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Abstract 

Rapidly evolving events such as the outbreak of the coronavirus pandemic disrupt 
organizations across the globe. In an attempt to maintain business continuity while 
protecting employees’ health, many organizations allow their workforce to work from 
home. Employees who successfully adapt to remote work demonstrate a high digital 
resilience. Based on the broaden-and-build theory of positive emotions, we argue that 
positive sentiments towards home office reflect an individuals’ digital resilience. We 
collected and analyzed a data set of 518,505 tweets using text mining techniques to 
explore, how remote work affects the overall digital resilience of employees during the 
coronavirus crisis. As a result, we provide empirical evidence that the pandemic led to a 
significant increase in employees’ positivity towards home office, thereby reflecting a 
rising digital resilience. We discuss implications for organizations and governments and 
provide a research agenda for the IS community. 

Keywords:  Digital Resilience, Coronavirus, Sentiment Analysis 
 

Introduction 

Much literature looks into how organizations can prevent disruptions such as information security incidents 
or employee turnover from happening (McLaughlin and Gogan 2018; Pfluegler et al. 2018). It is, however, 
a dark reality that no technical or human method can guarantee absolute safety from events that rapidly 
compromise an organizations well-being. Even positive occurrences such as the emergence of new smart 
technologies can cause disruptions in the workforce. The recent outbreak of the coronavirus represents a 
major exogenous disruption, which affects businesses across all industries and causes global uncertainties 
(Fong Boh et al. 2020). On 11th of March 2020, the World Health Organization (WHO) declared the 
coronavirus outbreak a pandemic (WHO 2020). Numerous organizations aim at leveraging digital 
technologies to deal with the current pandemic and build a resilience for future disruptions. Resilience 
refers to the positive psychological capacity to bounce back from adversity and uncertainty and adjust to 
disruptions (Kohn 2020; Luthans 2002). It is an established concept in numerous disciplines including 
psychology, ecology, social studies and engineering (Fletcher and Sarkar 2013; Folke et al. 2016; Woods 
2015). However, it only recently gained attention in the information systems (IS) literature.  

Digital resilience focusses on how the design, deployment and usage of IS supports the recovery from 
disruptions (Fong Boh et al. 2020). Thus, digitally resilient employees are better able to deal with 
uncertainty and change using IS and digital channels. They are able to quickly bounce back from negativity 
and focus on tasks at hand, allowing them to continuously deliver the intended outcomes even in times of 
crises (Kohn 2020). By conducting a systematic literature review, this paper firstly aims at exploring the 
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concept of digital resilience and identifying research gaps. The resulting theoretical understanding of 
resilience in IS is essential for researchers to be able to conduct empirical studies on digital resilience. The 
coronavirus pandemic surfaced the important role digital technologies play in empowering individuals and 
organizations to adjust and build a resilience to extreme events (Rai 2020). Further exploring digital 
resilience represents a vast opportunity for the IS scholarly community. 

The fast-paced and unknown variables of the coronavirus pandemic introduce significant challenges to 
organizations. They need to rapidly respond and take measures to avoid an economic disaster. In an attempt 
to deliver business continuity while protecting employees’ health, many organizations revert to work from 
home models. Measuring digital resilience as a whole is challenging, as it has to be captured in association 
with a disruption in an IS context.  The sudden shift to remote work during the pandemic represents an IS-
supported adjustment following a disruption, because employees now perform tasks and communicate with 
colleagues and customers through digital channels only. If an employee manages to adapt well to working 
from home, overcomes technical and motivational challenges and maintains a similar or higher level of 
productivity, the employee can be considered digitally resilient. Empirically measuring employees’ digital 
resilience levels in the beginnings of the coronavirus pandemic represents our second research objective. 

Research shows, that resilient individuals use positive emotions to overcome crises (Tugade and 
Fredrickson 2004) and the broaden-and-build theory of positive emotions establishes an upwards spiral 
from positive emotions to building resilience (Cohn and Fredrickson 2010). Drawing on this theory, we 
argue that positive sentiments towards home office reflect an individuals’ digital resilience. Sharing positive 
sentiments towards home office during the covid-19 crisis thus indicates a high level of digital resilience. 
Twitter is one of the most popular social platforms with more than 300 million active users (Aslam 2020). 
By collecting and analyzing more than half a million tweets using text mining techniques and a sentiment 
analysis, we aim to quantify the digital resilience of employees throughout the coronavirus outbreak. We 
thereby want to answer the research question:  

‘How does the coronavirus pandemic affect the digital resilience of employees?’ 

Studies on remote work are usually limited to a single organization, industry or country (Bloom et al. 2015; 
Moss 2018). By drawing on large amounts of data to answer the above research question, we contribute a 
broad overview on how the overall digital resilience of employees develops beyond the borders of a single 
company or location. This finding has implications for organizations and governments alike, as it shows 
how the general population is adapting to a digital working form. Insights into employees’ levels of 
adaptability and resilience towards digital work is not just relevant during the coronavirus crisis but helps 
preparing for a digital future of work as well as for future crises. Our findings serve as a foundation to study 
the underlying motives, emotions and characteristics associated with employees’ digital resilience levels in 
the future.  

This paper is structured as follows: We firstly present a systematic literature review on digital resilience, 
followed by an introduction to the broaden-and-build theory of positive emotions as our theoretical 
framework. Subsequently, we describe the methods of text mining and sentiment analysis and document 
its application to answer our research question. Finally, we discuss our findings’ theoretical and practical 
implications and suggest a research agenda for future work. 

Theoretical Framework 

We conduct a systematic literature review on resilience within the IS field. This helps establish the concept 
of digital resilience and differentiate between its’ system and human components. Moreover, we introduce 
the broaden-and-build theory of positive emotions and link it to digital resilience. 

Systematic Literature Review on Digital Resilience 

While resilience as a concept has been introduced in a variety of research areas, it is rarely used in IS 
literature. Since there is no generally accepted definition of resilience, researchers have used the term in 
different contexts and for different concepts. It is therefore highly relevant to categorize the usage of the 
resilience term in IS literature by conducting a systematic literature review. This not only helps researchers 
in assessing work on resilience, but also helps to establish a unified definition of resilience in IS (i.e. digital 
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resilience). We follow the framework for conducting literature reviews in IS as proposed by vom Brocke et 
al. (2009). 

