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Abstract: Due to the spread of COVID-19, new challenges and opportunities for business innovation
have emerged, including the way work is organized and designed. In particular, pandemic created
the conditions for the most extensive mass teleworking experiment in history. While there is a wide
literature on the effects of teleworking as a business innovation, mainly from an environmental
perspective, there are few studies investigating the public perceptions regarding teleworking and, in
particular, studies that draw from social media analyses. Based on these considerations, a big data
analysis has been carried out in order to frame the public perceptions about teleworking on Twitter.
The six-months sentiment analysis of about 11,000 tweets shows that the ecological value of telework
is not perceived by people; surprisingly, in a pandemic context of growing ecological concern, there is
no significant evidence of environmental awareness in relation to teleworking. However, the positive
and negative concepts which emerge in relation to teleworking and similar terms can be assimilated
to the benefits and pitfalls highlighted in the literature, which are related to economic or social
sustainability. This has important implications for practice in organizations employing teleworking,
which are highlighted in the conclusion, together with the limitations and future research avenues.
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1. Introduction

Due to the spread of COVID-19, new challenges and opportunities for business
innovation have emerged, including the way work is organized and designed. While in the
last ten years telework increased slowly because considered as an occasional work pattern,
during the pandemic, both organizations that were previously familiar with teleworking,
and organizations that have not experimented with teleworking before, were sending
their employees home, creating the conditions for the most extensive mass teleworking
experiment in history.

It is widely accepted that well-designed telework arrangements can support develop-
ment policies aimed at shifting from automobile dependency to sustainable travel and at
reducing electricity in the workplace [1-3]. This means that teleworking has some potential
to reduce energy consumption and associated emissions both in terms of reducing com-
muter travel and displacing office-related energy consumption. In light of this, teleworking
could be included among eco-innovations, defined as “innovations that consist of new or
modified processes, practices, systems and products which benefit the environment and so
contribute to environmental sustainability” [4].

As efficaciously observed by Alos-Simo, Verdu-Jover and Gomez-Gras [5] (p. 3), eco-
innovations can be considered as ““win-win’ strategy, that benefits both the business and the
environment” [6], “a key tool for the organization’s long-term survival” [7], “an important
key to growth [8] that improves the firm’s reputation and market position” [9].

There is a wide literature that illustrates the effects of teleworking on the business and
the environment, as well as on the organizations’ survival and growth. There are indeed
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few studies investigating the public perceptions regarding these effects. As Sandberg and
Targama ([10], p. 33) show, “while it is regarded as important to figure out what effects
changed conditions have on human behavior, how people understand these effects is
typically treated as a black box.”

In particular, while it is premature to find an adequate volume of scientific articles on
the contemporary mass teleworking experiment generated by the pandemic, it is striking
not to find a number of large scale social media analyses [11-14]. For this reason, this
paper aims to analyze public perceptions about teleworking during the pandemic by using
one of the most common applications of Natural Language Processing, namely Sentiment
Analysis. This work investigates which are the benefits and pitfalls of teleworking and
assesses if there is a general awareness of the potential environmental benefits, as emerged
from the mainstream studies. Therefore, this work is based on the following hypothesis:
people’s perceptions are in line with the finding of most recent studies, in particular those
that highlight the benefits of teleworking from a sustainability perspective.

After a synthetic literature review on teleworking and its advantages/disadvantages,
we illustrate the research methodology and the main findings. We then discuss the results
and highlight the main implications and limitations of the research.

2. Literature Review
2.1. Teleworking: Benefits and Pitfalls

There is a wide variability in the definition of telework among scientific studies,
resulting from the evolutionary nature of the practice. A large part of studies have used
the term “teleworking” (mostly used in the European literature) interchangeably with
other terms, such as “telecommuting” (more common in American literature), but also
“home-working” and “remote working” [15]. Nowadays, a commonly accepted definition
of telework includes any type of distributed work enabled by the use of Information and
Communication Technologies (ICTs) [16].

