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Abstract: (1) Background: This article seeks to shed a light on the innovation, digitalisation, and
teleworking processes that have occurred because of the coronavirus crisis. (2) Methods: To this end,
we analyse data from Eurostat (2020), the European Companies Survey (2013; 2019) and the Living,
Working and COVID-19 Dataset (2020), the latter two gathered by Eurofound. (3) Results: Our main
findings reveal that COVID-19 has accelerated a process of digitalisation that has produced relevant
changes in labour relations and, consequently, in companies’ organisation. (4) Conclusions: In short,
home confinement has had a profound impact on work and occupational risks.

Keywords: digitalisation; teleworking; coronavirus crisis; innovation; acceleration process; occupa-
tional risks

1. Introduction

The coronavirus pandemic is having a profound impact, with far-reaching implications
for the way people live and work across Europe and all around the world [1,2]. From the
perspective of the sociology of work and organisations, COVID-19 has been managed with
two complementary strategies: home confinement of the population as a health strategy
and teleworking as an organisational strategy [3,4].

Companies have been forced to innovate and digitise their operative activities in a
context characterised by a low level of innovation, such as the Spanish situation where
innovative management practices are similar to the European path, although the 2008
economic crisis affected the Spanish economy to a greater extent than other European
economies [5,6].

Although innovation fosters well-being [7,8], the confluence of these circumstances
has driven a non-reversible and accelerated process of digitalisation with unintended social
consequences. In this context of accelerated social change, from the perspective of the
sociology of work, it is necessary to consider not only the strategies for adaptation to
confinement, but also new emerging risks. In this case, the occupational risks associated
with teleworking have been generalised [9].

Since the COVID-19 outbreak, there has been a reorganisation of work based on
digitalisation and teleworking. Domestic spaces have been transformed into workplaces
for large numbers of the working population, especially in the case of highly qualified
workers and those engaged in highly value-added tasks [1,2]. Although teleworking had
affected just a small percentage of employees in Europe in previous years [10], there is a
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good deal of literature on its potential negative effects on professional careers, psychosocial
risks such as burnout of teleworkers, and recommendations to deal with these effects [11,12].
Nevertheless, the generalisation of telework during the home confinement and the need
for digitalisation imply an accelerated transformation process in many sectors [1,2].

The present study seeks to shed a light on the innovation, digitalisation, and tele-
working practices in the period of coronavirus confinement that have led to a process
of accelerated change. To this end, data from Eurostat (2020), the European Companies
Survey (2013; 2019) and the Living, Working and COVID-19 Dataset (2020) have been
analysed. Concretely, pre-COVID-19 and post-pandemic data are compared in order to
identify main differences.

There is a plethora of literature on teleworking, but little research has focused on
the impact of digitalisation in social fields and social challenges that come from digital
transformation. To bridge this gap in the literature, the present study aims to review
(1) effects and presence of innovation, digitalisation, and teleworking and their evolution;
(2) data on COVID-19 in this area; (3) social challenges of increased digitalisation, both in
the area of sustainable work (more innovation and digitalisation is required to survive, and
more digital skills are needed) as well as of occupational risks; and (4) suggesting a model
of labour relations adapted to an environment of teleworking and accelerated digitalisation
that will be maintained over time. To this end, a comprehensive literature review of major
scientific contributions made so far in this research area is undertaken.

To address these purposes, the study is organised as follows. Section 2 describes the
materials and methods. Section 3 outlines the main results and discusses the findings. The
study ends with the main conclusions.

2. Research Methodology

In a context in which the telework strategy has become mandatory, our interest lies in
studying the innovation and digitalisation derived from the modality of teleworking.

We consider that teleworking practices imply digital innovation in companies and
even a different way of approaching the organisation. In this context, our research question
is how innovation and digitalisation occur in this pandemic environment, and how it
affects labour relations. For this purpose, the data related to the innovation process have
been consulted in different official statistical sources, and they have been compared to the
relevant changes produced by COVID-19.

Concretely, questions related to innovation and teleworking in Eurostat (2020), the
European Companies Survey (2013; 2019) and the Living, Working and COVID-19 Dataset
(2020) have been analysed to solve the research question. Information about new products
and services, changes in products and services, innovation in processes and organisational
marketing innovation have been consulted to find main changes derived from the pandemic.

From this data, we have responded to the research question.