Definition of Review Scope 

The nature and purpose of literature reviews varies greatly. It is therefore important to start a review by 
specifying its scope. To do so, we draw on the established taxonomy for literature reviews by Cooper (1988), 
which comprises of six characteristics. We highlight the categories applicable to our literature review in 
Table 1. 

Characteristics Categories 

Focus Research 
outcomes 

Research 
methods Theories Applications 

Goal Integration Criticism Central Issues 

Perspective Neutral Representation Espousal of Position 

Coverage Exhaustive Exhaustive and 
selective Representative Central / 

Pivotal 

Organization Historical Conceptual Methodological 

Audience Specialized 
scholars 

General 
scholars 

Practitioners / 
Politicians General public 

Table 1. Taxonomy of Literature Reviews Following Cooper (1988) 

The concept of resilience only recently gained the attention of researchers in the IS field. By targeting a 
representative coverage, we can grasp the concept sufficiently. A conceptual organization is chosen to 
structure similar ideas together. This allows for a better overview on the role resilience plays in IS literature 
so far. Our audience are mostly scholars in the field of IS as well as practitioners due to the high practical 
relevance of the topic. 

Conceptualization of digital resilience 

In the second phase, we conceptualize resilience and identify areas where more knowledge is needed. 
Resilience is often considered as the “positive psychological capacity to rebound, to ‘bounce back’ from 
adversity, uncertainty, conflict, failure or even positive change, progress and increased responsibility” 
(Luthans 2002, p. 702). In a comprehensive literature review, Fletcher and Sarkar (2013) identified that 
most resilience definitions revolve around the concepts of adversity and positive adaptation. Literature thus 
suggests, that resilience is a psychological capability developed following adverse events. Adverse events 
can range from daily stressors to major disruptions. Positive adaptation is demonstrated when the response 
to the adversity is adequate. Moreover, literature distinguishes resilience form related concepts, such as 
reliability, robustness, sustainability, healing, coping, psychological toughness and recovery (Connaughton 
et al. 2008; Fletcher and Sarkar 2013; Mancini and Bonanno 2009; Mandal 2016). 

To capture the unique nature of IS-supported resilience, a targeted digital resilience concept is needed 
(Burns et al. 2017; Kohn 2020). Since resilience only recently found its way into IS literature, there is no 
clear conceptualization of the term digital resilience. Heeks and Ospina (2019) conducted a systematic 
literature review on IS resilience and derived that resilience in IS is the “ability of a system to withstand, 
recover from, and adapt to short-term shocks and longer-term change” (p. 75). They consider resilience a 
system property and apply their resilience framework in a field study on an urban community. In this 
context, they define e-resilience as “the contribution of digital information systems to community 
resilience” (p.91).  Most IS literature focuses on systems’ resilience rather than people’s resilience when 
dealing with IS systems and digital challenges. More knowledge is needed on how psychological resilience 
is applied in an IS context so far. To fill this research gap, we want to find evidence for a digital resilience 
from a human perspective. This understanding serves as the foundation to establish the development of 
employees’ digital resilience during the coronavirus pandemic. 
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Literature Search 

It is recommended to focus on articles in scholarly journals and proceedings of renowned conferences in 
the literature search process (vom Brocke et al. 2009).  

In line with the previously specified taxonomy, we did not aim at an exhaustive coverage. We therefore 
focused our search on the senior scholars’ basket of journals, which are the top eight IS journals. 
Additionally, we included proceedings from leading IS conferences and English articles from academic 
journals from the AIS electronic library (AISel). The AISel is a central repository providing access to the 
most prominent journals in the IS field. By considering only peer-reviewed articles, we ensured a high 
quality of results. We queried the databases AISel, EBSCOhost (Business Source Premier) and 
ScienceDirect to cover all selected journals and conference proceedings. When querying these databases 
with the keyword “resilience” in all fields, an abundance of irrelevant results appeared, whereas a limitation 
to title or keyword yielded nearly no results. Wherever applicable, we therefore specified the term 
‘resilience’ to be contained in the abstract. This led to a manageable number of results with a high chance 
of being relevant. 

As illustrated in Table 2, the results of each query were marked as hits. We proceeded to assess the relevancy 
of each hit in line with the characteristics defined in the taxonomy. In this process, we focused especially 
on the level of detail in which a search result discuses resilience. All articles that mention resilience only on 
a side note without applying it to IS specifically are out of scope. For instance, an article by Carlo et al.  
(2004) introduces commitment to resilience as the “ability to bounce back from errors and cope with 
‘surprises in the moment’ after dangers have become manifest via constrained improvisation” (p.693). 
However, resilience is not discussed beyond that extent, making it less relevant for the conceptualization of 
digital resilience. The article is thus not considered a final hit. Moreover, articles considering only system’s 
resilience without extending the concept to a human perspective are not considered final hits. 

Journal / 
Conference Database Search Hits Final Hits 

JAIS AISeL “abstract” 2 0 

MISQ AISeL “abstract” 2 2 

EJIS EBSCOhost “abstract” 1 0 

ISJ EBSCOhost “abstract” 1 0 

ISR EBSCOhost “abstract” 2 0 

JIT EBSCOhost “abstract” 4 2 

JMIS EBSCOhost “abstract” 0 0 

JSIS ScienceDirect “all” 12 0 

PAJAIS AISeL “abstract” 3 1 

SJIS AISeL “abstract” 2 0 

ICIS AISeL “abstract” 3 0 

ECIS AISeL “abstract” 0 0 

PACIS AISeL “abstract” 2 0 

AMCIS AISeL “abstract” 2 1 

Total   36 6 

Table 2. Literature Search Results 

Literature Analysis and Synthesis 

After we collected sufficient literature, we analyzed and synthesized it. Webster and Watson (2002) adapted 
a concept matrix for the IS field, which serves as a tool to arrange and divide prior literature on a topic. 
While we excluded literature looking only into system’s resilience, we identified two articles considering 
both a human and a system perspective. Most articles conduct a multi-level analysis of resilience on an 
organizational or communal level, while no articles focuses on an individual’s resilience alone. Heeks and 
Ospina (2019) identified a lack of empirical investigations of system resilience. Surprisingly, most of our 
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final hits include empirical validations of findings. If a study only makes suggestions on how future work 
can empirically test a resilience construct, it is not categorized as empirical work in Table 3.  