In the last fifty years, the concept of teleworking has been the subject of significant
attention in the field of managerial, organizational and sustainability research and in
the context of ICTs studies [15,17-21]. During the 1950s, the revolutionary advances in
telecommunications and computing technology enabled companies to organize the work
away from the traditional office by means of alternative work arrangements [22]. Start-
ing from these technological changes, the term “teleworking” was coined by Nilles [17]
to conceptualize in a single word two relevant aspects: remote working and innovative
working practices. With hardware and software IT fast developments, teleworking became
widespread and more and more perceived as the “next workplace revolution” [23]. New
generation of modems, ISDN (Integrated Services Digital Network) systems, advanced
and sophisticated personal computers and laptops and similar technology, along with a
significant reduction in the cost of equipment, and in particular, the decreasing cost of
telecommunication, definitely marked the beginning of teleworking [24]. Other studies
starting from the late 1990s defined teleworking as an “alternative mode of work” or
“flexible work arrangements” [25,26]. Based on these considerations, teleworking attracted
the global attention of different categories of stakeholders such as employees, employ-
ers, transportation planners, communities, the telecommunications industry and many
others [27].

There is a rich literature as regards the benefits and pitfalls related to the adoption of
teleworking practices.

First, there are studies that emphasize the social benefits of teleworking [15]: it
is widely accepted that teleworking offers the possibility to improve the integration of
family life and work through a more flexible organization of work-related tasks, and,
from this point of view, teleworkers can feel more satisfied compared to those who are
office-based [11,12,28,29]. On the other hand, successes, failures and misunderstandings in
its usage are intermeshed with cultural issues in organizations that foster or hinder such
experiences; furthermore, the implementation of remote work might have a negative social
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influence by leading to social isolation, which in turn can lead to decreased perceived work
productivity and work satisfaction [30,31]. Additionally, from a health point of view, the
adoption of teleworking can result in negative consequences: somatic complaints, stress,
emotional exhaustion, cholesterol increases, gastrointestinal disorders and cardiovascular
disease could have devastating effects on occupational health [32-35]. Linked to this,
another negative impact is technostress, intended as psychosomatic illness caused by
working with information technologies on a daily basis [36]. This negative experience
can be caused by constant connectivity, information surplus, frequent system changes
and subsequent uncertainty, continual relearning and consequent job-related insecurities
related to technical problems in the use of ICTs [37].

Secondly, Illegems et al. [12] show that teleworking practices could bring several
advantages in economic terms by improving productivity, enhancing the organization’s
recruiting potential and increasing the positive influence on the reputation of the company.
On the other hand, negative considerations regarding the adoption of teleworking in
terms of productivity have also emerged [12], with reference to increased work hours for
teleworkers, less loyal employees, low security of internal data.

A significant number of studies emphasize the role of contextual factors, which affect
the effectiveness of teleworking. For example, Baruch [11] pointed out that teleworking
does not fit every workplace and fewer people than expected found it good for them, both
due to individual characteristics or home and family situations. For example, working from
home could be perceived in a particular positive way by individuals in critical periods of
time or physically disabled persons with a positive impact in terms of social inclusion (e.g.,
women during pregnancy, men with young children, someone temporarily recovering
from an accident, etc.) [11,12,38]. Another situational factor has to do with the employee
level of self-discipline: in the case of complex and high-level jobs, inner motivation and
consequent self-discipline is crucial; whereas, for rank-and-file jobs, simple and direct
control mechanisms are sufficient. An additional aspect, which emerged as a key factor for
the success of teleworking programs, is the availability of space at home such as a separate
study or room destined to business hours; this implies that many people, especially in lower
socio-economic classes, could consider teleworking as an uncomfortable situation [11].

On the whole, the highlighted benefits and pitfalls have a positive or negative impact
on the economic sustainability of teleworking, but they are also related to the concepts of
social sustainability. Sustainable development can be declined in social terms through the
principle of social sustainability, which refers to a society where people are not subject to
conditions that systematically undermine their capacity to meet their needs (e.g., the abuse
of political and economic power). Trust, shared meanings, capacity of learning, capacity
of self-organization, inclusion and diversity have been identified as essential aspects of
the social system in terms of sustainable development [39]. Thus, social sustainability
has to do with the quality of a company’s relationships with its stakeholders. In this
regard, teleworking can be considered as a way of working that can be used for proposing
organizational transformations that target the seventeen sustainable development and
social sustainability goals set by the United Nations [14].