3. Materials

This section discusses innovation and digitalisation in companies and teleworking
in the context of previous years and points out some problems and the resistance to these
processes. Pre-COVID-19 and current data are provided. Information is based on data
from Eurostat (2019), the European Companies Survey (ECS; 2013, 2019) and the Living,
Working and COVID-19 Dataset (2020); the latter two are from Eurofound.

3.1. Flexibility and Organisation

One of the paradoxes of our economy is the coexistence of discourses that anticipate a
new era of flexibility, innovation, teamwork, and digitalisation and an economy in which
many traditional organisational strategies pertain [13]. Innovation and digitalisation are
the responses of companies to the new challenges of a society in constant technological
transformation. The pandemic has acted as a driving force behind a trend of change that
had already been visible previously. Research on teleworking, network businesses, and
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digitalisation (from digital marketing to the incorporation of automation systems and
robotics) has highlighted both the accessibility and usefulness of these developments.

The COVID-19 pandemic and the global lockdown have confronted us with organisa-
tional, cultural, and technological barriers that before 2020 led to the implementation of
low intensity telework, which was not in line with the expectations of scholars such as [14].
In a context in which the accessibility and the usefulness gaps were being replaced by the
analysis of digital competences in advanced economies, the generalised lockdown has once
again highlighted the asymmetry of conditions (e.g., in terms of geographical location, the
broadband network, and the size and availability of connection in homes that have become
workplaces, amongst others), and of course, the relevance of digital competences required
to take advantage of the potential of teleworking.

It is for this reason that our objective is focused on the analysis of the adaptation
strategies of companies in the context of a generalised lockdown, which has redefined the
organisational context where teleworking and digitalisation become a survival strategy,
beyond their advantages in relation to organisational flexibility or productivity. The present
study allows us to rediscover the hidden potential in teleworking, in accordance with [15].
It is examined as a strategic activity that ensures the continuity of business activities in a
confined environment, and not just as a flexibility strategy [4].

Flexibility allows organisations to adapt to a changing (and, as the COVID-19 has
showed, sometimes unpredictable) environment. Companies can perform this adaptation
process through external strategies, which are mainly based on using other firms to develop
a new activity (such as outsourcing or the use of self-employed workers). Alternatively,
organisations may resort to internal functional strategies (such as rotation or working
teams), contractual internal strategies (part-time workers or temporary employees), internal
strategies related to working time (such as overtime, working on rotating shifts, or night
shifts), and internal strategies related to payment (such as pay for performance schemes,
or PFP).

From the perspective of the flexibility of organisations, Ref. [16] differentiates three
objectives. First, the interests of the company, which are increasingly focused on the
shareholders, and are thereby seeking the creation of value for their benefit. Second,
the definition of the core activity of the company, which outsources those activities not
considered essential (and as such, outsourcing appears as a flexibility strategy). Third, the
action of working in the company, which leads to designing high-performance practices.
Hence, teleworking is considered a flexibility strategy that can, amongst having other
positive impacts, favour balancing time management and commitment between family
and work; Further, it can also reduce costs associated with the workplace (offices) and the
mobility of workers, and expand customer service possibilities by incorporating people
who work remotely from various locations and at different times.

However, the pandemic and the resulting lockdown have transformed the context
in which business activities take place. Home confinement has led to an expansion of
activities carried out from home, which is now an extension of the workplace. The re-
adaptation of activities, meetings through digital platforms such as Zoom, Microsoft Teams,
or Google Meet, and the redesign of administrative procedures to encourage activities
to be carried out remotely, have allowed for the adaptation of strategic sectors such as
education and public administration. It is an acceleration that starts from a process of
flexibility and the adaptation of companies in Europe and that is characterised (Table 1)
by technological innovation in the industrial sector and a reorganisation of the tasks that
workers perform. In this sense, teleworking is increasing a response to confinement, but
within a process of technological innovation and building on previous organisational
change in European companies.

Confinement has tested digital technologies’ ability to support an increasing per-
centage of activities performed remotely from home. The pandemic is evidently a highly
uncommon context; nevertheless, one cannot rule out its re-emergence in the coming
future. Within a general trend towards investment in technology and the reorganisation of



Information 2021, 12, 377 4 of 10

working hours, the pandemic has accelerated the incorporation of teleworking as a strategy
to ensure business continuity [4]. Some of the consequences, as will be highlighted in the
concluding section, relate to the redefinition of the home as a working space, to training
in the digital competences of workers, to the equipment and the availability of internet
connectivity. They also reflect the organisational challenges that involve managing teams
whose members are working remotely, without forgetting the occupational risks, especially
those of a psychosocial nature, which are generated in this new setup.