The majority of articles couple the resilience concept with its outcome of positive adaptation. For instance, 
Butler et al. (2014) consider members resilient, if they stay in an online community despite non-beneficial 
content and adapt to changing content. However, Cho et al. (2007) challenge this outcome-based view by 
treating resilience as a process capability. According to them, this provides the advantage of acknowledging 
the positive sides of resilience (i.e. facilitated adaptation) but also the downsides (i.e. increased tension). 
Wastell et al. (2007) share this process view by considering resilience as a spontaneously emerging ability 
to “cope with change through a continuous process of renewal” (p. 59). Literature recognizes the need to 
consider resilience in response to both short-term disruptions such as natural disasters as well as long-term 
changes such as digitalization (Heeks and Ospina 2019). Half of the articles identified in our literature 
search revolve around short-term adaptations following natural disasters (Park et al. 2008; Sarkar et al. 
2017) or critical incidents and unfamiliar situations (Park et al. 2015). The other half consider long-term 
adaptations due to IT-based innovations (Cho et al. 2007; Wastell et al. 2007) or non-beneficial content 
(Butler et al. 2014).  

Of all identified articles, only Sarkar et al. (2017) provide a profound definition of IS resilience. They 
consider it a “function of an organization’s overall situation awareness related to Information Systems, 
management of Information Systems vulnerabilities, and adaptive capacity, risk Intelligence, flexibility and 
agility of Information Systems in a complex, dynamic, and interconnected environment” (p. 3). Moreover, 
they conceptualize IS resilience as the result of a number of internal factors ranging from business 
continuity and disaster recovery plans to leadership and organizational culture and external factors such as 
pressure from customers, suppliers and competitors. Other digital resilience definitions revolve around the 
same factors, with a focus on people’s adaptive capability towards short-term disruptions or long-term 
changes. We therefore define digital resilience as the IS-supported adaption to and recovery from short-
term and long-term disruptions. This definition is in alignment with a recent call for papers on digital 
resilience by the renowned journal MIS Quarterly (Fong Boh et al. 2020). According to this definition, the 
digital aspect lies mostly in the response and not the disruption itself. Here, the response to the disruption 
of the pandemic is remote work, which represents an IS-supported adjustment to a disruption. 

Articles Concepts 

 Perspective Level of analysis Method Variable Disruption 

 human system single multi Concept
-ual 

Empiric
-al outcome process Short 

term 
Long 
term 

Sarkar 2017 X (X)  X  X X X  X  

Park 2015 X X  X  X X  X  

Butler 2014 X   X  X X X   X 

Park 2008 X X  X  X  X  X  

Cho 2007 X  X X  X X  X  X 

Wastell 2007 X  X X  X  X  X 

Table 3. Digital Resilience Concept Matrix 

Since resilience is captured in specific contexts, no universal measurement exists. Four of the six articles 
attempt to operationalize resilience using Q-methodology (Sarkar et al. 2017), a survey (Park et al. 2015), a 
virtual simulation experiment (Butler et al. 2014) and individual and group interviews (Cho et al. 2007). 
While all articles discuss resilience in a digital context, the terminologies differ. Only Sarkar et al. (2017) 
speak of an IS resilience, whereas Park et al. (2015) discuss a perceived systems resilience encompassing 
human and system elements. The remaining articles use the general term resilience and the connection to 
IS only becomes apparent from the context. We use the term digital resilience to refer to human’s IS-
supported resilience in response to disruptions. These disruptions can be short-term incidents such as 
information security breaches or long-term changes due to digitalization, such as the introduction of AI-
based technologies in the workplace. In this paper, we focus on the sudden shift to remote work following 
the outbreak of the global pandemic covid-19. While this can be considered a short-term disruption, remote 
work exists since decades and gains increasing popularity in a digitized work era (Bloom et al. 2015). It is 
thus one aspect of the continuing digitalization process. However, at no point in time before have so many 
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people around the globe suddenly started to work remotely at the same time. If an employee manages to 
adapt well to working through digital channels from home, the employee can be considered digitally 
resilient. We draw on the broaden-and-build theory of positive emotions to explain, how digital resilience 
manifests itself at this time of a pandemic. To be more specific, our measurement of digital resilience relies 
on the central role of positive emotions and its connection to resilience as established by the broaden-and-
build theory of positive emotions.  

Broaden-and-Build Theory of Positive Emotions 

The broaden-and-build theory of positive emotions belongs to the field of positive psychology, which is a 
scientific approach to “measure, understand, and build those characteristics that make life most worth 
living“ (Seligman and Csikszentmihalyi 2000, p. 13). The positive psychology movement was initiated by 
the psychologists Seligman and Csikszentmihalyi in the year 2000. Their aim was to change researcher’s 
almost exclusive focus on the negative and encourage investigations into positive events and influences that 
help individuals and communities flourish. Under this framework, the American psychologist Frederickson 
developed the broaden-and-build theory of positive emotions. 

According to her theory, experiencing positive emotions, such as love, pride or interest, leads to a broadened 
array of thoughts and actions coming to mind at that moment. For instance, the experience of joy creates 
an urge to play, thereby broadening the creative limits of an individual (Fredrickson 2001). Negative 
emotions typically trigger fight-or-flight responses (Jansen et al. 1995) that lead to an immediate benefit 
(i.e. survival). In contrast, a broadened mindset provides an individual with a long-term benefit in form of 
heightened personal resources. These include physical, intellectual, social and psychological resources such 
as resilience. They can be considered as an enduring reserve, which continues to support an individual in 
handling future challenges. Over time, individuals experiencing more positive emotions become more 
resilient and in turn, resilient individuals report increased positive emotions (Fredrickson and Joiner 
2002). This upward spiral is illustrated in Figure 1. 