2.2. Teleworking and Environmental Sustainability

Environmental sustainability considerations are at the foundation of the emergence
of teleworking [3]: the problem of road congestion, pollution, along with the diffusion of
laws to discourage private use of transportation provided support to the initial adoption
of teleworking [15]. Public policy initiatives that promoted telework were initially con-
ceived and designed to reduce traffic and resultant levels of pollution by alleviating the
number of vehicles on the road, secondarily to reduce the strain being placed on many
public transport systems [40]. An increasing portion of studies has later pointed out the
positive impact of teleworking in terms of ecological implications. The scenario of the
last twenty years, characterized by major environmental issues such as pollution [41],
climate change [42] and energy consumption [43], further emphasizes the need to adopt
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teleworking. Teleworking can offer a way to improve environmental sustainability by
reducing daily travel and congestion problems, as well as leading to reduced travel de-
mand and consequently economy-wide energy consumption [44,45]; therefore, according
to mainstream studies, telework arrangements could support sustainable development
policies through the transition from man’s automobile dependency to sustainable travel
and the reduction of electricity in the workplace [1-3].

On the whole, even considering the so called “rebound effect” (namely the reduction
of the expected gains, because of behavioral or other systemic responses), the net environ-
mental impact of teleworking is considered positive by most researchers [46]. Accordingly,
teleworking practices are closely related to the green issues in terms of environment, trans-
port, location, office space and resource use for contemporary organizations. Based on
these considerations, teleworking can be considered as an eco-innovation for sustainable
development, intended as an “innovation in product, service or business management that
reduces environmental impact and achieves sustainable goals and improvements based on
transformation of business processes” [6].

However, teleworking practices have been slowly adopted over time because con-
sidered as an occasional work pattern, therefore they have not yet shown tangible results
from an environmental and ecological perspective and concerns related to environmental
impact and sustainability have continued to fuel the call for creative solutions to alleviate
the detrimental impact of automobile use and commuting.

In the last months, teleworking has reached a very high level of application, mainly
due to the diffusion of COVID-19. On the 11 March 2020, the World Health Organization
(WHO) categorized the coronavirus outbreak as a pandemic and advised governments
around the world to take seriously the question and prepare several drastic measures,
such as the national lockdowns [47]. For this reason, a large proportion of the workforce—
compatible with teleworking modalities—received instructions to stay home and continue
to work remotely. During the pandemic, teleworking has been mainly considered as a
way to organize the work able to ensure employees’ safety and to provide continuity to
economic activity.

In conclusion, albeit recent literature highlights the benefits of teleworking from a
sustainability perspective [3,15,29,32], how it is actually perceived during the pandemic
and, in particular, whether it is regarded as an eco-innovation, is still an open question.

3. Materials and Methods

A study based on a data driven approach was conducted with the main aim to
understand how teleworking is perceived and, in particular, whether it is regarded as a
driver of sustainable development.

The collection of the opinions took place on Twitter, which is a social media microblog-
ging characterized by 330,000,000 monthly active users, of which 63% are between 35
and 65 [48]. Twitter is therefore one of the most popular social media platforms in which
users from all over the world discuss about popular topics related to major social and
environmental issues, such as innovation, environment, corporate social responsibility,
technology and energy [49,50].

With the aim to reduce interpretative biases in the tweets evaluations, the analysis was
performed within a period of 6 months, from the beginning of September 2020 to the end
of February 2021. In this time frame, the global pandemic was still raging across the world.
BBC has reported that in early November 2020 there have been 50,000,000 confirmed cases
of COVID-19 in 190 countries and more than 1,200,000 million deaths [51].