Table 1. Organisational changes in EU-28 working centres during 2010–2013, according to activity sector and workforce size
(in percentage).

Organisational Changes Industry Construction Trade and
Hospitality

Communication
and Transportation

Financial
Services

Other
Services Total 10–49 50–249 250+

Remuneration system 27.7 29.4 27.7 31.7 31.0 27.6 28.2 27.5 32.3 30.0
Use of technology 43.7 40.1 39.9 40.4 39.3 44.1 41.9 40.6 49.0 52.8
Allocation of tasks
among employees 32.9 31.0 32.8 34.2 35.2 33.2 32.9 32.5 35.2 34.2

Working time
arrangements 16.2 16.1 20.5 18.2 13.4 17.8 17.9 17.4 20.5 21.9 1

entry

1 Note: Total workplaces with 10 or more employees (N = 23,672). Source: Third European Company Survey (Eurofound, 2013).

3.2. Teleworking

Teleworking is generally defined as the use of new information and communication
technologies (ICTs) for the purposes of work outside the employer’s premises. Advanced
ICTs facilitate working across time, space, and organisational boundaries [17].

The following section presents data on teleworking across Europe before and after the
pandemic. Data from Eurostat are analysed to describe the situation concerning remote
working before the pandemic, and a survey from Eurofound is used to identify the increase
in teleworking in the lockdown and beyond.

Table 2 presents the evolution of employed persons working from home as a percent-
age of total employment in Europe before COVID-19.

Table 2. Teleworking in Europe pre-COVID-19.

Year

European Union 25 Countries
(2013–2020)
Frequency

Usually Sometimes

2008 4.7 7.7
2009 4.6 7.8
2010 4.8 8.1
2011 5.2 7.9
2012 5.2 8.2
2013 4.7 8.8
2014 4.7 8.8
2015 4.7 9.8
2016 4.7 9.9
2017 5.0 9.7
2018 5.1 9.9
2019 5.3 10.8
2008 4.7 7.7 2

2 Source: Eurostat (2019).

As can be observed, there was only a small increase in the number of workers who
usually worked at home between 2008 and 2019 (from 4.7% to 5.3%). The figure for those
who worked at home was “sometimes” higher, but did not increase much in these years
(from 7.7% to 10.8%).

Figure 1 shows the percentage of employees that started to work from home because
of the COVID-19 situation in Europe.
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Figure 1. Teleworking in Europe as a result of the coronavirus crisis.

A comparison between these data presents several limitations related to the definition
of teleworkers and the questions included in each survey. However, in general terms, it can
be affirmed that the coronavirus crisis led to a huge increase in teleworking, from 3% to
around 40% of workers. On average, 36.8% of employees started to work from home, and
the percentage reached 59% in Finland, 56.8% in Luxembourg, 53.9% in the Netherlands,
and 53.4% in Belgium.

3.3. ICTs and Digitalisation

The dataset from the ECS (2019) conducted by the European Foundation for the
Improvement of Working and Living Conditions and Cedefop is used to measure the
use of ICTs within companies across Europe and levels of innovation. Digitalisation
and innovation are measured in the fourth round of this survey. The dataset includes
information from around 20,000 establishments across Europe.

Table 3 shows several variables that characterised the situation in the digitised work-
place before the COVID-19 outbreak. Digitalisation refers to data analytics in the production
process, the use of data analytics to measure performance, the use of robots, and the use of
e-commerce across Europe. Although 49.4% European establishments used data analytics
in their production processes, just 11.6% used robots to carry out a complex series of actions
in 2019 and 28.6% sold goods or services on the internet. There is therefore more scope for
improvement in the digitalisation process according to these data.
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Table 3. Digitalisation and innovation data across Europe in 2019.

Variable Mean/% SD Min Max

Digitalisation

Use of data analytics in production
processes

Does this establishment use data analytics to
improve the processes of production or

service delivery?
49.4% 0.499 0 1

Use of data analytics to measure
performance

Does this establishment use data analytics to
monitor employee performance? 31.5% 0.464 0 1

Use of robots

Robots are programmable machines that are
capable of carrying out a complex series of actions
automatically, which may include the interaction
with people. Does this establishment use robots?

