagging scandal) 
	Ryan Air (Racism incident)

	Coco cola (Deceptive marketing) 
	AstraZeneca (Bribery scandal) 
	TalkTalk (Data breach) 
	Air Partner Plc (Accounting) 
	BP (Environment) 
	Booking holdings (Antitrust breaching) 
	JD.com (Sexual misconduct) 
	Apple (Battery scandal) 
	Foxtons (Unsuitable tenants) 

	Celgene (Fraud promoting cancer drug) 
	Rolls-Royce (Bribery scandal) 
	Clarkson (Data breach) 
	Superdry (Accounting error) 
	Unilever (Environment) 
	William Hill (Breaching regulations) 
	Netflix (Sexual misconduct) 
	Whitbread (Horse meat scandal) 
	Microsoft (Gender discrimination) 

	ay Inc (Gift card fraud) 
	Smith & Nephew (Bribery scandal) 
	InterContinental Hotels (Data breach) 
	BT Group (Accounting scandal) 
	Carnival (Environment) 
	boohoo.com Plc (Employment Law Scandal) 
	Wynn Resorts (Sexual misconduct) 
	Compass Group (Horse meat Scandal) 
	PepsiCo (Racism incident) 

	National Grid (Illegal gas meter Scam) 
	GlaxoSmithKline (Bribery scandal) 
	Sony Pictures Entertainment (Data hacking) 
	Thomas Cook (Accounting) 
	Johnson Matthey (Environment) 
	Morgan (Leasehold scandal) 
	WPP (CEO personal misconduct) 
	Walker crisps (Plastic packaging) 
	

	SSE (Misleading customers) 
	Anglo American (Corruption) 
	Facebook (Data Scandal) 
	RSA Insurance (Accounting) 
	Burberry (Environment) 
	HSBC (Money Laundering) 
	Intel Corporation (CEO relationship scandal) 
	Reckitt Benckiser (Poison deaths) 
	

	Homeserve (Mis selling) 
	Glencore (Corruption) 
	Cambridge Analytica (Data scandal) 
	Zynga (Defrauding shareholders) 
	Rio (Environmental and human rights) 
	Standard Chartered (Money Laundering) 
	Amazon.com, Inc. (CEO relationship scandal) 
	Johnson (Product related) 
	

	
	Ultra-Electronics (Corruption) 
	Credit Suisse (Espionage scandal) 
	London Capital & Finance (Financial) 
	BHP Billiton (Environment-Dam collapse in Brazil) 
	Kingfisher (Money Laundering) 
	Ted Baker (Harassment) 
	Sanofi (Vaccine scandal) 
	

	
	Balfour Beatty (Corruption) 
	Akari Therapeutics (False data and report scandal) 
	Walgreens Boots Alliance (Financial) 
	Daimler (Environment-Diesel emissions) 
	Tesla (Workers exploitation) 
	
	
	

	
	BTG (Corruption scandal) 
	Alphabet (Privacy scandal) 
	Royal Dutch Shell (Financial) 
	United Utilities (Water contamination) 
	
	
	
	

	
	
	Cisco systems (Spying scandal) 
	HSBC (Financial) 
	
	
	
	
	

	
	
	
	Vodafone (Financial) 
	
	
	
	
	

	
	
	
	 Barclays Bank (Financial) 
	
	
	
	
	

	
	
	
	Anglo American (Financial) 
	
	
	
	
	

	
	
	
	Eaton Corporation (Financial) 
	
	
	
	
	

	
	
	
	Capita (Financial) 
	
	
	
	
	

	
	
	
	PayPal (Financial) 
	
	
	
	
	

	
	
	
	Lloyds Banking Group (Financial) 
	
	
	
	
	

	
	
	
	Prudential (Mis selling scandal) 
	
	
	
	
	

	
	
	
	Bank of Ireland (Mortgage scandal) 
	
	
	
	
	

	
	
	
	HomeTrust (Mortgage Fraud) 
	
	
	
	
	

	
	
	
	Costco (Payments scandal) 
	
	
	
	
	

	
	
	
	Expedia group (Tax fraud) 
	
	
	
	
	

	
	
	
	Cameron (Tax scandal) 
	
	
	
	
	

	
	
	
	Associated British Foods (Tax scandal) 
	
	
	
	
	

	
	
	
	Persimmon (CEO pay scandal) 
	
	
	
	
	



Table 1 Names of corporations in distinct categories of ethical scandals
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Figure 1 Methods and Analysis Steps
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Figure 2 Mapping of topics of corporations’ pre-scandal tweets


[image: ]

Figure 3 Mapping of topics onto Corporate Twitter messaging themes 
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