The method used to analyze social media microblogging data from Twitter is based
on a specific dictionary of words, annotated with their semantic polarity. Compared
to Machine Learning techniques, a lexicon-based method requires lower efforts in the
human-labeled document and does not depend on the quantity and quality of the training
dataset [52].
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Data was acquired from the Twitter application programming interface (API), which
is a backend server that warehouses all individuals’ tweets and enables data collection by
the public. While there are many methods that can be used to process data, we follow an
approach adapted from Miner et al. [53] and use the TwitteR package for the R program-
ming language [54]. TwitteR provides a well-documented and accessible means to extract
data into a commonly used data mining statistical program [55].

Specifically, the data collection has been performed by establishing and then imple-
menting specific filters in form of hashtags in order to identify all users’ comments related
to the topic of the analysis. The hashtag can be defined as a string of characters preceded
by a hash (#) character used to synthesize in a single word a concept which is described
later in 280 or less characters [56]. In our case, the crawler has taken into account only the
tweets containing at least one of the following hashtags: #teleworking, #telecommuting,
#remoteworking and #homeworking. In fact, albeit teleworking is generally referred to
the activity of working at home, while communicating with the office by phone, email or
internet, other terms—such as remote working, telecommuting and home working—are
used interchangeably with teleworking, as illustrated in Section 2. The term smart working,
albeit in the Italian context has been used as synonym of teleworking, has not been selected
as research key because in the international context it has a different meaning, related to
work performed in a wide variety of places and at times that are not necessarily the same
as office hours [57,58].

For data collection and mining we used the methodological framework elaborated by
Younis [59], shown in Figure 1. The main phases are the following:

e Data Access: by means of TwitteR package, twitter messages are collected by selecting
specific keywords;

e Data Cleaning: by means of additional packages, data is cleaned by removing stop
(nonfunctional) words, spaces, punctuation, URLs and by performing stemming
(namely, getting the root of the words). The output of this step is a structured repre-
sentation of tweets called “Term-Document Matrix”.

e Data Analysis: the structured representation produced in the previous step allows for
performing the mining process, such as finding more frequent terms and association
rules, as well as performing sentiment analysis through the lexicon-based approach,
which uses a set of positive and negative words and assigns a score to each tweet
through a scoring function. The emotional content of the text is highlighted, by means
of emotion lexicons, a list of English words associated with eight basic emotions
(anger, fear, anticipation, trust, surprise, sadness, joy and disgust) and two sentiments
(negative and positive) [60,61].

e  Visualization: the word-cloud package and bar plots are showed in order to depict the
frequency of words in the tweets collected and the sentiment and emotional scores.

Text pattern and
visualization

Twitter environment

API *  Packages activation for
Keyword search visualizing data analysis

Stopword removal Packages activation for
@ * k% *  Tokenization text mining and
Stemming 0 sentiment analysis
1 1
[ Data access ] Data cleaning [ Data analysis ]

Figure 1. Methodological framework in Twitter using R Language adapted by Younis [59].
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All the text mining processes previously mentioned have been defined and opera-
tionalized in R, an open-source statistical environment based on a programming language
and a specific development environment for the statistical analysis of data [62].

4. Results

Overall, thanks to the data-driven analysis carried out on Twitter, the data flow
regarding teleworking published on Twitter by users from all over the world has been
analyzed in the time interval taken into consideration. Specifically, to provide an answer to
the research questions, only tweets containing the hashtag #teleworking, #telecommuting,
#remoteworking and #homeworking have been collected. This filter has enabled the
consideration of about 11,000 tweets which have been cleaned and analyzed according to
the methodology previously exposed.

Figure 2 shows a word cloud containing the terms which are most frequently used by
Twitter users in their posts about teleworking, without considering stop words: the size of
the words represented in the figure is directly proportional to the number of times they have
been extracted by the web crawler on Twitter. In detail, the words are remarked in red or in
blue, according to their positive or negative connotation. It is striking that the most frequent
words are markedly negative words—such as emergency, disaster, panic, threats, crisis—
highlighting the association of telework with an extraordinary event, which has forced
the adoption of a new work organization. On the other hand, these preliminary results
provide also a picture of some positive perceptions associated with teleworking related to
keywords such as: “secure”, “successfully”, “safe”, “flexible”, “benefits”, “trust”, “love”,
“happy” and “gains”. Overall, in line with recent studies [63,64], negative perceptions
emerge in a powerful way and are more intense, compared with positive ones.