 

Figure 1.  Broaden-and-Build Theory of Positive Emotions  

(Cohn and Fredrickson 2010) 

 

Drawing on this theory, we connect positive emotions towards remote work with a heightened digital 
resilience. We therefore hypothesize, that individuals communicating positive sentiments such as joy, trust 
and anticipation towards home office, possess a higher digital resilience than those, communicating with 
negative or neutral emotions. 
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Research Methodology  

With the rise of social media platforms such as Twitter, opportunities to gather information on what people 
think and talk about increased fundamentally. Especially in times of a global pandemic, in which people 
have limited opportunities for face-to-face interactions, digital platforms serve as a channel to present and 
discuss opinions. In the following, we introduce text mining and sentiment analysis as a method to capture 
peoples’ opinions. Subsequently, we describe how we gathered 518,505 tweets and provide descriptive 
statistics for the collected data. 

Text Mining and Sentiment Analysis 

The objective of data mining is identifying patterns and themes in data. Text mining thus refers to 
automatically extracting knowledge from a large amount of textual data (Fan et al. 2006). It allows 
researchers to analyze qualitative data beyond the limits of manual approaches and leads to insight that is 
otherwise not retraceable (Debortoli et al. 2016). A sentiment analysis automatically detects opinions in a 
given text. It is therefore often referred to as opinion mining (Tao 2014). A person’s opinion is a strong 
indicator for their choices and behaviors and in turn, our evaluation of a topic is considerably influenced by 
how others perceive it. This holds true for individuals and organizations alike (Liu 2012). Nowadays, a large 
number of opinion-related data is available on social media. For instance, on Twitter alone around 500 
million tweets are posted per day (Aslam 2020). Along with the rising popularity of social media, the 
research area of sentiment analysis and opinion mining grew drastically. Nowadays, it belongs to the most 
active research fields in text mining and natural language processing (NLP). 

Sentiment analyses are conducted to learn more about people’s emotions and attitudes regarding a topic, 
event or product. Literature categorizes the usage of sentiment analyses for five tasks, which are the 
detection of irony, the retrieval of opinions, the summary of opinions, the classification of subjectivity and 
the classification of sentiments (Alibakhshi and Srivastava 2020). This paper focuses on sentiment 
classification of tweets. Using machine-learning techniques, lexicon-based approaches or deep learning, the 
content of a tweet can be categorized as positive, neutral or negative. A positively categorized tweet reflects 
a user’s good feeling about a topic, in our case about remote work. Drawing on the broaden-and-build theory 
of positive emotions, we argued that a tweets’ level of positivity reflects a tweeters digital resilience. A 
temporal sentiment analysis is suitable to analyze how the level of positivity (i.e. the level of digital 
resilience) develops over time.  

Data collection and descriptive statistics 

We used a custom Python script based on the TwitterScraper library to collect up to 10,000 tweets a day 
over a period of two months. Twitter’s search API (Application Programming Interface) limits developers 
to a maximum of 180 requests per 15 minutes and only allows access to tweets written in the past seven 
days (Taspinar 2020). Since TwitterScraper has no such limitations, we preferred it as a more efficient 
method to gather large amounts of tweets from the past. The first day of analysis is 20th of February 2020, 
at which time the coronavirus was not yet discussed in depth in international media. This changed quickly 
over the next few weeks. On 11th of March 2020 the World Health Organization (WHO) declared the spread 
of the virus as a global pandemic (WHO 2020). Governments, organizations and individuals around the 
globe started taking measures to protect the health of themselves and the people around them. By the end 
of March, a large number of employees were already working from home. Our last day of analysis is 20th of 
April, at which time many employees already experienced remote work for weeks. By analyzing tweets 
during the two months around the declaration of the coronavirus a pandemic, we can capture the 
sentiments of people towards work from home before as well as after remote work became a mass 
phenomenon. This allows us to capture the development of people’s digital resilience throughout the 
beginning of the pandemic. 

In the Python script, we specified the keywords ‘work from home’, ‘working from home’ and ‘remote work’ 
in multiple spellings and limited the search to tweets in English language only. We exclude the search term 
‘home office’ on purpose, as an initial enquiry resulted in a distortion of results due to the British ministerial 
department Home Office (HO). The acronym ‘wfh’ is frequently used as an abbreviation of ‘work from 
home’. However, it is also frequently used to abbreviate ‘workout from home’, referring to physical exercise 
from home. We therefore did not include ‘wfh’ in our search parameters. By capturing emoji characters, the 
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sentiment analysis results could be enhanced (Ayvaz and Shiha 2017). We limited the daily collection of 
tweets to a maximum of 10,000 tweets. Overall, 518,505 tweets were collected over a two months period. 
We removed exact duplicates to prevent retweets and advertisement tweets such as ‘(…) Epic 15% Work 
From Home Sale to Upgrade Your Desk Chair (…)’ from distorting the average sentiment scores. The 
probability that tweets exactly identical in spelling, punctuation and use of emojis etc. are advertisement is 
much higher than coincidental identical tweets from private accounts. A total of 504,385 unique tweets 
remained. 

 

Figure 2.  Volume of Tweets on Remote Work 

 

In the early analysis phase, all English-speaking tweets discussing work from home were collected. As the 
urgency of taking measures against the continuous spread of covid-19 increased, the daily number of tweets 
collected rose as well. We plotted the data in Jupyter Notebook to visualize this trend (cf. Figure 2). On the 
9th of March 2020, two days before the outbreak was declared a pandemic, more than 10,000 tweets about 
remote work were published every day. The number of daily tweets on remote work remained on this 
maximum level for the following weeks. Due to the elimination of duplicates, the plot shows daily numbers 
of tweet slightly below 10,000. While Figure 2 plots the data from each day, only every second day is written 
in the Y-axis to facilitate the readability. The increasing number of tweets on remote work show us, that 
home office indeed became a hot topic only during the coronavirus pandemic. 