11.6% 0.320 0 1

Use of e-commerce
Does this establishment buy or sell gods or

services on the internet? For instance, by using
business-to-business portals, e-commerce, etc.

28.6% 0.452 0 1

Innovation
Innovation in products and services

New products and services Is this establishment engaged in the design or
development of new products or services?
Yes, this is mainly carried out internally at

this establishment 29.91% 0.496 0 1

Yes, this is mainly carried out in collaboration with
one or more other establishments within

our company
3.69% 0.188 0 1

Yes, this is mainly carried out with one or
more companies 8.70% 0.281 0 1

Yes, this is mainly contracted out 2.04% 0.141 0 1
No 55.66% 0.496 0 1

Changed products and services
Since the beginning of 2016, has this establishment

introduced any new or significantly changed
products or services?

34.70% 0.476 0 1

Innovation in processes
Since the beginning of 2016, has this establishment

introduced any new or significantly processes
either for producing goods or supplying services?

33.50% 0.472 0 1

Organisational marketing innovation
Since the beginning of 2016, has this establishment

introduced any new or significantly changed
marketing methods?

28.40% 0.450 0 1 3

3 Source: European Companies Survey (2019).

3.4. Innovation

Different types of innovation have been considered: innovation in products and
services, innovation in processes, and organisational/marketing innovation [18].

As with the previous subsection, the ECS (2019) is used to present the main data.
According to Table 3, European establishments are not innovative. Of the firms surveyed,
71.64% had not introduced any new marketing methods, 66.40% had not introduced new
products or services, and 55.6% had not engaged in the design of new products or services
since 2016. These data reflect the pre-pandemic scenario, after which the acceleration of
digitalisation began to take place through the use of teleworking. Social risks associated
with this organisational change are examined in the following section.

4. Results

Although teleworking did not increase as expected in the last decade before the
pandemic [19], there has been a massive change since then: from around 5% of usual
teleworkers in the EUR-28 before COVID-19, to around 40% in the EUR-27 during. These
results are consistent with the previous literature; Ref. [4] concluded that COVID-19 had
resulted in a huge growth in teleworking in Spain, and Ref. [20] showed the same for
Lithuania in March 2020. They affirmed that the pandemic crisis has moved millions of
workers from offices to homes in a sui generis form of self-isolation.

An increase in the number of people who telework means an increase in the number
of workers who will be affected by the associated occupational risks, including greater
professional isolation and less organisational commitment on the days when they worked
entirely from home. It is important that this issue be urgently addressed, because it will
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become increasingly relevant in a society where the teleworking population has gone from
5% to 40%.

Before the pandemic, teleworking was characterised by voluntarism, as defined by the
European Framework Agreement on Telework. However, this element disappeared as a
result of COVID-19; teleworking was adopted by firms as a means of maintaining business
continuity, and it was adopted by employees because of safety reasons [4].

The evolution of teleworking can be considered an advanced indicator of greater
digitalisation. Firms will need this to survive, and employees will need more digital
skills [21]. According to the ECS (2019), levels of innovation and digitalisation were low
across Europe in 2019. The use of robots and the use of the internet to sell goods or services
were, on average, less than 15% and 30%, respectively, before the pandemic; however, little
change was seen between 2016 and 2019.

5. Discussion

Digitisation processes are not neutral; they transform the labour market, how as well
as the way we work. This situation implies opportunities and challenges, both in the field
of human resources management and in the field of labour market regulation. Regarding
occupational risk prevention, digitisation and teleworking have been successful strategies
to prevent COVID-19. It is highly likely that, in an environment of accelerated digitalisation
and intensive automation, the percentage of teleworking will remain very high, satisfying
the legitimate aspirations of improving the well-being and conciliation of a large part of
the workers. At the same time, and as a consequence, this contributes to the improvement
of the economic results of companies.

However, the success of teleworking as a modality of organising work depends to a
large extent on processes that allow mutual trust between the agents to be fostered. This,
in turn, requires the deep participation of the affected workers within the framework of a
modernised labour relations model. Therefore, it is necessary to develop public and private
initiatives to improve training and strengthen strategies for the prevention of occupational
hazards in an environment of massive teleworking. In the field of innovation, accelerated
digitisation helps to break down barriers faced by innovation processes, by changing the
scope of work and leading to significant investment in digital skills training. In this sense,
in a post-pandemic environment, the digitalisation drive derived from the coronavirus will
strengthen innovation processes. Finally, the coronavirus has highlighted the importance of
managing digitisation from a perspective that considers its effect on innovation, developing
training and management strategies for European companies.