negative

easier

’[ob benefit

secure successfully &-
freeled safe easyhappy res =3
2 flexible benefits advant

enjc “trust !ovef“g eﬁ“”e”tf ”pxoducm
7 . SUCCessS
fathful .-, reasonable ,f,cc?g ess intelligence
protectyyin supportiead success 'Meliligelic

ge preferimproving

rrectly |

positive

Figure 2. Word cloud of most used words in tweets related to teleworking, telecommuting, remote
working, homeworking.
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From the point of view of users’ emotions, the emotional content of the most recurrent
words associated with teleworking is highlighted in Figure 3. The analysis sheds light
on the impact of an extraordinary global change in living standards and circumstances
affecting people’s emotional state. Without a doubt, by evaluating the most recurrent
words, such as “pandemic”, “government” and “emergency”, negative emotions outweigh
the positive ones. Along these lines, sadness (associated with keywords such as “disaster”,
“tax”, “isolation”) and fear emotions (related to “change”, “panic”, “defense”) are very
recurrent feelings in the period covered by the analysis. However, albeit it is evident that
the COVID-19 pandemic is amplifying negative emotions and reducing positive emotions
globally [65,66], there is evidence of a trusting and positive attitude by users. It is interesting
to highlight that the most recurrent words are, as regards trust, “team”, “management”
and “top” and, as regards positive, “productivity”, technology” and “learn”. In this
regard, homeworking during the pandemic, by implying the establishment of strong and
trustworthy relationships within the organization, can be perceived as a positive experience
by employees [67,68]. In particular, the anticipation highlights the great potential of
teleworking: if, on the one hand, it can cause anxiety, because it is an innovative work
organization in many companies, on the other hand, it offers a new way of working,
implying more autonomy, flexibility and better adaptation to the individual circumstances
and preferences. In this sense, “time”, “top”, “start” and “success” are recurrently used by
the users thus expressing a kind of excitement regarding homeworking [69].

The data collected has been evaluated by means of the sentiment analysis module
which allows to identify people’s perceptions about teleworking: the most frequently
words have been grouped into homogeneous categories based on the affinity of their
meanings, and have been compared to a sentiment lexicon in order to establish their
positive or negative potential. This has enabled the identification of 11 main concepts about
teleworking by Twitter’s users: five perceived in a positive way (occupational safety and
health; flexible working organization; performance management; proactive engagement;
social inclusion) and six perceived negatively (depression and mental health; digital and
cyber security; technostress; lack of work life balance; isolation from organizational/social
relations; lost productivity), as shown in Tables 1 and 2. All the concepts are strictly related
to the concept of sustainability: the positive concepts are mainly related to the concept
of social sustainability, with the exception of performance management, which impacts
the economic sustainability. On the other hand, the negative concepts affect the social
sustainability, apart from digital and cyber security and loss of productivity, that affect the

economic sustainability.

Table 1. Ranking of the positive concepts expressed with regard to teleworking, homeworking,

remote working, telecommuting.

Positive Impact on

Ranking Sustainable Development Positive Concepts Sub-Concepts
Safe
. Safety
. L Occupational safety ;
1st Social sustainability and health Wellbeing
Secure
Privilege
Free
. . Flexible
2nd Social sustainability Flexible .W"?kmg Smart
organization S
marter

Agile




Sustainability 2021, 13, 4823

8 of 16

Table 1. Cont.

Ranking

Positive Impact on

Sustainable Development

Positive Concepts

Sub-Concepts

3rd

Economic sustainability

Performance
management

Top
Productive
Success
Successfully
Effective
Effectively
Easy
Enhance
Talent
Improve

4th

Social sustainability

Employee’s
engagement

Innovation
Enjoy
Trust

Happy
Love
Engaging
Prefer

5th

Social sustainability

Social inclusion

Inclusion

Table 2. Ranking of the negative concepts expressed with regard to teleworking, homeworking,
remote working, telecommuting.