Data Analysis and Results 

In the previous step, we gathered more than half a million tweets on remote work. To identify how the 
digital resilience of employees develops throughout the pandemic, we conducted a temporal sentiment 
analysis on the collected tweets. Subsequently, we applied text mining methods to gain insight into the 
content of the tweets.  

Sentiment Analysis 

We conducted the sentiment analysis using the Python library VADER, which stands for Valence Aware 
Dictionary and Sentiment Reasoner. It is a rule-based sentiment analysis model, which has been trained 
explicitly for microblog-like social media content (Hutto and Gilbert 2014). It is able to assess colloquial 
English, acronyms such as ‘lol’, emojis such as ‘:D’ and slang commonly used in social media 
communications (e.g. ‘kinda’). As VADER is explicitly trained to assess sentiments in social media texts and 
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has a high computing performance, it is especially suited for our tweet analysis. It has been successfully 
applied in numerous recent high-quality research projects (Deng and Khern-am-nuai 2019; Liu et al. 2020). 
VADER computes both the polarity (positive, neutral, negative) and intensity of sentiments. The intensity 
ranges from -4 to 4. For instance, the word ‘great’ has a positive valence of 3.1, whereas the emoticon ‘:(‘ is 
-2.2. VADER also alters the sentiment intensity if a user repeats punctuation (e.g. ‘Awesome!!!’), uses 
capital letters (e.g. ‘there is NO way’) or uses degree modifying words (e.g. ‘very’) (Hutto 2020). 

For each analyzed text, VADER outputs four scores. Three of them (‘pos’, ‘neu’ and ‘neg’) represent ratios 
on which proportions of a text are positive, neutral or negative. Together, they add up to 1. VADER also 
computes a compound score, which is a normalized weighted composite score ranging from -1 to 1. It 
represents a single unidimensional sentiment score for a given text. The higher the compound score, the 
more positive emotions a person communicates regarding remote work. In line with the broaden-and-build 
theory of positive emotions, these high compound scores translate into a high digital resilience.  

Three of the most negative tweets on remote work in our data set are: 

• 'Working from home there are lots of pros but I hate it. I hate it I hate it I hate it I hate it I hate it I 
hate it I hate it I hate it I hate it I hate it I hate it I hate it I hate it I hate it I hate it I hate it I hate it 
And you know something else I hate it’ (-0.9987) 

• 'How do you entertain a nearly three year old in a spica cast for 6 weeks and a lively 5 yr old whilst 
working from home during lockdown? No, there’s no punchline ... 
                                                                                                   ’ (-0.9953) 

• 'I’ve spent the last two hours thinking today was Saturday          tomorrow I must resume the 
monotony that is working from home.                                                                                                          I WANT TO GO 
BACK TO NORMAL WORK‼️‼️‼️‼️‼️‼️‼️‼️‼️‼️’ (-0.9908) 

Examples for neutral tweets in our data set are: 

• 'i’m incredibly lucky to be working from home in an industry that has been largely unaffected by 
the virus (companies seemingly always need to issue press releases) and has been busier than ever 
but weekends are now really hard due to all the unstructured hours in my day’ (0.0018) 

• 'Just got the “work from home until further notice” email.’ (0,0) 
• ‘When I was told I had to work from home. Thank goodness my company is an essential business 

so we all still have a job and they are high tech so it's easy for us all to do business from home. All 
of us but our service guys, my guys (I'm a service coordinator), who I worry about.’ (-0.0028) 

The following three tweets are amongst the most positively scored tweets in our data set: 

• 'Getting that “due to the outbreak we will assign everyone to work from home” email 
                                                                                          ’ (0.9943) 

• 'Ha! But yes overall REMOTE work is THE BEST! I am so thankful and blessed to be able to work 
remotely! In the Digital landscape you know you can work from anywhere, any time. Thanks for 
sharing the insights with me!’ (0.9916) 

• 'Good afternoon dear Doug! Positive day, work from home is great, I am getting used to this new 
condition. Finding the positive side makes accepting the critical issues better. Thanks for your kind 
words, the smile arises spontaneously! Stay safe! Enjoy Friday!             #SaveScorpion’ (0.9910) 

To illustrate the development of sentiments towards home office over time, we calculated the average 
compound score of tweets about remote work for each day. Figure 3 shows the average compound result on 
the Y-axis and the respective dates on the X-axis. Literature typically uses 0.05 as a threshold value above 
which a text’s sentiments are considered positive (Hutto 2020). As illustrated in Figure 3, the average 
compound score exceeds 0.05 for all days. In the two-months analysis period, the highest positivity scores 
are reached on 24th of February (0.24). In the weeks building up to the declaration of the pandemic, the 
positivity of tweets on remote work gradually decreased. This went hand-in-hand with an increase in the 
number of tweets posted about work from home. On 11th of March 2020, when the WHO announced covid-
19 a pandemic, the valence of tweets on remote work reached a low of 0.13. From that day onwards, the 
tweets gradually gained in positivity. Between 25th of March and the end of our analysis phase on 20th of 
April 2020, the daily average compound score moved between 0.18 and 0.20.  
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Figure 3.  Development of Digital Resilience (20/02/2020 – 20/04/2020) 

 

Content Analysis 

To gain insight into the impact of the rising digital resilience on the content of tweets, we performed a text 
mining analysis. The sentiment analysis indicated that the average compound score started increasing after 
11th of March, when the WHO announced the coronavirus a pandemic. We therefore split our data in two 
groups. The first group contains the tweets from before the virus was announced a pandemic (20/02/2020 
– 10/02/2020) and the second group contains all tweets from 11th of March onwards until the end of our 
observation time on 20th of April 2020. The second data group with 400,180 tweets is nearly four times 
bigger than the first one, which contains 104,205 tweets. This is due to the higher volume of tweets posted 
on home office after the pandemic declaration as well as the higher number of days included in the second 
group. 