6. Conclusions

COVID-19 has acted as a driver of teleworking. One may wonder whether this virtual
way of working might also be a driver of innovation and digitalisation. This section reflects
on the process of accelerated change and how it can increase occupational risks, both
ergonomic and psychosocial, and how problems detected in the past will be reflected
in the new trend of rapid digitalisation. Sustainable work means that more innovation,
digitalisation, and digital skills will be required to survive.

Concerning sustainable work, innovation is required to succeed in a digitised context.
The coronavirus crisis has affected digitalisation in different ways: innovation in products
and services, innovation in processes, and digitalisation in organisation. First, new products
and services are necessary to respond to the needs of home confinement and a post-COVID-
19 society. Second, new processes are required to work digitally and to reduce presentiality
or to maintain distances. Third, working in a digitised workplace affects organisational
structure and involves organisational innovation. As Ref. [20] note, virtual ways of working
bring new challenges to organisations that have had to switch to teleworking. Fourth,
changes in marketing methods are required to communicate with customers. In short,
innovation is now needed to sustain and foster economic activity in a new, more demanding
context. Finally, according to Refs. [22,23], innovation is a strategic dimension and should
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be part of the organisational culture. COVID-19 has made this an even greater requirement
for companies.

With regard to the occupational risks of teleworking, the prospects of a substantial
boost in the number of workers finding themselves in this mode of work will require the
worker’s home (or the teleworking premises) to be the workplace, even if they telework
only some of the time (i.e., if they combine it with face-to-face work). This situation entails
meeting a minimum of requirements at home: an independent and adequate room and
other physical conditions in the workplace such as appropriate lighting, temperature,
and ventilation, as well as furniture requirements, in particular, an ergonomic chair and
table. In addition, appropriate technological equipment (both hardware and software) and
connectivity are needed. However, the most substantial occupational risks that remote
working can cause come mainly from the protocols that will be applied in terms of control,
expecting results, workload, and especially the time that is invested and the way it is
distributed. Furthermore, social isolation affects mental health [24]. Stress also increases
in telework environments [25,26], particularly when social caring activities are developed
while working remotely.

The future of work will be affected by Data Sciences and new social challenges should
be faced in this scenario [27].

In short, the present article both bridges a gap in the literature and offers directions
for further research in this area [28].

7. Managerial Implications

Our article provides three fundamental results for the management of digitisation:
(a) teleworking has become a mandatory practice that affects a significant number of
employees; this entails an increase in psychosocial risks that should be considered in
the design of the business activity; (b) the bottleneck of innovation and digitisation in
European companies has been broken with the pandemic, and in this sense a virtuous
circle of digitisation, investment and innovation can be produced, supported by integrative
strategies that take into account employees’ health and safety at work; and (c) the changes
produced by teleworking, digitisation, and the incorporation of other technologies such
as automation, change the place and the way of working. In this sense, the results of this
article show, from a comparative perspective, the opportunity that has been generated by
the pandemic, without forgetting to foreground the importance of considering health and
safety at work.

8. Practical/Social Implications

Our research insights contribute to an understanding of the social challenges (both
in terms of sustainable work and occupational risk) that have resulted from the rise in
teleworking. Concretely, we refer to sustainable work in the psychological and anthropo-
logical sense; not pushing people beyond their breaking point. Government, firm, and
employee agreements are needed to meet these challenges. We suggest new models of
labour relations based on agreements between firms and employees facilitated by public
administrations, so that an environment of teleworking and accelerated digitalisation can
be maintained over time.

The redefinition of the home as a working space, the training of employees in digital
competences, investment in equipment, the availability of internet connectivity, and the
additional issues involved in managing teams remotely are the main challenges in this new
scenario. Occupational risks, especially of a psychosocial nature, should be also faced to
ensure the well-being of workers.

9. Limitations and Future Research

Our research shows the limitations derived from the evolution of the pandemic in the
following months. The maintenance of remote work and the use of technology to support
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this work will be considered in the short future. Further research should be focused on the
extension of the modality of home-based telework in the different post-pandemic scenarios.
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