Negative Impact on

Ranking Sustainable Development

Negative Concepts Sub-Concepts

Panic
Crisis
Degradation
Depression and Disruption

mental health Pain

Worry

Twisted

Cry

1st Social sustainability

Cloud

Digital and cyber Risk
security Attack
Fraud

2nd Economic sustainability

Hard
Issues

Performance Difficult
3nd Social sustainability manggement Stress
Deaf
Noise

Doomed

. Overlook
4th Social sustainability Lackboaflz\;(zzk—hfe Concern
Tired
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Table 2. Cont.

Negative Impact on

Ranking Sustainable Development

Negative Concepts Sub-Concepts

Miss
Missed
Isolation from Losing
5th Social sustainability organization/social Loneliness
relations Lonely
Isolation
Clash

Lazy
Slow
6th Economic sustainability Lost productivity Disrupt
Disruption
Slack

In detail, between the positive concepts, occupational safety and health appears to be
the most important: the element of security, quite absent in the pre-pandemic literature
on teleworking, is the most prevalent as a clear effect of pandemic. In fact, the complex
situation due to the spread of COVID-19 does not make possible for the entire workforce
to return safely to the employer’s premises and teleworking is considered necessary for at
least some part of the workforce, especially for high-risk and vulnerable groups. On the
other hand, flexible work organization, which includes words such as “free” and “flexible”,
refers to the possibility, during teleworking, of a more flexible schedule for workers which
are free to work from an alternative location, away from the premise of the employer. Fur-
thermore, performance management, by referring to sub-concepts as “top”, “productive”
and “success”, highlights that teleworking not only ensures business continuity and the
required level of production, but also can improve employee performance. In addition,
employee engagement alludes to the possibility to boost the levels of employee satisfaction
and engagement (for example, see the keywords “innovation”, “enjoy” and “trust”). Lastly,
teleworking is associated to social inclusion (as indicated by the keyword “inclusion”).

Among the negative concepts, depression and mental health is the most recurrent
and refers to people who have been quarantined during the pandemic and have reported
depression and negative mood as a result of homeworking (e.g., see the most recurrent
words “panic”, “crisis” and “degradation”). Secondly, the concept of digital and cyber-
security appears to play an important role for most users. In fact, teleworking involves
digital and cybersecurity risks and employee are aware of cyber-attacks. Additionally,
technostress, by referring to sub-concepts such as “hard”, “issues” and “difficult”, is one
of the negative concepts and defines the post-traumatic stress disorder symptoms, anger
and emotional exhaustion due to the combination of technology and job. On the other
hand, lack of work-life balance emerges from the analysis, which includes keywords such
as “overlook” and “concerns”, evoking the risk for employees of not disconnecting and
working more hours than usual. Further, among the concepts that are perceived negatively,
the isolation from organizational/social relations, related to the keywords “miss”, “losing”
and “lonely”, highlights the sense of solitude that employees can feel in relation to the
organizational or social isolation. Finally, lost productivity highlights the possibility that

a7

telework can affect employee’s performance (“lazy”, “slow”, etc.).
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Figure 3. Emotional analysis of the most recurrent words in tweets related to teleworking, telecommuting, remote working and homeworking.
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5. Discussion

The results of the sentiment analysis are surprising: it is striking that, in a pandemic
context of growing ecological concern, there is no public perception of the environmental
benefits of teleworking. However, the positive and negative concepts which emerge in
relation to teleworking and similar terms can be assimilated to the benefits and pitfalls
highlighted in the literature, which are related to economic or social sustainability.

5.1. Advantages of Teleworking and Sustainability

The positive concepts emerged from the analysis, as showed in Table 1, are: oc-
cupational safety and health, flexible working organization, performance management,
employee engagement and social inclusion.