First, we conducted a trigrams analysis in Python using the Natural Language Processing Toolkit (NLTK). 
N-grams give insight into combinations of n words that appear frequently together. Since the explanatory 
power of single words (unigrams) is limited, we chose to analyze combinations of three words (trigrams), 
that are frequently posted together. The top results in both groups revolve around the keywords ‘work from 
home’, ‘to work from’ or ‘I work from’. However, it is not possible to remove any keywords from an n-grams 
analysis, as this would concatenate the words before and after the keywords and thereby mislead the 
analysis of words frequently used together. It is also not a promising endeavor to increase n to gain a deeper 
insight into the tweets content, as the same idea or opinion could be communicated in multiple ways. 

We therefore decided to focus on single words only. Since the order of words is not important for unigram-
analyses, we could clean the data. For this, we exported the data to R and saved the tweets as corpora. A 
corpus is a collection of documents that contain text in natural language. To clean the data, we removed 
capital letters, punctuation, numbers, URLs, common English fill words (e.g. ‘and’ or ‘the’) and whitespace. 
We also stemmed the data, which refers to gathering words of similar origin into one word. For instance, 
the words ‘employees’, ‘employee’ and ‘employer’ got stemmed to the root ‘employe’. This helped us get a 
better overview over common words without distortions. Finally, we removed the keywords ‘home’, ‘office’ 
and ‘work’ from the text corpus to make a visualization of the most frequent words more readable. The 
cleaned data serves as a basis to create word clouds from before versus after the declaration of a pandemic 
(cf. Figure 4). The bigger a word appears in a word cloud, the higher its occurrence in a text. 
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A major difference between the two word clouds is the frequency of the word ‘coronavirus’. Before the 
declaration of the pandemic, a total of 4362 tweets use that word. In the second word cloud, its frequency 
was drastically smaller with only 2897 tweets. Considering the size of the datasets, the usage of the word 
‘coronavirus’ in a work from home context drops from 4.19% to 0.72%. Another development is the 
decreasing usage of ‘compani’, ‘employe’ and ‘travel’, whereas the words ‘help’ and ‘thank’ increase over 
time. In both groups, words relating to time such as ‘today’, ‘week’ or ‘now’ are equally popular. The 
frequency of keywords gives insight into emerging issues, which employees working from home during the 
coronavirus pandemic have to face. For instance, the keyword ‘school’ is often used in tweets on remote 
work. When filtering and analyzing tweets containing this keyword, we learn that it mostly illustrates 
parent’s shared challenge to work from home while taking care of their kids whose schools were closed for 
public health reasons. This is either perceived as positive (e.g. ‘And....schools are closed for tomorrow        I 
joke, but I love that I can work from home and spend time with my kids.’) or negative (e.g. ‘(…) From my 
experience, I draw a negative association from your statement. Remote work you still have digital 
interaction with your team, and is productive. My home schooling experience dealt a negative effect I've 
had to overcome..’).  Numerous tweets also call for schools to move to online classes to reduce the spread 
of the coronavirus. 

  
             Before Pandemic Declaration                                 After Pandemic Declaration 

Figure 4.  Word Clouds Before vs. After the WHO Announced a Pandemic 

 

We wanted to gain a deeper insight into how digitally resilient employees communicate in comparison to 
those showing less digital resilience. To do so, we sorted the tweets in our data set by their compound scores 
and created a group of the 10 percent of most positive tweets and another group with the 10 percent most 
negative tweets. Thus, each group encompasses around 50,000 tweets. We cleaned the data with the same 
process as described previously and built two word clouds based on the frequency of words used in the 
tweets. The left-hand word cloud in Figure 5 represents the most frequent words used in positive tweets, 
whereas the word cloud on the right-hand shows common words found in the most negative tweets. 

It can be seen that digitally resilient employees use optimistic phrases such as ‘hope’, ‘good’, ‘great’, ‘happi’, 
‘safe’ and ‘love’ more often than their non-resilient counterparts. They focus on the positive even in times 
of crises and express how thankful they are for them. They also refer more often to their social bonds (e.g. 
‘team’, ‘friend’, ‘kid’). A less intuitive finding is that digitally resilient employees use the word ‘help’ and 
‘support’ much more frequently. This coincides with literature on resilience stating that resilient employees 
are not afraid to ask for help and seek assistance in their communities (Näswall et al. 2015). They view 
asking for help as an opportunity for growth, whereas less resilient people perceive it as a sign of weakness 
and are reluctant to ask for help. Resilient employees are not just characterized by the willingness to ask for 
help, but also the willingness to offer help to others (Reivich et al. 2011). It is common for people in this 
group to share guidelines on how to increase productivity when working from home. Moreover, digitally 
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resilient employees express more appreciation for the fact, that remote work helps mitigate the spread of 
the coronavirus. Low digital resilience manifests itself in a focus on negative feelings and worries. For 
instance, the words ‘bad’, ‘hate’ and ‘stress’ are common in the respective tweets. The term ‘back’ is 
frequently found, indicating the desire to go back to how things were before the crisis. While this is true for 
most people, the digitally resilient group adjusts better to the new circumstances and focusses on the bright 
side, as reflected in our data. 

 
                    Positive Tweets                                                            Negative Tweets 

Figure 5.  Word Clouds of Most Positive vs. Most Negative Tweets on Remote Work 

 

Discussion 

The highest positivity scores were achieved in the very beginning of the observation period. At this point, 
the coronavirus was not yet constantly present in most parts of the world. Therefore, people working from 
home mostly did so on a voluntary basis. They chose remote, for instance, to save commute time and cost 
and spend more time at home with their families. As a consequences, these employees are more satisfied 
with their jobs, report lower stress levels and demonstrate a higher productivity (Bloom et al. 2015; Moss 
2018). It is therefore no surprise, that these employees post about remote work in a positive tone online. In 
fact, the peek day of positivity was reached on 24th of February, when less than a thousand English speaking 
tweets on remote work appeared per day. 

In the following weeks, the number of tweets increased significantly. On 9th of March more than 10,000 
tweets on home office were posted daily. This indicates, that due to the increasing threat of the coronavirus, 
more and more people without prior exposure to remote work started mentioning this work format in their 
tweets. This deduction was confirmed by a content analysis, in which we identified coronavirus as a 
common word used in tweets on remote work only before the declaration as a pandemic. While the volume 
of tweets on remote work increased, the positivity scores of tweets decreased gradually, until reaching the 
lowest point on 11th of March. A possible explanation for this is a wide-reaching unpreparedness of 
organizations for remote work. Even in nowadays digitalized world, many organizations (especially smaller 
ones) did not have a work from home policy and lacked the technology to digitalize work (Corliss 2020). 
Another reason for the decreasing positivity lies in the uncertainty of employees about whether or not they 
will be allowed to work from home. And if so, the uncertainty about how they will manage to perform their 
tasks through digital channels remained. Qualitative research is needed to confirm these proposed 
explanations and provide a deeper insight into the psychology behind the decreasing positivity scores before 
the coronavirus was declared a pandemic. 

As more and more organizations around the globe started sending their employees to work from home, the 
number of tweets on remote work remained constantly high throughout the remaining observation period. 
Simultaneously, the positivity of tweets gradually increased again. This means, that a much larger number 
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of people than before the pandemic started expressing increasingly more positive sentiments towards home 
office. In line with the broaden-and-build theory of positive emotions, this rising positivity amongst a large 
number of people indicates a gradual growth of employees’ digital resilience. One might argue, that the 
tweets gained in positivity because the covid-19 situations became more controllable. This is not true, 
because the situation worsened after the declaration as a pandemic in most countries. The majority of 
twitter users are from the US (Clement 2020), where the number of active cases and deaths continued to 
rise at a high speed even beyond the end of our observation period (The New York Times 2020). Thus, the 
positivity found in the tweets truly relates to peoples’ increasing positivity towards remote work, and in 
extension their digital resilience. This has wide-reaching implications for organizations, as remote work is 
an integral part of the future of work. Employees who feel confident in operating through digital channels 
and overcome technical and psychological challenges related to a digital work format are an asset to 
organizations across all industries. Moreover, research shows that resilient employees help the organization 
itself become more resilient (Lengnick-Hall et al. 2011). In a globalized world, in which a virus can spread 
easily and compromise large parts of the world, digital resilience becomes vital for economic survival. 

It is important to outline, that the rising digital resilience following the pandemic declaration is based on 
the calculation of an average compound score. This includes tweets from highly positive employees as well 
as those, who are overwhelmed with the situation and did not develop any digital resilience. However, since 
the average positivity score started increasing, the number of tweets showing signs of digital resilience 
began to exceed those without it. In a future longitudinal study, individual accounts can be followed over 
an extended period of time to analyze how their digital resilience develops over time. This allows for a 
deeper understanding of which factors play a role in whether or not an individual develops a digital 
resilience and how individual events influence this development. As an extension, network affects could be 
measured to identify to which extend the positivity of an individual’s tweets spreads throughout their 
network and affects the level of positivity of other individuals connected to them. By collecting over half a 
million English-speaking tweets on remote work throughout a two-months period, we provided first 
empirical evidence of a general trend towards digital resilience amongst employees in the current pandemic. 
Not limiting our analysis to employees of one country or one organization allowed us to collect a higher 
volume of tweets. The downside of this approach is not being able to connect specific events to the evolution 
of employees’ sentiments. For instance, we refrain from offering possible explanations for the drops in 
positivity on 23rd of March and 12th of April due to a lack of evidence. Future work could analyze the 
correlation between remote work and sentiments on a micro-level (e.g. within one company), to be able to 
understand how governmental and organizational measures affect employee’s adaptability to remote work.  

Studies on remote work typically use surveys or interviews to gather the experiences and opinions of a 
limited number of employees. The application of automatic text mining techniques allowed us to contribute 
insights into more than half a million tweets on remote work. The identified trend in employees’ digital 
resilience therefore applies not just to employees of a single organization, industry or country, but to a large 
number of people of various backgrounds. Even though rule-based algorithms such as VADER have been 
empirically validated and incorporate a “gold-standard” (Hutto and Gilbert 2014, p. 216) sentiment lexicon, 
there are limitations to the automatic evaluation of sentiment scores. The statistical techniques applied in 
computational analyses of text apply simple models that reduce the complexity of natural language. This 
does not replicate the human ability to assign meaning to a text (Debortoli et al. 2016). VADER assigned a 
negative sentiment score of -0.9859 to the tweet ‘I’m in day 3 too mate.......bored senseless Working from 
home but usually go out in the evenings.........and I’ve run out of chocolate                                                         ’. To the 
human reader, it becomes obvious that the tweeter is not satisfied with remote work, but the largest part of 
the negativity results from the lack of chocolate at their home. Automatic detection of sentiments is not able 
to make that distinction. Moreover, many tweets refer to an attached image or gif which are not captured 
by the automatic sentiment analysis. For instance, in the tweet ‘For some, that may be the very reason they 
prefer working from home ;)’ it remains unclear, what ‘that’ is. By automatically processing the text, content 
gets lost. Future work could counteract this by applying image sentiment analysis tools using deep learning. 
While first promising results have been reported, image sentiment analyses remain a rising research field 
faced with numerous challenges (Mittal et al. 2019). Also, there is a lack of research on how to combine 
results from textual and visual sentiment analyses (Alibakhshi and Srivastava 2020). 