The concept of occupational safety and health is an ontological foundation of sustain-
ability in general and social sustainability in particular [70]. The importance of safety has
been highlighted in the literature as a clear effect of pandemic [71]: working away from
the office, given the health risks, has offered workers, who perform tasks and activities
that are compatible with homeworking arrangements, the possibility to be eligible to these
practices during the crisis, including those in temporary employment and interns. An-
other positive concept is the flexible working organization, which is also considered as a
fundamental part of social sustainability [72]. This is perfectly in line with mainstream
studies, according to which teleworking may include identifying objectives, tasks, mile-
stones and monitoring progress without overly burdensome reporting, allowing employees
for the flexibility and autonomy to work without the manager having to constantly check
on progress [13,21,26,27,73]. This improves conciliation and supports a better work-life
balance by reducing the stress of commuting to the office and allowing for more time
with loved ones [15]. Another positive concept, which can be put in relation to social
sustainability, is the employees’ engagement. This is in line with consolidated and recent
studies indicating the increase of teleworkers’ engagement because of the improvement of
their satisfaction [11,12,28,29,69]. Additionally, the sentiment analysis shows that telework-
ing during the pandemic can have a positive impact also regarding the social inclusion,
which is particularly relevant in terms of social sustainability [74]. In fact, according to the
type of jobs, workers with disabilities are currently more likely to work from home and
many may benefit from expanded work-at-home opportunities [12,39,75]. Additionally,
pregnant workers and new mothers, which are particularly vulnerable during any health
crisis and more concerned about becoming infected or transmitting the virus to others,
perceive teleworking practices as an inclusive way for designing working practices [76].
This may also concern the vulnerable groups within the workforce, such as workers with
underlying health problems or older workers, who may face a higher risk of developing
serious health issues.

On the other hand, performance management, which is a positive concept emerged
from the analysis, is related to the economic sustainability, which refers to the long-term
economic growth. This concept is also in line with the literature, as illustrated in Section 2:
not only teleworking practices during the pandemic have ensured continuation of activities
and productivity in the organizations, but also have led, in some cases, to the improvement
of performance [13]. Once arranged a good environment and good physical, psychological
and ergonomic conditions, it is possible to improve performance, especially in tasks that
require high mental concentration [11].

5.2. Disadvantages of Teleworking and Sustainability

The results of the sentiment analysis show six negative concepts which affect the
social sustainability, as illustrated in Table 2: depression and mental health, digital and
cyber security, technostress, lack of work life balance, isolation from organizational /social
relations and lost productivity.

First, teleworking, especially during the pandemic, has led great imbalances to em-
ployee mental health, mainly in terms of depression, thus affecting the social sustainability
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of these working practices [77]. Working from home can cause people to feel isolated, and
loneliness can lead to depression and other mental health issues. This is in line with con-
solidated literature [32-35] and more recent surveys which have revealed the rising levels
of mental health problems among workers [78,79]. Strictly related to the above concept,
the concept of technostress emerged from the analysis, which affects in a negative way
the social sustainability of teleworking practices. As highlighted in the literature [36,37],
technostress refers to psychosomatic illness caused by working with ICTs on a daily basis,
which can increase fatigue, irritability and the inability to switch off from work and rest
properly. It is a negative experience resulting from constant connectivity, information
surplus, frequent system changes and related uncertainty, continual relearning and con-
sequent job-related insecurities related to technical problems in the use of information
technologies. Another negative concept emerged from the analysis is the lack of work
life balance, which negatively impacts the social sustainability, too [80]. In fact, whereas
teleworking, as previously discussed, represents an opportunity for better conciliating
work and private life, it is important to strike a balance and contain activities within regular
working hours, in order not to further blur the line between working time and private time.
Literature shows that, albeit home working practices are aimed at allowing employees for
a satisfactory work-life balance [12,13,29], teleworking might result in increased workload,
due to the expectation that flexibility should be reciprocated with extra effort. In addition,
problems might emerge for female workers, who might be led to a disproportionate amount
of housework and childcare compared to male workers. At the same time, according to
the analysis carried out, the isolation from organizational/social relations is an important
element, which may produce adverse effects on social sustainability [81]. As highlighted in
the literature, loneliness and isolation may involve severe depression [33]. In working en-
vironments, the lack of direct contact can affect coworker relationships and could generate
more conflict potential, less possibility of control for team leaders and less feedback about
team processes.