The coronavirus-induced home office experience offered us the chance to analyze the level of digital 
resilience of thousands of employees, who were forced to work from home without much preparation. 
However, it remains unclear, how well the experience of working from home in times of a pandemic relates 
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to working from home in non-pandemic times. Firstly, in the pandemic most employees who are able to 
work from home do so every day, while in non-pandemic times people might choose to work from home 
only a few days per months, thereby combining the social advantages of office-based work with the 
flexibility of home office. Secondly, being at home during a pandemic trying to work as much as possible is 
not the same as working from home during normal times, in which one can go out and visit friends any time 
after working hours. Many people criticize the lack of social contacts and isolation as a major drawback to 
home office (Moss 2018). The pandemic heightens this downside, especially for employees living alone. 
This also raises the question of how much the work environment (being around family or alone vs. being 
around colleagues, saving commute time etc.) affects employees’ sentiments towards home office compared 
to the impact stemming from the increased usage of IS in daily routines. Thirdly, remote work at times of a 
global pandemic equals work from home. Prior to the pandemic, employees could work remotely from 
anywhere and travel the world without taking vacation days. Naturally, their experience differs to the one 
employees are experiencing under the limitations of a pandemic. One of the tweets in our data set confirms 
this limitation by stating: ‘I think part of it is that we are being forced right now. I love that I have the 
flexibility to work from home (non-pandemic) but I love being able to turn my chair around and ask a 
question or hear that small talk around the water cooler about people’s lives/weekends’. Another tweet 
states: ‘im actually saying this.. but wow. i hate working from home... my stress level today is really high.. 
and it's not bec of work??? i hate. hate.. hate.. being surrounded by older relatives. they suck my soul. i feel 
so depressed’  with a sentiment  compound score of -0.9861. This tweet makes it clear, that employees need 
training and a quiet place to work at home to be able to benefit from remote work. Under normal 
circumstances, organizations can guide employees on how to build a workspace at home and put clear 
boundaries between private life and business life. Research suggests that organizational support 
contributes significantly to employees’ resilience (Kuntz et al. 2016; Tonkin et al. 2018). The rapidly 
evolving threat of the coronavirus did not give organizations enough time to support their employees in 
building the mental and physical resources necessary to succeed in remote work. A study on how remote 
work in times of a pandemic differs from remote work under normal circumstances could shed more light 
on this. For example, in Germany, politicians are contemplating introducing a law that gives employees the 
right to work from home during and after the pandemic (FAZ 2020). Our study can contribute to the 
decision and policy making, by demonstrating a general positivity towards home office amongst employees 
and a rising digital resilience following initial skepticism.  

Heeks and Ospina (2019) criticize, that IS literature does not sufficiently consider resilience as a response 
to longer-term trends. This paper responds to that claim by considering resilience in connection to remote 
work as a central element of a long-term digitalization. To finally verify our application of the broaden-and-
build theory of positive emotions on digital resilience, we need to compare the results to future data about 
the levels of digital resilience after the coronavirus disappeared. This will give us insight in how sustainable 
the experiences made during the coronavirus are under normal circumstances. Furthermore, it will allow 
us to draw conclusions on a possible transferability of the built digital resilience on future crises.  

Some organizations have been offering work from home options to their employees for many years. When 
the coronavirus started spreading rapidly, these employees were already used to being connected digitally. 
However, many organizations were not prepared for a large number of employees working remotely at the 
same time. Their networks were not able to withstand the sudden burst of remote access requests, their 
employees were unable to install encryption software on their private devices or the company never 
purchased licenses for online meeting tools. It is of no doubt, that numerous challenges had to be tackled 
by employees and managers to be able to adjust to a digital work format. Even organizations that were blind 
to digitalization and refused to implement work from home policies before, now witnessed its advantages. 
One tweeter posted 'I was allowed to work from home today and I was more productive than I have been in 
weeks. No traveling, no people walking up to me, no ad hoc meetings. It’s unbelievable that this is against 
company policy.' By demonstrating the ability to shift work operations to digital channels, remain 
productive and overcome emerging challenges, the psychological resources of employees grew. This makes 
it unlikely that we will return to the way we worked before the crisis. Before considering making remote 
work the new norm even beyond the acute stages of the pandemic, its drawbacks (e.g. an increased risk for 
data breaches, employee’s struggles with loneliness, coordination and communication challenges) must be 
addressed. This can happen in a nation-wide discourse such as the one initiated in Germany, or on an 
organizational level, at which more individual considerations can be taken into account. 



 Employees’ Digital Resilience During Coronavirus Pandemic 
  

Forty-First International Conference on Information Systems, India 2020
 15 

Conclusion 

Employees’ resilience is an understudied field in the IS literature. This paper firstly contributed to existing 
resilience literature by conducting a systematic literature review on the human side of resilience in IS. This 
led to a better understanding of how resilience is conceptualized and measured in IS literature so far. 
Researchers can benefit from our conceptualization of digital resilience, as it facilitates the correct usage of 
the resilience term in their research and proposes insights into how resilience was assessed by previous 
work. Moreover, it provides guidance on how to correctly assess and categorize research results addressing 
resilience in IS. Our second contribution was an empirical investigation of employees’ digital resilience 
throughout the covid-19 pandemic. Our research shows the volume of people discussing remote work on 
Twitter increased significantly as the coronavirus began to spread globally. Social media platforms provide 
a powerful channel to gather large amounts of data on people’s opinions towards concepts related to an 
ongoing crisis. We took advantage of the availability of more than half a million tweets on remote work to 
analyze employees’ positivity towards working from home throughout the first months of the coronavirus 
pandemic. Drawing on the broaden-and-build theory of positive emotions, we connected positive 
sentiments with a rising resilience. The increasing positivity towards a digital work from thus empirically 
validated a rising digital resilience amongst employees. We outlined the respective implications for 
organizations and policymakers in evaluating how employees adapt to remote work in times of crises. With 
regard to the limitations of the current study, we developed a research agenda to further explore the concept 
of digital resilience in a remote work context. In particular, future work can benefit from exploring 
employees’ digital resilience in detail on an individual level, before monitoring network effects on their 
personal as well as work communities. Our propositions for future work based on identified research gaps 
and limitations of the current study represents a third contribution to the IS community. 

Overall, the average sentiments towards home office were positive throughout the two-months observation 
period. Our research shows, that an exogenous disruption such as the coronavirus-induced work from home 
phenomenon pushes employees to become more digitally resilient. 'I reckon remote work will skyrocket as 
a generation of digital natives have kids.', proclaims one of the tweets in our data set. It remains interesting 
to observe how organizations’ willingness to enable remote work in the long run will be affected by the 
pandemic, as well as how the digital resilience levels continue to develop beyond the covid-19 pandemic. 
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