In regards to economic sustainability, two main negative concepts emerged. First,
digital and cyber security was widely discussed by the users and perceived as an emerging
problem related to teleworking practices. Most studies [13,82] point out that ICT devices
at homes, being generally perceived as poorly configured compared to the office devices,
are highly prone to cyber-attacks, especially in the COVID-19 pandemic era. In such
a scenario, cyber criminals or hackers may benefit from the unsecure off-site routers,
modems, unsecure network devices and poorly configured home network devices to
exploit the vulnerabilities associated with teleworkers and then compromising the security
of organizations and government agencies [83]. Furthermore, teleworking arrangements
can affect the organizations’ efficiency by causing lost productivity and consequently
undermining its economic sustainability [84]. This negative consequence, that has been
highlighted in most studies on teleworking, affects particularly those teleworkers who
give importance to social relationships and therefore are less engaged and motivated when
working from home [31]. Another reason for the loss of productivity can be the difficulty
of monitoring employee work, that is a problem identified by some studies, mostly in the
case of low level of self-discipline and inadequate leadership styles [12], as highlighted
in Section 2.

6. Implication, Final Remarks and Conclusions

In a time when millions of people all over the world are subjected to unhealthy
levels of pollution, telework can clearly play a significant role in the long-term solution of
environmental problems.

While studies from various disciplinary domains have demonstrated the societal
impact of telecommuting in terms of reduction in global carbon emissions, and, even more,
post-pandemic ecological-footprint analyses have highlighted the large environmental
benefits of teleworking, thanks to the real-time experiment of adopting it on a large scale,
the environmental value of telework is not perceived by people: surprisingly, our six-month
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sentiment analysis shows no significant evidence of environmental awareness in relation
to teleworking.

Nevertheless, the positive and negative concepts which emerge from the analysis are
related, as has been highlighted in the discussion, to the social and economic sustainability,
which is a universal feature that transcends geographic borders and boundaries. If, in the
context of a growing environmental awareness, this indirect link with sustainability as
well as the direct impact that telework produces on ecological sustainability, were clearly
perceivable by workers, there would probably be more propensity to accept and engage
in teleworking on the part of workers, since their need for meaning would be satisfied, as
well as their desire to make a purposeful contribution to society.

This has important implications for practice in organizations employing teleworking:
leaders need to become aware that teleworking has a positive impact on carbon emis-
sions and should actively shape and strengthen this kind of awareness among employees.
In the provision of orientation services for those transitioning into telework arrangements,
organizations should clearly communicate the environmental benefits of high-intensity tele-
working arrangements, so as to increase workers’ sense of belonging to a green organization
and to make their telework more meaningful. In this sense, human resource department
assumes a leading role by actively contributing to the communication of ecological benefits
related to teleworking practices at all organizational levels [85,86]. This would provide
two kinds of benefits: on the one hand, it would increase workers’ sense of purpose and
pride for working from home as well as their propensity to accept telecommuting and its
discomforts; on the other hand, it would enhance their environmental-friendly behavior
and lifestyle, thus reducing the ‘rebound effects” that erode the potential environmental
benefits from telework. In addition, organizations should seek to develop accountability
practices concerning the social and environmental outcomes of company teleworking
policies, such as environmental accountability reports and indicators, so as to increase their
reputation and market position.

While filling an important gap in knowledge, this study contains some limitations,
besides the typical limitations of sentiment analysis. First, the list of keywords might be
incomplete. In particular, it was decided not to consider, among the keywords, “smart
working”, given that it is a quite different concept from teleworking. We might have
missed the tweets from people who mistakenly define teleworking arrangements as “smart
working” (this misconception is widespread in Italy). Secondly, the analysis was performed
over a six-month period: a longer period (covering the whole pandemic crisis) would
widen the scope of public awareness of the total picture of the mass telework experiment.
Furthermore, large scale data analysis does not enable the collection of detailed information
about the users’ sample such as nationality, gender, occupation and age. Finally, the
analysis collected data from twitter only. For these reasons, further research could use other
resources such as mass media or other data sources in addition to social media information.
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